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SITE IDENTIFICATION

Site Name:  Naval Air Station South Weymouth

EPA ID: MA2170022022 

Region:  1 State: MA 
City/County:  Town of Weymouth/Norfolk 
County; Towns of Abington and 
Rockland/Plymouth County 

SITE STATUS

NPL Status:  Final 

Multiple OUs?  
Yes 

Has the site achieved construction completion?

No 

 
REVIEW STATUS 

Lead agency: Other Federal Agency      
If “Other Federal Agency” was selected above, enter Agency name: U.S. Department of 
the Navy 

Author name (Federal or State Project Manager):  Tetra Tech, Inc. under contract to the 
U.S. Navy 

Author affiliation:  Under contract to NAVFAC Mid Atlantic

Review period:  July 2009 – July 2014

Date of site inspection:  October 31, 2013 and June 18, 2014

Type of review:  Statutory 

Review number:  2 

Triggering action date:  July 13, 2004

Due date (five years after triggering action date): July 13, 2014
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Issues/Recommendations 

 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

None 

 

Issues and Recommendations Identified in the Five-Year Review: 
 

OU(s): 1/Site 1 
(WGL) 

Issue Category: Monitoring 

Issue: No deficiencies were identified during this five-year review of 
WGL, and no issues related to current site operations, conditions, 
or activities prevent the remedy from being protective at this time. 
However, to ensure a successful wetland restoration program, 
invasive species treatment will need to be performed in 2014. 

Recommendation: Treat common reed in the Fall of 2014 in order 
to monitor and control invasive species in wetland.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No No Federal Facility EPA/State Fall 2014 

OU(s): 2/Site 2 
(RDA) 

Issue Category: Monitoring 

Issue: Manganese concentrations in groundwater consistently 
exceed the ROD-specified RGs, surface water concentrations have 
exceeded the NRWQCs for three metals (aluminum, iron, and 
lead). These issues do not affect the protectiveness of the remedy. 
The remedy for RDA currently protects human health and the 
environment because exposure pathways that could result in 
unacceptable risks are being controlled by ICs and long-term 
protectiveness is ensured by LTM activities.  

Recommendation: Continue to monitor manganese concentration 
trends in groundwater and comparisons of surface water data to 
NRWQCs for the next five-year review.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No No Federal Facility EPA/State Next five-year 
review 

OU(s): 2/Site 2 
(RDA) 

Issue Category: Monitoring 

Issue: The impact of the corrective action implemented to mitigate 
elevated methane gas levels within the landfill requires evaluation. 
This issue does not affect the protectiveness of the remedy. The 
remedy for RDA currently protects human health and the 
environment because exposure pathways that could result in 
unacceptable risks are being controlled by ICs and long-term 



protectiveness is ensured by LTM activities. 

Recommendation: Prepare RACR for corrective action and 
continue landfill gas monitoring post wick drain installation to 
determine if methane gas issues have been addressed. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No No Federal Facility EPA/State Spring 2015 

OU(s): 4/Site 4 
(FFTA) 

Issue Category: Monitoring 

Issue: The first LTM event specified in the ESD commenced in 
April 2014 but an evaluation of the validated analytical results has 
yet to be completed.  

Recommendation: Complete evaluation of validated data collected 
from the first LTM. Continue LTM program in order to monitor 
potential contaminant migration.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No Yes Federal Facility EPA/State Summer 2014 

OU(s): 25/AOC 
Hangar 1 – 
Non-APD 

Issue Category: Monitoring 

Issue: Groundwater assessment sampling was completed in April 
2014 but an evaluation of the validated analytical results has yet to 
be completed. Therefore, the current extent of PFCs in 
groundwater is unknown. 

Recommendation: Evaluate validated groundwater data collected 
in April 2014 and complete assessment to determine current extent 
of PFCs.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No No Federal Facility EPA/State Summer 2014 

OU(s): 25/AOC 
Hangar 1 – 
Non APD 

Issue Category: Monitoring 

Issue: The 2011 ESD did not include a restriction on groundwater 
use for non-drinking water purposes because there were no 
exceedances of preliminary screening levels calculated for worker 
exposure or irrigation.  

Recommendation: Expand the annual LUC inspection to monitor 
for construction of any groundwater extraction well in the 
groundwater restriction area.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No Yes Federal Facility EPA/State Fall 2014 

OU(s): 7/Site 7 
(STP) 

Issue Category: Remedy Performance 

Issue: Additional investigations conducted Post-ROD indicate 



shallow soil and sediment results exceed the Post-ROD cleanup 
goals. 

Recommendation: Additional remedial action is necessary to 
remove soil/sediment in exceedance of the Post-ROD cleanup 
goals.  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

Yes Yes Federal Facility EPA/State Fall 2014 

OU(s): 7/Site 7 
(STP) 

Issue Category: Remedy Performance 

Issue: Additional investigations conducted Post-ROD indicate soil 
contamination observed at depth. 

Recommendation: A ROD Amendment or ESD is warranted to 
document any changes to the remedy (i.e. addition of LUCs and/or 
LTM plan).  

Affect Current 
Protectiveness 

Affect Future 
Protectiveness

Implementing 
Party 

Oversight 
Party 

Milestone 
Date 

No Yes Federal Facility EPA/State Spring 2015 

 
 

Protectiveness Statement(s) 

 

 

Operable Unit: 
1/Site 1 (WGL) 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 
Click here to enter 
date. 

Protectiveness Statement: 
The remedy at the WGL is expected to be protective of human health and the 
environment upon attainment of groundwater cleanup goals.  In the interim, exposure 
pathways that could result in unacceptable risks are being controlled and ICs are 
preventing exposure to, or the ingestion of, contaminated groundwater.   All threats at 
the site have been addressed through capping of the landfill, the installation of 
fencing and warning signs, and the implementation of ICs. Long-term protectiveness 
of the remedial action will be verified by continued facility and LUC inspections and 
performance of the LTM program.  Current monitoring data indicate that the remedy 
is functioning as required to achieve groundwater cleanup goals. The remedy for the 
WGL currently protects human health and the environment because LTM activities 
are being conducted and will continue to be conducted after property transfer.  The 
following actions will be taken to ensure long-term protectiveness of the remedy:  
continued long-term monitoring of groundwater, surface water, and sediment; 
continued monitoring of landfill gases to ensure long-term protectiveness; continued 
post-closure O&M of landfill; continue to monitor the wetland as described in the Final 
100% Design Restoration Plan (Shaw, 2010a) and Wetland Inspection Addendum 
(Tetra Tech, 2012b); and continue implementation of ICs in accordance with the 
LUCIP (Tetra Tech, 2011a). 



Operable Unit: 
2/Site 2 (RDA) 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 
Click here to enter 
date. 

Protectiveness Statement: 
The remedy for the RDA currently protects human health and the environment 
because exposure pathways that could result in unacceptable risks are being 
controlled and ICs are preventing exposure to, or the ingestion of, contaminated 
groundwater.   All threats at the site have been addressed through capping of the 
landfill, the installation of fencing and warning signs, and the implementation of ICs. 
LTM activities are being conducted and will continue to be conducted after property 
transfer. The following actions will be taken to ensure long-term protectiveness of the 
remedy: continue LTM, specifically to determine if reductions in manganese 
concentrations in groundwater will achieve the RG; continue monitoring of landfill 
gases and the success of the corrective action to ensure long-term protectiveness; 
continue post-closure O&M of landfill; and continue LUC inspections. 

Operable Unit: 
4/Site 4 (FFTA) 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 
Click here to enter 
date. 

Protectiveness Statement: 
The remedy for the FFTA currently protects human health and the environment since 
ICs are preventing exposure to, or the ingestion of, contaminated groundwater.  
Long-term protectiveness of the remedial action will be verified by completion of 
annual LUC inspections, the LTM program, and evaluation of the LTM data consistent 
with the LTM SAP. 

 

Operable Unit: 
25/AOC Hangar 1 – 
Non APD 

Protectiveness Determination: 
Protective 

Addendum Due Date 
(if applicable): 
Click here to enter 
date. 

Protectiveness Statement: 
The remedy for the Hangar 1 Non-APD is protective of human health and the 
environment since ICs are preventing exposure to, or the ingestion of, contaminated 
groundwater.  Long-term protectiveness of the remedial action will be verified by 
completion of an evaluation of the validated data collected during the April 2014 
groundwater assessment sampling and annual LUC inspections.  

Operable Unit: 
7/Site 7 (STP) 

Protectiveness Determination: 
Will be Protective 

Addendum Due Date 
(if applicable): 
Spring 2015 

Protectiveness Statement: 

The remedy for STP is currently in process and not yet complete. The current remedy 
(i.e. soil/sediment excavation) will be protective of human health and the environment 
in the short-term but changes to the remedy (i.e. addition of LUCs and/or LTM plan) 
will be necessary to ensure long-term protectiveness.  
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1.0  INTRODUCTION 

 
This Second Five-Year Review of the former Naval Air Station (NAS) South Weymouth, Weymouth, 

Massachusetts was prepared for the U.S. Navy (Navy) by Tetra Tech, Inc. (Tetra Tech) under the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract No. N62472-03-D-0057, 

Contract Task Order (CTO) 166.  The first five-year review conducted for the former NAS South 

Weymouth (the Base) was completed in July of 2009 (Tetra Tech NUS, 2009).  This second five-year 

review focuses on the sites where remedial actions have been implemented and Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) hazardous substances, pollutants 

or contaminants remain at concentrations that prevent unrestricted site use.  The five sites evaluated in 

this five-year review include: the West Gate Landfill (WGL), Rubble Disposal Area (RDA), Fire Fighting 

Training Area (FFTA), Area of Concern (AOC) Hangar 1 (Non-Aquifer Protection District [APD] parcel), 

and Former Sewage Treatment Plant (STP).  This document also includes summary information on all the 

CERCLA sites at the Base.   

 

1.1 PURPOSE 

 

The purpose of a five-year review is to determine if the remedy selected for and implemented at a site is 

protective of human health and the environment.  This report summarizes the second five-year review 

process, investigations and remedial actions undertaken at the WGL, RDA, FFTA, AOC Hangar 1 (Non-

APD parcel), STP and the status of other CERCLA sites located at the former NAS South Weymouth; 

evaluates monitoring data collected at WGL and RDA; reviews, as appropriate, the Applicable or 

Relevant and Appropriate Requirements (ARARs) specified in the Records of Decision (RODs) for the 

five sites and other relevant documents for changes; discusses any issues identified during the review; 

and presents recommendations to address those issues.   

 

The Navy must implement five-year reviews consistent with the CERCLA §121 and the National 

Contingency Plan.  CERCLA §121 states: 

 

“If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented.  In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or 
[106], the President shall take or require such action.  The President shall report to the 
Congress a list of facilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews.” 

 

The National Contingency Plan (NCP) 40 Code of Federal Regulations (CFR) §300.430(f) (4) (ii) states: 
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“If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than every 
five years after the initiation of the selected remedial action.” 

 

The lead agency for former NAS South Weymouth is the Navy.  The United States Environmental 

Protection Agency (EPA) placed former NAS South Weymouth on the National Priorities List (NPL) in 

1994.  The Navy and EPA entered into a Federal Facility Agreement (FFA) effective April 7, 2000.  The 

FFA establishes the roles and responsibilities of the Navy and the EPA in the performance of 

investigations and completion of necessary remedial actions at former NAS South Weymouth.  The 

Massachusetts Department of Environmental Protection (MassDEP) is not a signatory to the FFA but 

participates in reviews of all environmental documents and offers concurrence on the remedy selected in 

the ROD for each CERCLA site.   

 

This statutory second five-year review is required since hazardous substances, pollutants or 

contaminants, remain at the WGL, RDA, FFTA, AOC Hangar 1 (Non-APD parcel), and STP above levels 

that allow for unlimited use and unrestricted exposure.  The triggering action for this second five-year 

review was the completion of the first five-year review in July 2009.  The triggering action for the first five-

year review was initiation of the remedial actions at RDA in July 2004.  Both the first and second five-year 

reviews were completed in accordance with EPA guidance, Comprehensive Five-Year Review Guidance, 

Office of Solid Waste and Emergency Response (OSWER) No. 9355.7-03B-P (EPA, 2001) and the Navy 

Policy for Conducting Five-Year Reviews Under the Installation Restoration Program (Navy, 2004a). 

 

1.2 BACKGROUND 

 

NAS South Weymouth was administratively closed September 30, 1997 under the Defense Base 

Realignment and Closure (BRAC), Public Law 101-510, as part of the BRAC Commission’s 1995 Base 

Closure List (BRAC IV).  Operational closure of the NAS South Weymouth airfield (through transfer of 

aircraft to other Navy facilities and personnel reduction) was completed on September 30, 1996.   

 

As a result of the operational closure, the facility was placed in caretaker status under the supervision of 

Naval Facilities Engineering Command (NAVFAC).  The facility is now under the supervision of BRAC 

Program Management Office (PMO) East, Philadelphia, Pennsylvania. 
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1.2.1 Installation Description 

 

Former NAS South Weymouth is located approximately 15 miles southeast of Boston, Massachusetts, in 

Norfolk and Plymouth counties in the Towns of Weymouth, Abington, and Rockland (Figure 1-1).  The 

former Base originally encompassed approximately 1,444 acres.  The facility is located in an urban area, 

and is partially developed, but some wetlands and forested areas remain.  The topography is relatively 

flat and characterized by bedrock outcrops, wetland areas, and small stream channels.  The topography 

has been altered and regraded throughout its operational history by the Navy during construction of the 

runways, taxiways, and related facilities.  

 

Since the Base was closed under the BRAC program, approximately 1,263 acres have been transferred 

by the Navy to the local redevelopment authority, South Shore Tri-Town Development Corporation 

(SSTTDC) for redevelopment.     

 

1.2.2 Installation History 

 

NAS South Weymouth originated with the Naval Expansion Act of 1940, which authorized construction of 

48 non-rigid airships (blimps) to be used for coastal anti-submarine patrols.  NAS South Weymouth was 

commissioned on March 1, 1942.  The immediate strategic need for NAS South Weymouth disappeared 

with the end of World War II.  On August 8, 1945, the station was reduced to the status of a naval aviation 

facility and designated as an aircraft storage site.  In June 1949, the station was deactivated and 

remained idle until early 1951.  In 1951, Congress appropriated more than $5 million for the construction 

of runways, hangars, buildings, fuel storage areas, and other facilities at the station.  In July 1953, a naval 

air development unit moved to the station.  This unit developed and tested anti-submarine and air 

defense equipment. 

 

In December 1953, the station regained its status as a Naval Air Station when training facilities from 

Squantum NAS (Quincy, MA) were transferred to South Weymouth.  In 1954, NAS South Weymouth 

became the home base for the blimps of Airship Early Warning Squadron One.  The Navy withdrew 

blimps from active service in 1961, and NAS South Weymouth became solely a Naval Air Reserve facility.  

The buildings and structures that had supported the airship operations were demolished during the mid-

1960s and replaced with facilities designed to accommodate fixed-wing aircraft. 

 

In September 1996, when operational closure of the airfield under BRAC occurred, the aircraft were 

moved to NAS Brunswick in Brunswick, Maine.  Between 1996 and 1997, NAS South Weymouth 

provided facilities, ground training, and limited surface training to Marine and Naval reserve units.  

Administrative closure was completed in September 1997. 
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1.2.3 Installation Restoration Program History 

 

In March 1988, the Navy conducted a Preliminary Assessment (PA) under the Installation Restoration (IR) 

Program.  The PA consisted of a records search, site visit, and interviews with facility personnel.  The PA 

report prepared by Argonne National Laboratory identified five potential hazardous waste sites based on 

past practices:  Site 1, the WGL; Site 2, the RDA; Site 3, the Small Landfill (SL); Site 4, the FFTA; and 

Site 5, the Tile Leach Field (TLF). 

 

The Navy completed a Site Inspection (SI), prepared by Baker Environmental, Inc., in December 1991.  

The SI investigated the five potential sites identified in the PA, as well as three additional sites the Navy 

added to the program:  Site 6, the Fuel Farm; Site 7, the STP; and Site 8, the Abandoned Bladder Tank 

Fuel Storage Area (ABTFSA).  The SI included site walkovers; geophysical surveys; installation of 

monitoring wells; and analysis of soil, sediment, surface water, and groundwater samples. 

 

The SI report identified no imminent hazards to human health or the environment due to the sites.  It 

recommended No Further Action (NFA) for Sites 5 and 7, and that Remedial Investigation/Feasibility 

Studies (RI/FS) be conducted for Sites 1, 2, 3, 4, 6, and 8.  In response to concerns from EPA and the 

MassDEP, the Navy proposed to conduct a Supplemental SI for Sites 5 and 7 during the completion of 

the RI.  Subsequently, the Navy, EPA, and the MassDEP agreed that Site 6, the Fuel Farm, could best be 

addressed in a manner consistent with the Massachusetts Contingency Plan (MCP) and, as such, it was 

not included in the RI. 

 

The Navy conducted the field investigation for the Phase I RI from December 1995 through June 1996.  

As described above, seven of the eight sites identified in the PA and SI were included in this RI.  The 

investigation included collection and analysis of surface water, groundwater, soil, and sediment; 

assessment of the nature and extent of contamination; an evaluation of the fate and transport of the 

constituents of concern; and the assessment of risk to human and ecological receptors.   

 

The Phase I Draft RI was submitted in November 1996 and was subsequently finalized in July 1998 

following extensive reviews and comments by the EPA, MassDEP, and the community.  The Navy, EPA, 

and MassDEP agreed that the Navy would conduct a Phase II RI to further characterize the sites and 

complete human health and ecological risk assessments.  Since completion of the Phase II RI, the Navy 

added three more sites to the IR Program: Site 9 – Building 81; Site 10 – Building 82; and Site 11 – 

Solvent Release Area (SRA).   

 



 

W5214886F 1-5 CTO 166 

In accordance with the FFA, there are 11 identified Operable Units (OUs) to manage the CERCLA RI/FS 

and Remedial Design/Remedial Action (RD/RA) process (as necessary) at the 10 IR Program sites.  

(Note: Navy and EPA OU designations do not always correspond for each IR site listed.  The following list 

of the OUs refers to the IR sites using the Navy OU designations.  The Navy OU designations and 

corresponding EPA OU designations are listed in Section 1.3).  The RDA was divided into two OUs based 

on geographic location and media of concern:  RDA Upland (OU-2) to address soil; and RDA Wetland 

(OU-9) to address surface water and sediment.  Former IR Site 6 (OU-6), the former Fuel Farm, was 

transferred out of the IR Program and was addressed as a petroleum site under the underground storage 

tank (UST) program and in a manner consistent with the MCP.  Thus, there is presently no OU-6 or IR 

Site 6.  The current IR sites and corresponding Navy OU designations are listed below: 

 

 Site 1,  WGL – OU-1 

 Site 2, RDA Upland – OU-2 

 Site 2,  RDA Wetland – OU-9 

 Site 3,  SL – OU-3 

 Site 4,  FFTA – OU-4 

 Site 5,  TLF – OU-5 

 Site 7,  STP – OU-7 

 Site 8,  ABTFSA – OU-8 

 Site 9,  Building 81 – OU-10 

 Site 10,  Building 82 – OU-11 

 Site 11, SRA – OU-12 

 

1.3 SCOPE OF THE FIVE-YEAR REVIEW 

 

The scope of the five-year review is to assess the protectiveness and general performance of the 

selected remedies that have been implemented at the sites.  The technical evaluations include review of 

site information to answer the following three questions for each site: Is the remedy functioning as 

intended by the decision documents?  Are the exposure assumptions, toxicity values, remedial action 

objectives used at the time the remedy was selected still valid?  Has other information come to light that 

could affect the remedy’s protectiveness?  These questions provide the framework for organizing the 

information evaluated.  The following five sites (four IR sites and one AOC) for which ROD-specified 

remedies have been implemented have been included in this five-year review for detailed technical 

evaluation: 
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Navy Designation EPA 
Designation 

Site Name Status 

IR Site 1, OU-1 OU1 West Gate Landfill ROD-specified remedy 
implemented and on-going 

IR Site 2, OU-2 and 
OU-9 

OU2 Rubble Disposal Area ROD-specified remedy 
implemented and on-going 

IR Site 4, OU-4 OU4 Fire Fighting Training Area ROD-specified remedy 
implemented 

AOC Hangar 1 – Non 
APD 

OU25 AOC Hangar 1 – Non APD ROD-specified remedy 
implemented 

IR Site 7, OU-7 OU7 Former Sewage 
Treatment Plant 

ROD-specified remedy 
implemented and on-going 

 

 

The following list includes the remaining active sites at the Base.  The active sites include three IR sites 

where implementation of the ROD-specified remedy has not yet been completed and three AOCs where 

investigations are on-going.  A brief summary of the history, investigations performed, and current 

activities underway at each of the active sites is included in Section 6.  These sites will undergo detailed 

evaluations in subsequent five-year reviews once RODs are finalized and the ROD-specified remedies 

have been implemented.  

 

Navy Designation EPA 
Designation 

Site Name Status 

IR Site 9, OU-10 OU9 Building 81 ROD not yet signed 

IR Site 10, OU-11 OU11 Building 82 (Hangar 2) ROD signed but remedy 
not yet completed 

IR Site 11, OU-12 OU14 Solvent Release Area ROD signed but remedy 
not yet completed 

AOC Hangar 1 OU25 Hangar 1 - APD Investigations on-going 

IOA-AOC 14 OU23 Water Tower Staining Investigations on-going 

IOA-AOC 83 OU24 Hazardous Waste Storage 
Area 

Investigations on-going 

 

A brief summary of each of the IR Sites and CERCLA AOCs completed with either a No Action ROD or a 

No Further Action ROD is also included in Section 6. 

 

1.4 PUBLIC NOTIFICATION AND INTERVIEWS 

 

The Navy initiated the second five-year review for former NAS South Weymouth with a notice published in 

the Weymouth News and Patriot Ledger on October 16, 2013, and the Abington and Rockland Mariner on 

October 18, 2013.  The second five-year review process was presented at a Restoration Advisory Board 

(RAB) public meeting on September 12, 2013, and interview questionnaires were distributed to town 

officials and the public on the RAB mailing list.  The findings of this second five-year review were 

presented at another RAB meeting on June 12, 2014. 
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Tetra Tech personnel visited the town halls in Weymouth and Rockland (the Abington Town Hall was not 

visited during this five-year review process because none of the sites with remedies in place are located 

in the Town of Abington).  At the Town of Weymouth and Town of Rockland, sample interview question 

forms were distributed to administrative assistants for the Town Clerk, Planning Board, and Health 

Department.  In addition, Tetra Tech personnel visited the Tufts Library (Weymouth) and the Memorial 

Library (Rockland) to review the former NAS South Weymouth information repositories.   

 

1.5 REPORT ORGANIZATION 

 

This report has been organized to address the various components and general format requirements 

specified in the Comprehensive Five-Year Review Guidance, OSWER No. 9355.7-03B-P (EPA, 2001).  

Section 1 presents the purpose of the second five-year review and provides former NAS South 

Weymouth background information, history, and describes the public notification process.  Sections 2 

through 6 provide site-specific information in accordance with EPA guidance for the WGL, the RDA, the 

FFTA, AOC Hangar 1 Non-APD parcel, and STP, respectively.  Section 7 provides a brief summary of the 

history, investigations performed, and current activities underway at each of the active and completed IR 

Sites and CERCLA AOCs at the Base that are included in the FFA.  The following appendices are 

included in the report.  Appendix A is a list of documents reviewed and referenced in this report; 

Appendix B includes site inspection summaries with photographs for WGL, RDA, FFTA, AOC Hangar 1 

(Non-APD), and STP; Appendix C includes completed interview questionnaires; Appendix D is a copy of 

the public notice announcing the 5-Year Review, as well as, the presentation slides from the September 

12, 2013 RAB meeting on the 5-Year Review process and the June 12, 2014 RAB meeting on the 5-Year 

Review results; Appendix E includes a summary of ARARs applicable to the WGL, RDA, and STP; 

Appendix F includes a summary of surface water and sediment analytical data for WGL and RDA; 

Appendix H includes the FFA schedules; and Appendix I includes the draft perfluorinated compound 

(PFC) data for FFTA and AOC Hangar 1 collected in April 2014.  
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2.0 IR PROGRAM SITE 1 – WEST GATE LANDFILL 

 
This section presents the findings of the five-year review for the remedy implemented at the WGL site.   

 
2.1 SITE CHRONOLOGY 
 

A site chronology is included in the following table: 

 

TABLE 2-1 
CHRONOLOGY OF SITE EVENTS 

 

Event Date 

WGL is used as a domestic waste landfill 1940 – 1972 

PA performed by Argonne National Laboratory March 1988 

SI completed by Baker Environmental, Inc. December 1991 

NAS South Weymouth is placed on the NPL May 1994 

WGL Phase I RI Study completed by Brown & Root Environmental and ENSR May 1996 

WGL Phase II RI completed by Tetra Tech NUS and ENSR April 2002 

Final RI completed April 2002 

FS completed by Tetra Tech NUS and ENSR January 2003 

Proposed Plan May 2007 

ROD signed September 2007 

Pre-Design Investigation (PDI) Quality Assurance Project Plan (QAPP) February 2009 

PDI completed September 2010 

Memorandum for the Record – Minor design change to the landfill cover 
materials 

May 2010 

Explanation of Significant Differences (ESD) September 2010 

Final 100% Remedial Design Work Plan (RDWP), WGL September 2010 

Landfill cap construction complete July 2011 

Land Use Controls Implementation Plan (LUCIP), WGL August 2011 

Post Closure Maintenance and Environmental Monitoring Plan (PCMEMP), 
Rev. 1 

December 2011 

Final Sampling and Analysis Plan (SAP) January 2012 

Revised SAP May 2012 

Operations and Maintenance (O&M) activities (facility inspections) 
On-going (quarterly for 

first year) 

Fall 2011 Post-Remediation Wetland Inspection September 2011 

Land Use Control (LUC) Inspection, 2011 November 2011 
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Event Date 

Long-term monitoring (LTM) First Round, 2011  December 2011 

LTM Second Round, 2012  March 2012 

Spring 2012 Post-Remediation Wetland Inspection March 2012 

LTM Third Round, 2012  July 2012 

LTM Fourth Round, 2012  September 2012 

Fall 2012 Post-Remediation Wetland Inspection September 2012 

Annual LUC Inspection, 2012 November 2012 

LTM First Round, 2013  December 2012 

LTM Second Round, 2013 March 2013 

Spring 2013 Post-Remediation Wetland Inspection June 2013 

LTM Third Round, 2013 June 2013 

Fall 2013 Post-Remediation Wetland Inspection September 2013 

LTM Fourth Round, 2013 September 2013 

Annual LUC Inspection, 2013 November 2013 

LTM First Round, 2013 December 2013 

 
 
2.2    BACKGROUND 

 
This section contains information on the WGL’s physical characteristics, land and resource use, history of 

contamination, initial response, and basis for taking action.   

 

2.2.1 Physical Characteristics 

 

The WGL is a closed and capped landfill covering approximately 5 acres in the western portion of the 

Former NAS South Weymouth property, immediately south of Trotter Road and west of the abandoned 

north-south runway (Figure 2-1).  The WGL is bounded on the northeast by wetlands along the west 

branch of French Stream and an adjoining drainage channel; on the south and southwest by forested, 

palustrine wetlands; on the northwest by woods; and on the north by an access road (Trotter Road) 

(Figure 2-1).  The landfill is located within a cleared area in an otherwise wooded portion of the former 

NAS South Weymouth property.   

 

Sand and gravel underlies the entire site and contains zones of fine-grained sand and silt.  This sand and 

gravel unit corresponds to a mapped aquifer and is directly underlain by glacial till or bedrock (Tetra Tech 

NUS, 2002).  Groundwater flow throughout the WGL area is generally to the east from the upgradient 

western areas towards French Stream.  Bedrock flow is also toward the east and French Stream.  
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There are no surface water bodies within the limits of the Site.  Prior to capping, surface water from the 

WGL flowed to the east into French Stream and to the west and south into the adjacent wetlands.  The 

design of the landfill cap included a low permeable liner over the waste material and grading of the cap 

materials such that surface water flows into the wetlands to the south and west of the landfill and not 

towards French Stream. 

 

A locked, metal swing gate is located at the landfill entrance to the northeast.  A 3.5 foot high wooden 

post and rail fence and storm water controls consisting of drainage swales and slope protection rip-rap 

enclose the landfill.  A monitoring network, completed in June 2009 during the PDI, was established in 

and adjacent to the landfill.  

 

2.2.2 Land and Resource Use 

 

The reuse zoning for the WGL area is a combination of open space and mixed use which could allow a 

range of uses from residential, commercial, and retail uses such as convenience stores, restaurants, and 

shops (SSTTDC, 2005) to open space.   

 

2.2.3 History of Contamination 

 

The WGL was active for approximately 30 years, from 1940s through 1972.  The landfill was used 

primarily for domestic wastes, and occasionally other wastes generated onsite.  Material observed within 

the landfill includes metal scraps, asphalt, bricks, concrete, plastic sheeting, wires, bottles, cans, metal 

wheel rims, rubber pieces, tubing, hoses, glass, and other general debris.  There are no records of 

hazardous wastes, regulated under Subtitle C of the Resource Conservation and Recovery Act (RCRA), 

being disposed of at the WGL (U.S. Navy, 2003a).   

 

2.2.4 Initial Response 

 

The Navy has been conducting environmental investigations at the NAS South Weymouth property since 

1988 through its IR Program (Brown & Root [B&R] Environmental, 1998).  A PA, performed by Argonne 

National Laboratory in 1988 (Argonne, 1988), was followed by an SI which was completed in 1991 (Baker 

Environmental, 1991).  The SI recommended that the WGL be further studied under the IR program as 

part of an RI.  The Phase I RI was completed by B&R Environmental, now Tetra Tech, in 1998.  

Additional investigation was deemed necessary following completion of the Phase I RI, so a Phase II RI 

was conducted in 2002.    
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2.2.5 Basis for Taking Action 

 

The RI/FS characterized the nature and extent of contamination at the WGL, assessed potential risks 

posed by these conditions, and recommended a remedial closure approach.  The size of the landfill area 

was investigated, and groundwater, surface water, sediment, and small mammal tissue samples were 

collected during several sampling events.  In addition, a human health risk assessment (HHRA) and an 

ERA were conducted.  The results of the RI are summarized below. 

 

Landfill Area 

 

The area of the former disposal area, designated by the extent of waste material, was approximately 

6.3 acres in size and contained an estimated 85,000 cubic yards (cy) of landfilled material.  The depth of 

material ranged from surficial waste to 10 feet below ground surface (bgs).  

 

Historic Sampling 

 

In 1991, 1996, and 1999, samples of several media were collected and analyzed to characterize the 

WGL.  Media sampled during these environmental studies included surface soil, subsurface soil, 

groundwater, surface water, and sediment (hydric soil in the adjacent wetlands, as well as sediment in 

French Stream).  In addition, terrestrial (upland) and aquatic (wetland and French Stream) tissue samples 

were also collected from a variety of animals and organisms.  In general, the heterogeneous mixture of 

soil, fill, and debris within the landfill contained concentrations of polycyclic aromatic hydrocarbons 

(PAHs), polychlorinated biphenyls (PCBs), pesticides, dioxins, arsenic, and other metals (aluminum, 

cadmium, copper, lead, mercury, nickel, silver, vanadium, and zinc) in excess of background conditions 

and at concentrations posing potential excess risks.  The majority of chemicals that contributed to 

potential risks (human and ecological receptors) were detected in samples collected from the surface soil 

of the landfill; significantly lower concentrations were detected in subsurface soil and groundwater, and in 

the adjacent wetlands and French Stream.  

 

According to the Phase II RI report, the potential presence of light, non-aqueous phase liquid (LNAPL) 

was assessed on multiple occasions.  However, no sheen, odor, visual observation, or measurement of 

LNAPL or petroleum-impacted media was observed during the RI (Tetra Tech NUS, 2002a). 
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Risk Assessment 

 

Human Health Risk Assessment 

The HHRA indicated potential risks that exceed regulatory risk thresholds under the current use scenario 

for on-site worker, trespassing child, and construction worker, and under the future use scenario for 

residents and recreation children from exposures to surface soil.  These theoretical risk exceedances 

were based on the presence of PCBs, arsenic, dioxins, PAHs, dieldrin, and lead in surface soil.  The 

HHRA also indicated potential risks that would exceed regulatory risk thresholds if, in the future, 

groundwater beneath the Site were to be used as drinking water for on-site residents.  This potential risk 

was based on the presence of arsenic, chromium, dibenz(a,b)anthracene, other PAHs, 

hexachlorobenzene, and 1,4-dioxane in groundwater.  No other human health risks were identified for the 

current and future use scenarios evaluated.  

 

Ecological Risk Assessment 

The ERA identified a potential risk to certain ecological receptors from exposure to surface soil.  No 

unacceptable risks were identified for ecological receptors (aquatic invertebrates, amphibians, and fish) 

from exposure to surface water or sediment from French Stream, adjacent to the Site.  Unacceptable risk 

was found for terrestrial invertebrates, birds, and mammals from exposure to aluminum, cadmium, 

chromium, copper, lead, mercury, nickel, vanadium, zinc, total PAHs, dioxin, and total PCBs in surface 

soil only.  No other ecological risks were identified for current and future use scenarios evaluated.  

 

Based on the risk assessment conclusions, soil and groundwater were identified as the media of concern 

at WGL and an FS was prepared.   

 

Feasibility Study 

 

Based on the risks identified in the RI, an FS was completed in January 2003 (U.S. Navy, 2003a).  The 

FS established remedial action objectives (RAOs) which are media-specific goals based on the chemicals 

of concern, exposure pathways, and receptors at the Site.  The RAOs also were established to ensure 

compliance with the ARARs included in the FS.  The FS identified six remedial alternatives and evaluated 

each one based on its implementability, effectiveness, and cost.  Each alternative was further evaluated 

based on the nine FS criteria grouped into threshold criteria, primary balancing criteria and modifying 

criteria.  Remedial goals (RGs) were established for the constituents in soil and groundwater that were 

identified as contaminants of concern (COCs).  Groundwater RGs were established for eight COCs 

(1,4-dioxane, arsenic, benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, 

hexachlorobenzene, indeno(1,2,3-cd)pyrene, and chromium). 
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2.3   REMEDIAL ACTION 

 

The Navy’s proposed remedy in the May 2007 Proposed Plan was alternative WGL-3, construct a soil 

cover over the landfill, long-term monitoring, and institutional controls (U.S. Navy, 2007a).  The Proposed 

Plan was available for public review and comment from May 21, 2007 through June 20, 2007 and 

presented to the public on June 14, 2007.  The Navy considered all comments received and documented 

the selected remedy in the ROD. 

 

2.3.1 Remedy Selection 

 

The ROD was signed by the EPA in September 2007, with MassDEP concurrence (U.S. Navy, 2007b).  

The RAOs developed for the WGL are:  

 

 Eliminate human and ecological exposure to the surface of the landfill; 

 Minimize erosion and deposition of surface soil and landfill material into the adjacent wetlands;  

 Remove visible landfill material from the palustrine wetlands adjacent to the WGL, and restore the 

wetlands impacted by the removal; 

 Meet state regulations regarding closing a landfill, for those alternatives that include landfill capping; 

and 

 Eliminate human exposure to groundwater containing contaminant concentrations in excess of 

federal or more stringent state drinking water standards, or posing an unacceptable risk to human 

health.  

 

The remedy selected to meet these RAOs included the following elements:  a permeable soil cap for 

disposed material, LTM, and institutional controls.  As stated in the ROD, the major components of the 

selected remedy included the following: 

 

 Conducting compaction and related testing within the landfill area to properly design and construct a 

soil cover (i.e. as part of the design and implementation process);   

 Removing debris from the adjacent wetlands and placing on the landfill;  

 Clearing the landfill area of trees, brush, and exposed rubble, removing tree stumps, and grading the 

site; 
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 Constructing a soil cover on the site meeting Commonwealth of Massachusetts solid waste 

regulations and federal PCB regulations.  The design goal for the soil cover is to eliminate direct 

contact with landfill materials; 

 Restoring the wetland area that was disturbed during the removal of debris from the site; 

 Implementing an institutional control to restrict invasive activities (e.g. digging) on the surface of the 

site;  

 Implementing an institutional control to prevent the use of groundwater for any purpose at the site 

until groundwater cleanup objectives are met as determined by the post-remedial groundwater 

monitoring program; 

 Conducting long-term groundwater monitoring and site maintenance; and 

 Conducting a review of the site every 5 years. 

 

2.3.2 Remedy Implementation 

 

In March 2010, the Navy finalized a Memorandum for the Record documenting a change to the cover 

material to be used in the landfill cap (U.S. Navy, 2010a).  The design change involved the use of a 

flexible membrane liner material rather than a soil, or clay, layer.  The design change was a “non-

significant or minor change” and did not have significant impact on the scope, performance, or cost of the 

remedy. 

 

In August 2010, the Navy finalized an ESD to the WGL ROD (Tetra Tech NUS, 2010e).  The ESD allowed 

for excavated soil from the STP site and from AOC 55C to be used as common fill in the subgrade layer 

of the WGL landfill cap.  The excavated soil from the two sites was placed as common fill at the WGL on 

top of the consolidated waste materials and beneath more than 24 inches of additional cover 

components, including the low permeability liner.  The use of excavated soils from STP and AOC 55C 

eliminated approximately 300 truck trips for the off-site disposal of the STP and AOC 55C soil, as well as 

a similar number of truck trips to import common fill for the WGL subgrade layer from off-site borrow 

areas.  The adjustments presented in the 2010 Memorandum of Record and 2010 ESD to the ROD did 

not fundamentally alter the overall Remedial Action for the WGL with respect to scope, performance, or 

cost. 

 

The components of the remedy as implemented are documented in the Final Remedial Action Completion 

Report for Site 1, West Gate Landfill at Naval Air Station South Weymouth completed by Shaw 

Environmental and Infrastructure, Inc. (Shaw) and summarized below (Shaw, 2012).  The report provides 
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a comprehensive list of modifications to the original remedial design and a detailed explanation of the 

construction process.   

 

Landfill Cap Construction 

 

A 4.7-acre landfill cap was constructed over the WGL.  The cover system for the majority of the landfill 

was constructed by Shaw from August 2010 to July 2011.  During construction, Shaw was forced to shut 

down operations for approximately three months due to inclement weather.  According to the Final 

Remedial Action Completion Report (Shaw, 2012), this soil cover included the following components, 

listed in ascending order: 

 

 Re-graded waste, debris, and soil layer (0 to 10 feet thick); 

 Subgrade cover soil layer (6 to 12 inches); 

 Gas venting/geomembrane bedding sand (6 inches); 

 Passive landfill gas venting system (two goose-neck vents); 

 Textured 40-mil High Density Polyethylene (HDPE) geomembrane impermeable liner; 

 Drainage layer using manufactured geocomposite drainage net (300-mils); 

 A filter layer that is part of the above geocomposite; 

 A protective and vegetative support soil layer (24-inches); and 

 A vegetation layer consisting of suitable grasses that resist topsoil erosion.  

 

Two gas vents and 10 gas probes were installed over the surface of the landfill and outside the landfill 

cap, respectively.  Locked gates and concrete pads were installed around each gas vent.  Fifteen 

monitoring wells and nine piezometers associated with the landfill and 43 injection wells associated with 

the jet fuel pipeline were abandoned prior to installing the landfill cap (Shaw, 2012). 

 

Stormwater Drainage Systems 

 

A system of perimeter drainage swales was constructed to manage stormwater runoff from the landfill.  

The drainage system has two level spreaders that direct uniform flow into the wetlands from the south 

and part of the western slope.   

 

Debris Removal from Wetlands and Post-Excavation Confirmation Sampling 

 

As described in the ROD, landfill debris in the wetland areas adjacent to the landfill was excavated and 

placed on the body of the landfill prior to installation of the cover materials.  Confirmatory sampling was 

completed between September 2010 and November 2010.  Minor exceedances of the RGs were noted in 
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many samples but the regulatory agencies agreed that no further excavation was warranted given 

additional clean fill would be placed over these areas (Shaw, 2012).  

 

Wetland Restoration Activities 

 

Wetland restoration activities were conducted in the fall of 2010.  A total of 0.08 acres of wetlands were 

permanently impacted through construction of the selected remedy.  A total of 0.37 acres of wetland were 

restored and an additional 0.18 acres of previously upland areas were converted to wetlands.  The 

restored wetland is a portion of the existing wetland where debris was removed and relocated onto the 

landfill before construction of the cap.  The created wetland is in an area that was previously considered 

upland and is now connected to the restored wetland.  Overall, there was a net gain in wetlands at the 

WGL.  Restoration and creation of wetlands required grading, topsoil formulation, herbaceous cover 

establishment, and monitoring.   

 

Institutional Controls 

 

The ROD included implementation of institutional controls to achieve the following LUC performance 

objectives: 

 

 Prevent human exposure to groundwater containing contaminant concentrations in excess of federal 

or more stringent drinking water standards or posing potential risks to humans. 

 Prohibit activities or uses of the site that would disturb or otherwise interfere with the integrity or 

function of the cap.  These prohibited activities include construction on, excavation of, or breaching of 

the cap. 

 

The purpose of these institutional controls is to control or restrict certain kinds of property uses to prevent 

potential exposure to hazardous substances.  A LUCIP for the site has been implemented (Tetra Tech 

NUS, 2011a).  Prohibited activities include construction on, excavation of, or breaching of the cap.  Other 

institutional controls were established to prevent human exposure to groundwater containing contaminant 

concentrations in excess of the federal or state drinking water standards; such institutional controls will 

remain in place until the groundwater RGs are met outside of the landfill boundary, as determined by the 

LTM.  Annual compliance inspections are conducted at the WGL in accordance with the ROD and the 

LUCIP to confirm the LUCs are in place and the LUC objectives are being met.   
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2.3.3 Operations and Maintenance 

 

Landfill facility, or O&M, inspections were conducted quarterly for the first 2 years and continue semi-

annually for each subsequent year in accordance with the Final PCMEMP for Site 1, West Gate Landfill, 

Naval Air Station South Weymouth (Shaw, 2011).   

 

The primary activities associated with O&M inspections of the landfill include: 

 

 Take corrective actions to remediate and/or mitigate conditions that would compromise the integrity 

and purpose of the final cover; 

 Maintain the integrity of the liner system and the final cover system; 

 Monitor and maintain the environmental monitoring systems for surface water, groundwater and air 

quality; 

 Maintain the access roads; 

 Maintain the landfill gas control systems; and 

 Protect and maintain surveyed benchmarks.  

 

O&M, or post-closure care, at WGL must be performed for approximately 30 years after the landfill 

closure in accordance with the ROD and Massachusetts regulation, 310 Code of Massachusetts 

Regulations (CMR) 19.000.   

 

2.3.4 Long-Term Monitoring  

 

LTM activities commenced in December 2011 and are performed in accordance with the ROD (U.S. 

Navy, 2007b); the PCMEMP Revision 1 (Shaw, 2011); the Final SAP (Tetra Tech, 2012a); the Revised 

SAP (Watermark, 2012); and the LUCIP (Tetra Tech, 2011a).  Modifications to the sampling parameters 

and monitoring frequencies in the long-term monitoring plan (LTMP) will be recommended, as 

appropriate, once a larger data set (i.e. more than two full years of monitoring data) has been evaluated.  

The components of the WGL LTM include: 

 

 Groundwater, surface water, and sediment monitoring (quarterly for the first two years, semi-annually 

[spring and fall] for each year thereafter). 

 Landfill gas monitoring (quarterly). 
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 Water level measurements (quarterly for the first two years, semi-annually [spring and fall] for each 

year thereafter). 

 O & M inspections (including quarterly facility inspections, annual settlement monitoring, and an 

annual LUC compliance inspection). 

 Semi-annual (spring and late summer) wetland inspections for the first 3 years of long term 

monitoring. 

 

Groundwater samples are collected from 10 overburden monitoring wells and 7 bedrock monitoring wells.  

Four of the overburden monitoring wells are hydraulically upgradient and west of the landfill, and six 

overburden monitoring wells are hydraulically downgradient and east of the landfill.  Two bedrock 

monitoring wells are located hydraulically upgradient and west of the landfill, and five of the bedrock 

monitoring wells are located hydraulically downgradient and east of the landfill. 

 

Eight piezometers were installed outside the wooden railing along French Stream and in the wetland that 

is west and south of the landfill to evaluate groundwater flow patterns in the overburden aquifer.  The 

stream piezometers were also installed to assess the interchange between surface water and 

groundwater.  Groundwater levels are recorded inside 17 monitoring wells and 8 piezometers located on 

and off the site; surface water level measurements were also collected outside of each piezometer.  All 

monitoring wells and piezometers are also checked for the presence of LNAPL using an oil/water 

interface probe and bailers for confirmation.  

 

Groundwater samples are analyzed for volatile organic compounds (VOCs), semi-volatile organic 

compounds (SVOCs), PAHs, herbicides, PCBs, total metals, cyanide, and miscellaneous parameters 

(alkalinity, chemical oxidation demand [COD], chloride, nitrate, sulfate, and total dissolved solids [TDS]).  

In addition, ferrous iron determinations are made in the field for each groundwater sample and samples 

are collected from select monitoring wells for boron analysis.  The first round of LTM groundwater 

samples were also analyzed for sewage indicator parameters (coliform bacteria, boron, nitrate, and total 

phosphorous).  

   

Eight collocated surface water and sediment sample locations (WGL-SW01/SD01 through -SW08/SD08) 

are along French Stream and the wetland that is west and south of the landfill.  One sample location 

(WGL-SW/SD-01) is in an upgradient portion of French Stream, and three locations (WGL-SW/SD-02 

through WGL-SW/SD-04) are in French Stream, east of the landfill.  Four surface water/sediment sample 

locations (WGL-SW/SD-05 through WGL-SW/SD-08) are in the wetland that is east and south of the 

landfill.  
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Surface water samples are collected for the following parameters: VOCs, PAHs, PCBs, pesticides, 

herbicides, total and dissolved metals, cyanide, and key wet chemistry (alkalinity, TDS, COD, and anions, 

nitrate, chloride, and sulfate).  During the first round of LTM (December 2011), surface water samples 

were also analyzed for sewage indicator parameters (coliform bacteria, boron, nitrate, and total 

phosphorous).  Sediment samples are analyzed for VOCs, PAHs, PCBs, pesticides, and metals.   

 

Landfill gas monitoring was performed during each quarter of monitoring during Year 1 and 2 to evaluate 

whether landfill gases are migrating in the soil to off-site locations and to measure changes in landfill gas 

composition over time.  A total of ten gas monitoring probes (WGL-LFG-01 through WGL-LFG-07) and 

two passive gas vents (WGL-GV-01 and WGL-GV-02) were monitored (Figure 2-2).  Gas vents were 

installed through the cap and gas probes are located outside the limits of the landfill cap.  

 

Landfill gas monitoring is conducted in order to assess whether gas is migrating beyond the boundaries of 

the landfill.  Monitoring is conducted with real time direct-read field instruments which included portable 

landfill gas monitors, photo and flame ionization detector (PID/FID), and an anemometer.  Readings are 

taken for total VOC concentrations, percent lower explosive limit (LEL)/methane, percent oxygen, 

hydrogen sulfide [in parts per million (ppm)] and percent carbon dioxide.  Background readings are 

collected upwind of each feature during each sampling event.  

 

All sample locations were surveyed in May 2012 by a licensed surveyor, registered in the Commonwealth 

of Massachusetts.  The LTM locations are summarized in Table 2-2. 

 

A total of eight quarterly monitoring rounds were completed during the first two years of the LTM.  This 

second five-year review incorporates data from these first two years of the LTM.  The following table 

summarizes the monitoring activities conducted during these two years.    

 
Monitoring Year Date of Monitoring Monitoring Activities 

Year 1 December 2011 Groundwater, surface water, sediment, and 
landfill gas monitoring. 

March 2012 Groundwater, surface water, sediment, and 
landfill gas monitoring. 

July 2012 Groundwater, surface water, sediment, and 
landfill gas monitoring. 

September 2012 Groundwater, surface water, sediment, and 
landfill gas monitoring. 

Year 2 December 2012 Groundwater, surface water, sediment, and 
landfill gas monitoring. 

March 2013 Groundwater, surface water, sediment, landfill 
gas monitoring. 

June 2013 Groundwater, surface water, sediment, and 
landfill gas monitoring. 

September 2013 Groundwater, surface water, sediment, and 
landfill gas monitoring. 
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2.3.5 Facility Inspections and Annual LUC Compliance Inspections 

 

The O&M (or facility) inspections have generally been performed coincident with the LTM sampling 

events.  Facility inspections are performed by a Massachusetts-licensed professional engineer in 

accordance with the 2011 PCMEMP (Shaw, 2011).  Each facility inspection includes the following key 

components: landfill cap; stormwater drainage system; gas vents and probes; access road; perimeter 

fence, gate and signage; vegetation; groundwater monitoring system; and surface water monitoring 

system. 

 

Annual settlement surveys are conducted at WGL consistent with requirements in the final PCMEMP 

(Shaw, 2011).  Settlement surveys were performed in May 2012 and March 2013 for LTM Year 1 and 2.  

Survey measurements were collected from marked points on the surface of concrete pads at each gas 

vent and compared to previously collected data to determine if settlement is occurring.  

 

Annual LUC compliance inspections are conducted in accordance with the ROD and the LUCIP to verify 

that LUCs remain in place and LUC objectives are being met (Tetra Tech, 2011a).  Annual LUC 

inspections are performed in the fall of each year.  

 

2.3.6 Wetland Inspections 

 

Wetland inspections are conducted semi-annually (spring and late summer).  A total of five wetland 

inspections have been conducted to date (September 2011, June 2012, September 2012, June 2013, 

and September 2013).  The LTMP indicated that wetland monitoring would be conducted twice annually 

for the vegetative component and annually for the soils component.  A Wetland Restoration Plan 

Addendum was prepared in 2012 to supplement the LTMP and included the completion of a functions 

and values assessment (FVA), a schedule for planting of woody trees and shrubs, and additional 

vegetation monitoring plots (Tetra Tech, 2012b). 

 

2.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

 

The WGL remedy was not in place when the first five-year review was completed in July 2009.  

 

2.5 FIVE-YEAR REVIEW PROCESS 

 

This section provides a summary of the second five-year review process and the actions taken to 

complete the review.   
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2.5.1 Administrative Components 

 

The U.S. Navy’s NAVFAC, BRAC PMO, East, is the lead agency for this five-year review.  The former 

NAS South Weymouth points of contacts are David Barney, BRAC Environmental Coordinator, and Brian 

Helland, Remedial Project Manager.  The regulatory agencies that are part of the review team include the 

EPA and MassDEP.   

 

2.5.2 Community Notification and Involvement 

 

The Navy published a legal notice containing a description of the second five-year review process and a 

request for public participation in three local newspapers as noted in Section 1.3.  The second five-year 

review process was also presented to the public at the NAS South Weymouth RAB meeting on 

September 12, 2013.  Interview questionnaires were distributed to town officials and members of the 

public on the RAB mailing list.  A discussion of the interviews conducted as well as a summary of 

responses and/or comments to interview questions is presented below in Section 2.5.6.  

 

2.5.3 Document Review 

 

The second five-year review consisted of a review of relevant WGL documents including decision 

documents, O&M plans, remedial action reports, LTM work plans, and LTM reports (see Appendix A).   

 

2.5.4 Data Review 

 

The selected remedy for WGL is in place and a LTM program is ongoing.  Data from the WGL quarterly 

monitoring events from December 2011 through September 2013 were reviewed for the five-year review.  

The review also included the facility (O & M) and wetland inspections performed between December 2011 

and September 2013.  Summaries of relevant data regarding the components of the WGL remedy are 

presented in the following sections.   

 

Long-Term Monitoring Results 

 

The LTMP includes groundwater, surface water, sediment, landfill gas monitoring, groundwater level 

monitoring, and surface water level monitoring.  These activities are described in the SAP and 

summarized in Section 2.3.4 (Watermark, 2012).  The results of LTM conducted during Year 1 and Year 2 

are discussed in this section. 
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Complete analytical results for Year 1 are presented in the Draft 2012 West Gate Landfill Annual 

Monitoring Report (Watermark, 2013a), and analytical results for Year 2 are included in the Draft 2013 

West Gate Landfill Annual Monitoring Report (Watermark, 2014a).  A summary of analytical results for 

COCs in groundwater (with ROD-specified RGs) collected from Year 1 and 2 is presented in Table 2-3 of 

this five-year review.  A summary of analytical results for surface water and sediment collected from Year 

1 and 2 is included in Appendix F.  Sample locations are included in Figure 2-1.  The monitoring results 

are discussed below by media and analyte group.  

 

Summary of Groundwater Monitoring Results 

 

The COCs for groundwater include 1,4-dioxane, arsenic, benzo(a)anthracene, benzo(b)fluoranthene, 

dibenzo(a,h)anthracene, hexachlorobenzene, indeno(1,2,3-cd)pyrene, and chromium.  Table 2-3 

presents the groundwater RGs specified in the ROD for these analytes.  Analytical data are compared to 

the lower of the RGs, EPA MCLs, MMCLs for groundwater (U.S. Navy, 2007b; EPA, 2009a; MassDEP, 

2011), and EPA ALs (applicable for copper and lead) for drinking water as identified in the SAP 

(Watermark, 2012).  For those compounds without ROD-specified criteria, a brief discussion of detections 

in groundwater is provided below including a comparison to NAS South Weymouth Base background 

values, where applicable (Stone and Webster, 2002). 

 

Chemicals of Concern Exceeding Remedial Goals 

In Year 1, arsenic, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected in groundwater 

samples at concentrations exceeding the RGs, as presented in Table 2-3.  Arsenic was detected in the 

majority of groundwater samples collected but only exceeded the RG at one monitoring well, WGL-MW-

04, in December 2011, July 2012, and September 2012.  Monitoring well WGL-MW-04 is located in the 

wetland and cross-gradient of the landfill.  Dibenzo(a,h)anthracene was detected and exceeded the RG in 

one sample from WGL-MW-103 in March 2012.  Monitoring well WGL-MW-103 is located in the southeast 

portion of the landfill.  Indeno(1,2,3-cd)pyrene concentrations exceeded the RG in four samples collected 

in March 2012.  A maximum concentration of 0.1 µg/L was detected at two of the sample locations (WGL-

MW-901D and WGL-MW-103S).  No other ROD-specified COCs were detected above the respective 

RGs during Year 1.  

 

In Year 2, arsenic and chromium were the only COCs detected; arsenic was the only COC to exceed its 

RG.  However, groundwater samples were not collected from monitoring wells WGL-MW-04 and WGL-

MW-101 during the March and June 2013 LTM events due to high surface water surrounding the 

monitoring wells.  Arsenic concentrations exceeded the RG in groundwater samples collected from WGL-

MW-04 in Year 1 and Year 2.  Since there are only two rounds of data available for WGL-MW-04 in Year 

2 (December 2012 and September 2013); additional data are needed to determine if arsenic 
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concentrations are below the RG at WGL-MW-04.  No other ROD-specified COCs were detected in 

Year 2.  

 

Other Chemicals Detected 

Other compounds for which there are no ROD-specified RGs were detected in groundwater; only one 

pesticide compound (toxaphene) was reported at a concentration exceeding the project action levels 

(PALs) specified in the SAP (Watermark, 2012).  Several analytes were detected at concentrations 

exceeding Base background values (Stone and Webster, 2002). 

 

VOC concentrations were detected at both upgradient and downgradient locations and in overburden and 

bedrock monitoring wells.  Although VOCs were detected at numerous monitoring wells during Year 1 

and 2, concentrations did not exceed the PALs or Base background levels. 

 

SVOCs were detected in samples during Year 1 and 2; however, SVOC concentrations were low and 

there are no PALs or Base background levels associated with any of the SVOCs detected.  

 

Total metals were detected throughout the monitoring well network in both overburden and bedrock well 

samples, and in both upgradient and downgradient locations of the landfill area.  However, total metals 

concentrations did not exceed the PALs, except as noted above.  

 

A total of five pesticides were detected during Year 1 (beta-BHC, endosulfan I, gamma-chlordane, 

heptachlor, and heptachlor epoxide).  The greatest number of pesticide detections were from the July 

2012 LTM event.  Only two of the five pesticides detected (heptachlor and heptachlor epoxide) have 

associated MCLs but concentrations did not exceed them.  During Year 2, several pesticides were 

detected at two locations (WGL-MW-901D and -904D) during the March 2013 LTM round and one 

location (WGL-MW-901D) during the September 2013 LTM round.  However, only one pesticide 

(toxaphene) was detected at these two locations above its respective PAL.   

 

Only one PCB (Aroclor-1260) was detected in one sample collected from WGL-MW-48D during Year 1 

(September 2012).  PCBs were not detected in Year 2. 

 

Miscellaneous Parameters 

Groundwater samples were also analyzed for alkalinity, COD, chloride, nitrate-N, sulfate, and TDS to 

monitor the physical and chemical properties of groundwater and assess whether subsurface conditions 

are conducive to biodegradation.  Results from Year 1 and 2 indicate conditions at WGL generally exhibit 

oxidizing conditions. 
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Summary of Surface Water Monitoring Results 

 

Monitoring is conducted to assess the surface water quality in the vicinity of the WGL.  There are no 

action levels or RGs for surface water specified in the ROD because no human health or ecological risks 

were associated with chemicals detected in surface water collected during the RI.  Surface water data are 

compared to National Recommended Water Quality Criteria (NRWQC), and Base background levels, 

where available (U.S. EPA, 2009b; Stone and Webster, 2002), as presented in the previously cited LTM 

reports.  A summary of surface water analytical results is included in Appendix F. 

 

Comparison of Detected Analytes to NRWQC Values 

All surface water samples were analyzed for total and dissolved metals.  Eleven of the detected metals 

have associated NRWQC values (aluminum, arsenic, cadmium, chromium, copper, iron, lead, mercury, 

nickel, selenium, and zinc).  Concentrations of these eleven metals exceeded the NRWQC values at 

surface water locations in Year 1 and 2.  The majority of metals concentrations exceeding NRWQC 

values occurred at surface water sample locations east of the landfill in French Stream (SW-02 through 

SW-04); there were fewer exceedances of NRWQC values at the upstream location (SW-01). 

 

In Year 1, three pesticides (4,4-DDD, gamma-chlordane, and methoxychlor) were detected at 

concentrations above the NRWQCs at three surface water sample locations within the wetland 

(SW-04, -06, and -08).  Several other pesticides were detected but concentrations were below the 

NRWQCs.  In Year 2, one pesticide (endrin aldehyde) was detected in two samples in September 2013; 

the concentrations were below the NRWQC established for endrin aldehyde. 

  

Alkalinity was measured at concentrations above the NRWQC at all surface water sample locations, 

except for SW-06, during Year 1.  In Year 2, alkalinity values exceeded the NRWQC in seven of the eight 

surface water samples. 

 

Chloride was detected in all surface water samples in Year 1 and 2.  However, only one sample collected 

from the wetland (SW-08) in March 2012 exceeded the associated NRWQC value. 

 

No herbicides, PCBs, or cyanide were detected in surface water samples collected during Year 1 and 2.  

 

Other Detected Compounds 

Low levels of three VOCs (acetone, carbon disulfide, and toluene) were detected in surface water in Year 

1 and one VOC (carbon disulfide) was detected in Year 2.  There are no NRWQCs associated with these 

detected VOCs.  The maximum VOC concentration was reported for acetone in the surface water sample 

collected from the downstream portion of French Stream (SW-04) in September 2012.   
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SVOCs were detected at multiple locations throughout the site but none of these concentrations 

exceeded applicable Base background levels and no NRWQCs apply to any of the detected SVOCs. 

 

Miscellaneous Parameters 

Surface water samples were analyzed for alkalinity, COD, chloride, nitrate-N, sulfate, and TDS (alkalinity 

and chloride were discussed above) to monitor physical and chemical properties of the surface water in 

French Stream and in the wetland bordering the perimeter of WGL.  As with groundwater, surface water 

results from WGL also indicate oxidizing conditions. 

 

Summary of Sediment Monitoring Results 

 

Monitoring is required to assess the quality of the sediment in the wetland adjacent to the WGL.  There 

are no action levels or RGs specified in the ROD for sediment; therefore, sediment concentrations were 

compared to the PALs established in the RDWP (Shaw, 2010a).  For those compounds without PALs, 

Base background levels were used for comparative purposes only (Stone and Webster, 2002).  Sediment 

results are presented in the previously cited LTM reports.  A summary of sediment analytical results is 

included in Appendix F. 

 

Comparison of Detected Analytes to Project Action Levels 

Concentrations of 15 metals (aluminum, arsenic, beryllium, cadmium, calcium, copper, iron, magnesium, 

mercury, nickel, potassium, selenium, silver, vanadium, and zinc) exceeded PALs in one or more 

sediment samples collected in Year 1 and 2.  Metals concentrations exceeding the associated PALs were 

detected in both the wetland and in French Stream, similar to the surface water conditions.  Also similar to 

the surface water conditions, the upstream location (SD-01) had fewer metals concentrations exceeding 

the associated PALs than downstream locations (SD-02 through SD-04). 

 

During Year 1, the concentration of one VOC (acetone) detected in one sediment sample (SD-03) in July 

2012 exceeded the PAL.  In Year 2, VOC concentrations detected did not exceed the PALs. 

 

Several PAHs were detected in Year 1 and 2; however, concentrations detected in Year 1 did not exceed 

the associated PALs or Base background levels.  In Year 2, two PAHs (2-methylnapthalene and fluorene) 

were detected at concentrations above the respective PALs.  2-methylnapthalene and fluorene were 

detected above their respective PALs at one location in the wetland (SD-05) during the March 2013 LTM 

and fluorene was also detected above the PAL at one location in the wetland (SD-06) in June 2013 LTM. 
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A number of pesticides were detected in sediment samples collected during Year 1 and 2.  In Year 1, two 

pesticides (dieldrin and lindane) were detected at concentrations exceeding the applicable PALs.  Dieldrin 

concentrations greater than the PAL were detected in the portion of French Stream (SD-01, -02, and -03) 

that is upgradient of the WGL.  Lindane was detected above the PAL at one location downgradient of the 

WGL (SD-06) in March 2012.  In Year 2, three pesticides (dieldrin, lindane, and gamma-chlordane) were 

detected at concentrations above the PALs downgradient of the WGL.  Concentrations of: dieldrin 

exceeded the PAL at SD-03 in March 2013 and June 2013; lindane exceeded the PAL at SD-06 in March 

2013, and gamma-chlordane exceeded the PAL at SD-08 in March 2013.  

 

PCB Aroclor-1254 was detected during Year 1 and 2 at sediment sample locations downgradient of the 

WGL.  In Year 1, Aroclor-1254 was detected once (September 2012) in the sample collected from SD-04.  

In Year 2, Aroclor-1254 was detected at two locations (SD-05 and SD-06) in June 2013 and one location 

(SD-05) in September 2013.  The concentrations of Aroclor-1254 did not exceed the PAL. 

 

Summary of Landfill Gas Monitoring Results 

  

Combustible gases all have a LEL and an upper explosive limit (UEL).  The LEL and the UEL are 

measures of the percent of gas in the air by volume.  At concentrations below the LEL and above the 

UEL, a gas is not considered explosive.  An explosion hazard may be present if a gas level is measured 

between the LEL and the UEL, oxygen is present, and an ignition source is available.  The explosive 

limits of methane are 5 percent LEL to 15 percent UEL by volume in air under normal atmospheric 

conditions.  Five percent methane is approximately equivalent to 100 percent LEL.  

 

Landfill gas monitoring from Year 1 and 2 is generally consistent with that of a young landfill.  There are 

potential methane-enriched areas at the WGL but the methane levels in the monitoring probes 

surrounding the landfill are below action levels (Table 2-4).  The highest methane percentages within the 

landfill were measured at the gas vents with percentages ranging from 0.1% to 1.2% at GV-01 and 0.1% 

to 4.5% at GV-02.  In Year 1, the only methane concentrations to exceed 25% LEL were measured at 

GV-01 and GV-02 during LTM Round 2 (March 2012).  Gas vents GV-01 and GV-02 are centrally located 

on top of the landfill.  In Year 2, methane concentrations did not exceed 25% LEL. 

 

Gas probes WGL-LFG-04 through WGL-LFG-07 could not be measured during the July 2012 LTM event 

because the gas probes were covered with soil during site construction activities.  The gas probes were 

later uncovered by the Navy, found to be in working order, and measured during subsequent LTM events. 
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Groundwater Level Monitoring Results 

 

Groundwater level monitoring was conducted during all monitoring rounds during Year 1 and 2.  

Groundwater elevations for Year 1 ranged from approximately 146 feet NAVD 1988 in WGL-MW-901D, 

west of the landfill, to 140 feet NAVD 1988 in PZ-04, east of the landfill in French Stream.  Groundwater 

elevations for Year 2 ranged from 147 feet NAVD 1988 in WGL-PZ-08, west of the landfill, to 140 feet 

NAVD 1988 in PZ-04, east of the landfill in French Stream.  The general groundwater flow direction in 

both the overburden and bedrock is consistently toward the east.  Both the overburden and bedrock 

horizontal gradients slope towards the east which suggests relatively stable overburden and bedrock 

aquifers.  Specifics regarding groundwater level monitoring can be viewed in the quarterly monitoring 

reports for Year 1 and 2.   

 

Vertical gradients between groundwater and surface water were evaluated at piezometer/surface water 

gauge locations.  Vertical gradients measured suggest a slight downward gradient in French Stream 

(i.e., surface water is recharging groundwater) and a slight upward gradient in the wetland area 

(i.e., groundwater has the potential to discharge to surface water).  A combination of downward and 

upward gradients were also observed at French Stream piezometers in June 2013 and Sept 2013.  

Wetland piezometers in November 2012 displayed a mostly downward gradient.  

 

Facility Inspections and Annual LUC Compliance Inspections 

 

The landfill inspections conducted during Year 1 and 2  concluded that overall the landfill cap is in good 

condition and functioning according to the design, including the vegetative cover, storm water drainage 

system, gas vents and probes, and perimeter road, fence and signage.  The 2012 inspection noted 

damage to the South Level Spreader due to a storm but repairs to the South Level Spreader were 

completed in 2012.  The following observations were noted during the most recent (September 2013) 

inspection:  

 

 The landfill cap is in good condition; 

 Bare spots and minor areas of erosion were noted (areas were re-seeded and covered with jute mat 

and topsoil in June 2013; some seed has established); 

 Discharge swales were clean and in good condition; 

 Minimal vegetation growth; 

 Minor erosion and vegetation growth observed on the north and south access roads; 
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 The North Level Spreader overflow edge appeared to be in good condition.  The top of the overflow 

weir in the South Spreader was slightly uneven; 

 Possible tire marks observed in gravel of South Pond; and 

 Gas vents along northern perimeter of landfill are in divots which collect leaves, dirt, and debris and a 

minor crack in the concrete foundation of GV01 riser pipe was observed. 

 

Based on the results of the September 2013 inspection, it was recommended to continue to monitor 

vegetation in access roads, monitor the overflow edge of the South Level Spreader, raise the road boxes 

for gas probes along the northern landfill perimeter, and mow vegetated cap after November 15, 2013.  

The September 2013 inspection summarized that the landfill is generally in good condition and bare spots 

that were re-seeded and covered with jute mat and topsoil were partially established and additional 

topsoil and seed should be added.  Maintenance/repair activities for the WGL are scheduled for spring 

2014. 

 

The maximum measured settlement reported in 2013 was 0.24 feet at the Monument Rebar No. 3 at the 

North Level Spreader.  The changes measured to date are significantly less than 6-inches, which is the 

maximum differential settlement allowed over any 100-linear-foot area of the landfill cap. 

 

The most recent annual LUC inspection was conducted on September 23, 2013.  Observations made 

during the 2013 annual LUC inspection confirmed that there have been no digging, drilling, excavation, or 

construction activities on the landfill and confirmed that no new well permit applications and no new water 

supply wells have been installed within ¼ miles of the WGL. 

 

Wetland Inspections (2011 through 2013) 

 

Post-restoration wetland monitoring was conducted in September 2011, June 2012, September  2012, 

June 2013, and September 2013 in accordance with the Final 100% Design Restoration Plan, Landfill 

Cap Site 1, West Gate Landfill (Shaw, 2010a), the Wetland Restoration Plan Addendum (Tetra Tech, 

2012b), and the Invasive Species Control Plan for AOC 55C and West Gate Landfill (Shaw, 2010b).     

 

The September 2013 post-remediation monitoring event indicated that a dense community of native 

herbaceous species is present at WGL.  The wetland is becoming more diverse over time but it cannot be 

stated conclusively that the wetland has been successfully restored.  A minimum of one more year of 

monitoring will be required to establish the successful restoration of wetland vegetation (Tetra Tech, 

2013a). 
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As of September 2013, one of the three performance standards for achieving wetland mitigation was met.  

The performance standard requiring at least 80 percent aerial coverage of noninvasive plant species at 

the WGL was met in September 2013; common reed is emerging at a few locations throughout the 

wetland but will be monitored and treated in 2014.  The remaining two performance standards are 

expected to be met in 2014.  Common reed will be treated in the fall of 2014 in order to monitor and 

control the invasive species; a FVA will be performed as part of the summer 2014 monitoring event.  

 

The following actions will be completed by the end of 2014: 

 

 Continue to monitor the wetland as described in the Final 100% Design Restoration Plan (Shaw, 

2010a) and Wetland Inspection Addendum (Tetra Tech, 2012b). 

 Manually remove any common reed that can be identified during the spring 2014 inspection. 

 Treat common reed with glyphosate during the fall 2014 inspection (before the first frost). 

 Perform the FVA and compare to the 2009 FVA.  This comparison will be included in the 2014 Annual 

Wetland Monitoring Report. 

 

2.5.5 Five-Year Review Site Inspection 

 

A site inspection was conducted at the site on October 31, 2013, by Tetra Tech personnel (see 

Appendix B).  The purpose of the inspection was to observe current conditions independent of the facility 

inspections to note the integrity of the cap, the condition of drainage structures, and the presence of 

fencing and signage to restrict access, as part of the overall assessment of the protectiveness of the 

remedy.   

 

The capped landfill was well vegetated; no major erosion or damage to the cap was noted.  Several areas 

of minor erosion were observed along the southern portion of the landfill cap.  The north and south level 

spreaders were observed to be in good condition with no areas of erosion.  The drainage path along the 

southern perimeter was clear of vegetation.  Signs were posted at three locations along the perimeter of 

the landfill warning presence of a capped landfill, and warning signs were observed on each gas vent.  

Monitoring wells and gas vents appeared to be in good condition and secured with locks.  Small areas of 

protruding geotextile fabric were observed at several locations.   
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2.5.6 Interviews 

 

Tetra Tech personnel conducted interviews with town officials and members of the public who showed 

interest in being interviewed about the second five-year review at Former NAS South Weymouth.  Sample 

interview question forms were distributed to administrative assistants for the Town Clerk, Planning Board, 

and Health Department in the Town of Weymouth and for the Town Clerk, Board of Health, and Planning 

Commission in the Town of Rockland.  

 

Tetra Tech personnel interviewed reference librarians at the following public libraries and briefly 

described the five-year review process:  Tufts Library (Weymouth) and Memorial Library (Rockland).  

Each librarian indicated that the level of interest in the NAS South Weymouth documents was low.  The 

reference librarian at the Tufts Library requested all future documents be submitted on CD because 

storage space is limited.  

 

Tetra Tech personnel also conducted an interview with David Barney, BRAC Environmental Coordinator 

for NAS South Weymouth.  The BRAC Environmental Coordinator noted that the remedies in place were 

performing well.  

 

Tetra Tech personnel received a completed interview questionnaire from the Weymouth Health 

Department.  The general sentiment from the Weymouth Health Department was that all remedial actions 

have been conducted and those planned have been appropriate to protect human health and the 

environment.  The Department felt well informed regarding activities at the Base and stated that the RAB 

meetings have been very informational.  Concerns expressed by the Weymouth Health Department 

included: 

 

 Privatization of clean-ups at the Base 

 Continued involvement of the Navy to fund and perform required remedial actions 

 

No comments were received specific to the WGL site.  Complete interview records are included in 

Appendix C.   

 

2.6 TECHNICAL ASSESSMENT 

 

This section provides a technical assessment of the remedy implemented at the WGL in the form of 

responses to the three questions outlined in the Comprehensive Five-Year Review Guidance (EPA, 

2001).  The assessment evaluated: whether the remedy is functioning in accordance with the decision 

documents; whether RAOs have changed or been updated; and whether any other information exists that 
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could affect the remedy’s protectiveness.  Action specific ARARs, including post-closure care O&M 

requirements, were identified during the remedial design process for the on-site landfill cap.   

 

2.6.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents? 
 

Remedial Action Performance 
 

The landfill cap is in good condition and is functioning as designed.  It is covered by grasses which were 

observed to be up to 3 feet tall in some areas.  The two passive gas vents and ten gas probes appeared 

to be in good condition.  Signs are posted on the northern, western, and eastern landfill boundary warning 

of the presence of a closed landfill.  The drainage swale located along the south side of the landfill 

appeared in good condition.  New construction along Trotter Road, located just north of the landfill, and at 

the new residential development (Southfield), located northeast of WGL, has not impacted the condition 

of the landfill.  

 

The remedy components that have been implemented (soil and landfill material relocation, landfill soil 

cap, wetland restoration, fencing/signage) and those that are currently underway (LUC implementation 

and post-closure maintenance and monitoring) are functioning as designed.  Erosion and deposition of 

landfill material and soil has been minimized by the cap.  State landfill closure requirements are being 

met.  Wetland restoration is well underway but is not yet complete.  LTM data indicate progress towards 

meeting the chemical RAOs: only one groundwater COC (arsenic) was detected during Year 2 and 

exceeded the RGs as illustrated by trend analysis and discussed in the following section.  Additional data 

are required to establish definitive trends for COCs in groundwater at WGL.  However, based on the 

available data, no significant upward trends of COC concentrations were observed.  Based on the 

completed and ongoing activities, the intent and goals of the WGL ROD have been or will be met. 

 

Trend Analysis for Chemicals of Concern 

 

A trend analysis was performed for ROD-specified COCs; COCs from each monitoring round and each 

monitoring well are graphically presented in Exhibits 2-1 through 2-8.  The exhibits present changes in 

concentrations overtime from December 2011 through September 2013.  For duplicate pairs the average 

result is presented. 

 

1,4-Dioxane – Exhibit 2-1 shows that 1,4-dioxane has been detected infrequently at low concentrations 

(near detection limits) and at concentrations that are less than the RG.  1,4-Dioxane has not been 

detected at WGL since March 2012.  While additional rounds of data collection are required before a 

definitive trend can be determined, no increasing trend has been observed. 
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Total Arsenic – Exhibit 2-2 shows that arsenic has been detected at 16 of the 17 site wells but 

concentrations have only exceeded the RG at one location (WGL-MW-04), located downgradient of WGL.  

No definitive trend can be established for arsenic at this time; additional rounds of data collection are 

required before a definitive trend can be determined.  However, no increasing trends have been observed 

at most locations. 

 

Benzo(a)anthracene – Exhibit 2-3 shows that benzo(a)anthracene has only been detected once (WGL-

MW-904D), and the concentration was less than the RG and Base background level.  No definitive trend 

can be established at this time; additional rounds of data collection are required before a definitive trend 

can be determined.  However, no increasing trends have been observed at most locations. 

 

Benzo(b)fluoranthene – Exhibit 2-4 shows that benzo(b)fluoranthene has not been detected during Year 1 

or 2.  No definitive trend can be established at this time; additional rounds of data collection are required 

before a definitive trend can be determined.  However, no increasing trends have been observed at any 

locations. 

 

Dibenzo(a,h)anthracene – Exhibit 2-5 shows that dibenzo(a,h)anthracene was detected at a 

concentration above the RG at one monitoring well (WGL-MW-103) in March 2012 but has not been 

detected since.  No definitive trend can be established at this time; additional rounds of data collection are 

required before a definitive trend can be determined.  However, increasing trends have not been 

observed at any locations. 

 

Hexachlorobenzene – Exhibit 2-6 shows that hexachlorobenzene has not been detected during Year 1 or 

2.  No definitive trend can be established at this time; additional rounds of data collection are required 

before a definitive trend can be determined.  However, increasing trends have not been observed at any 

locations. 

 

Indeno(1,2,3-cd)pyrene – Exhibit 2-7 shows that indeno(1,2,3-cd)pyrene has been detected at 7 of the 

17 monitoring  wells, and concentrations have exceeded the RG in 4 of the 9 detections (WGL-MW-

103, -901D, -902, -903S).  Indeno(1,2,3-cd)pyrene has not been detected since March 2012.  No 

definitive trend can be established at this time; additional rounds of data collection are required before a 

definitive trend can be determined.  However, increasing trends have not been observed at any locations. 

 

Chromium – Exhibit 2-8 shows that chromium has been detected in all 17 site wells but all concentrations 

are below the RG.  Only one concentration detected at WGL-MW-903S exceeded the Base background 

level in March 2012.  No definitive trend can be established at this time; additional rounds of data 

collection are required before a definitive trend can be determined.  
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In summary, three of the six ROD-specified COCs (arsenic, dibenzo(a,h)anthracene, and indeno(1,2,3-

cd)pyrene) have been detected at concentrations exceeding the RGs.  However, concentrations of these 

three COCs only exceeded the RGs in Year 1; only one COC (arsenic) was detected in Year 2 in 

exceedance of its RG.  Additional data are required to establish definitive trends for COCs in groundwater 

at WGL. 

 

O&M/LTM Costs 

 

The ROD estimated the O&M and LTM costs based on a 30-year groundwater monitoring program (see 

Table 2-12 in the ROD) (U.S. Navy, 2007b).  The actual costs after 2 years are higher due to the addition 

of surface water and sediment monitoring which were not included in the ROD estimate.  These additional 

costs cover the field effort (labor and equipment) and laboratory analyses required for these additional 

monitoring components. 

   

The O&M and LTM activities for the landfill continue to be implemented as required.   

 

Opportunities for Optimization   

 

The primary opportunity for optimization is the reduction in analytical costs associated with long term 

monitoring by eliminating certain parameters and/or sampling frequency. 

 

More than two full years of monitoring data are typically required to evaluate opportunities for 

optimization.  No changes to the program are recommended at this time.  

 

Indicators of Remedy Problems 

 

No problems with the remedies in place or the ongoing O&M activities were identified during this five-year 

review.   

 

The data collected during the first 2 years, of a projected 30-year LTM period, indicate conditions 

reflective of a ‘young’ landfill.  Geochemical changes are expected as the LTM continues and the closed 

landfill matures.  Additional data and landfill gas monitoring are needed prior to assessing the need for 

any changes to the systems currently in place.  Inspections of the restored and created wetlands indicate 

good progress toward attaining the LTMP performance standards. 
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Implementation of Institutional Controls 

 

Access controls are in place at the WGL.  These controls consist of a fence encompassing the landfill cap 

and warning signs posted in three locations; at the main gate and along the eastern and western 

perimeter of the landfill.  A LUCIP for the site has been completed and implemented (Tetra Tech NUS, 

2011).  Annual compliance inspections have been conducted at the WGL in accordance with the ROD 

and the LUCIP to confirm the LUCs are in place and the LUC objectives are being met.  The annual LUC 

compliance inspections are included in the annual LTM reports (Watermark, 2013a; Watermark, 2014a).  

 

2.6.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels and Remedial 
Action Objectives (RAOs) Used at the Time of the Remedy Selection Still Valid?   

 

Changes in Exposure Pathways 

 

The primary change in exposure pathways since the time of remedy selection is that the exposure of 

ecological receptors to contaminants in the surface soil has been eliminated by the remedial action.  

Institutional controls have been implemented to prevent human exposure to groundwater.  Therefore, 

these exposure pathways are no longer complete. 

 

Changes in Standards or Newly Promulgated Standards 

 

The federal NRWQC were updated in 2012, after the ROD was issued.  However, most of the aquatic life 

values did not change significantly, if at all, from the 2006 NRWQC.  No changes were identified to the 

Massachusetts Surface Water Quality Standards.  The sediment criteria and ecological soil screening 

levels that are typically used to evaluate potential risks to ecological receptors have generally remained 

the same since the ROD was issued, with a few exceptions. 

 

Changes in Toxicity and Other Contaminants Characteristics 

  

There have been no changes in human health toxicity criteria that would affect the protectiveness of the 

remedy.  The toxicity factors [i.e., cancer slope factor (CSFs) and Reference Dose (RfDs)] used in the 

human health risk assessment for the WGL were obtained primarily from Integrated Risk Information 

System (IRIS) or other sources (e.g., Health Effects Assessment Summary Tables [HEAST]) in 2000.  

The toxicity factors for 1,4-dioxane, 2,3,7,8-Tetrachlorodibenzodioxin (TCDD), and chromium VI have 

changed since that time. 
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 The oral CSF currently recommended by the EPA for 1,4-dioxane has increased by an order of 

magnitude since 2000.  In addition, at the time the HHRA was prepared there was not an oral RfD for 

1,4-dioxane, while now one is available.  Therefore, the cancer risks and hazard indices calculated for 

1,4-dioxane would increase.  However, these changes would not change the results and conclusions 

of the risk assessment and do not affect the protectiveness of the remedy. 

 

 There was no oral RfD available for 2,3,7,8-TCDD at the time the HHRA was prepared.  A Tier 1 

value from IRIS is now available.  Therefore, the hazard indices would increase.  However, these 

changes would not change the results and conclusions of the risk assessment and do not affect the 

protectiveness of the remedy. 

 

 There was no oral CSF available for chromium VI at the time the HHRA was prepared.  A Tier 3 value 

from the New Jersey Department of Environmental Protection is now available.  In addition chromium 

VI is now considered to be a mutagenic chemical.  Therefore, the cancer risks for chromium VI would 

increase.  However, these changes would not change the results and conclusions of the risk 

assessment and do not affect the protectiveness of the remedy. 

 

The ERA that was conducted as part of the Phase II RI was reviewed to determine whether the results of 

the risk assessment would change based on current criteria and/or methodologies.  The screening levels 

for several chemicals detected in surface soil, sediment, and surface water samples have either been 

updated or replaced with screening levels from other sources.  The changes in screening levels are 

unlikely to have a significant impact on the results and conclusions of the ERA because site specific 

toxicity studies and biological studies were conducted as part of the ERA.  As indicated throughout the 

ERA and summarized in Table 7-57 of the ERA, several lines of evidence (i.e., several measurement 

endpoints) were used to evaluate each assessment endpoint.  The comparison of chemical 

concentrations to screening levels was only one line of evidence and it was typically given a lower weight 

than the site-specific toxicity testing, tissue data, and biological studies.  A brief evaluation for each 

receptor group and the ERA tables referenced are included in Appendix G. 

 

Changes in Risk Assessment Methods  

 

No substantial changes in risk assessment methods (human health or ecological) have occurred that 

have affected the protectiveness of the remedy at the WGL.  There have been several changes in HHRA 

methodology since the HHRA was prepared.  However, these changes in themselves would not impact 

the results of the HHRA or the protectiveness of the remedy.  Changes in HHRA methodology include the 

following:  
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 The implementation of the EPA’s Dermal Guidance [Risk Assessment Guidance for Superfund 

(RAGS)-Part E] which was finalized in July 2004.  Use of the RAGS-Part E guidance would result in 

slight changes in some dermal exposure parameters, such as exposed skin surface areas and dermal 

absorption factors.  However, the effect of these changes on the calculated risks would be minimal 

and would not affect the results and conclusions of the HHRA for the WGL site. 

 

 Carcinogens that Act by a Mutagenic Mode of Action.  In March 2005, the EPA provided general 

direction on implementing the EPA's 2005 Guidelines for Carcinogen Risk Assessment and 

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

because of special considerations for carcinogens that act via a mutagenic mode of action.  This 

guidance affects risks calculated for children, adolescents, and lifelong receptors.  Of the chemicals 

identified as COCs at the WGL site, carcinogenic PAHs and chromium are considered to be 

mutagenic.  If the new guidance were to be used the risks for the trespassing child, future child 

recreational user, and future resident would be higher.  However these changes would not affect the 

conclusions of the HHRA or the protectiveness of the remedy for the WGL site. 

 
 EPA’s RAGS Part F, Supplemental Guidance for Inhalation Risk Assessment was published in 

January 2009.  Use of the RAGS Part F guidance would result in minor changes in the inhalation 

risks.  However, the effect of these changes on the calculated total risks would be minimal and would 

not affect the results and conclusions of the HHRA or the protectiveness of the remedy for the WGL 

site. 

 
 EPA’s Human Health Evaluation Manual, Supplemental Guidance, Update of Standard Default 

Exposure Factors was published in February 2014.  This guidance revised the standard exposure 

factors for residential and industrial exposures based on information from EPA’s 2011 Exposure 

Factors Handbook.  The changes in exposure assumptions would result in slightly lower risks for 

residential and industrial exposures and would not affect the conclusions of the HHRA or the 

protectiveness of the remedy for the WGL site. 

 

There have also been some changes to the ERA methodology since the ERA was conducted.  The ERA 

utilized a number of site-specific tests/studies to evaluate risks, such as tissue analysis of animals, toxicity 

tests, and biological surveys/field assessments.  These types of studies are still conducted as part of 

baseline ecological risk assessments.  As discussed above, some changes have been made regarding 

how acid-volatile sulfide (AVS) and simultaneously extracted metals (SEM) data are evaluated, but the 

changes in the evaluation methods are not expected to change the risks because the AVS/SEM data was 

only one line of evidence that was used in the evaluations.  Also, based on the site-specific studies, no 

risks were found for exposure to chemicals in surface water or sediment.  The methodologies for 
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conducting the site-specific tests/studies generally have not change since they were conducted for the 

ERA. 

 

2.6.3 Question C:  Has Any Other Information Come to Light that Could Call into Question the 
Protectiveness of the Remedy? 

 

No other information was identified during the completion of this five-year review that could affect the 

protectiveness of the remedy.  Property development in the vicinity of the WGL includes a new public 

road, sidewalk, and residential housing.  The new public road, sidewalk, and residential housing in the 

vicinity of the landfill increases site access and potentially increases the use of the site by motorized 

vehicles and passive pedestrians.  According to the LUCIP, motorized vehicle use in a manner that 

disturbs the permeable soil cap within the WGL LUC Area is restricted.  Facility inspections will ensure 

maintenance of fence integrity to deter vehicle use within the WGL LUC Area.  Passive pedestrian uses 

(i.e. walking birding, wildlife observation) that do not disturb the permeable soil cap or the monitoring 

network in the WGL LUC Area are allowed (Tetra Tech, 2011a).  Therefore, as long as monitoring of the 

LUCs is conducted in accordance with the LUCIP, the LUCs and continued monitoring will ensure the 

selected remedy for the site remains protective.   

 

2.6.4 Technical Assessment Summary 

 

According to the data reviewed, the site inspection, and the interviews, the remedy is functioning as 

intended by the ROD.  There have been no changes in the physical conditions of the site that would affect 

the protectiveness of the remedy.  Although ROD-specified RGs for groundwater contamination and 

landfill gas have not been met, the monitoring established to assess groundwater, surface water, 

sediment, and landfill gas quality adjacent to the landfill is just 2 years into an anticipated 30-year 

monitoring period.  There have been no significant changes in the toxicity factors for the contaminants of 

concern that were used in the HHRA and ERA, and changes to the standardized risk assessment 

methodology do not affect the conclusions of the HHRA or the protectiveness of the remedy for the WGL.  

There is no other information that calls into question the protectiveness of the remedy.   

 

2.7 ISSUES 

 

No deficiencies were identified during this five-year review of the WGL and no issues related to current 

site operations, conditions, or activities prevent the remedy from being protective at this time.  However, 

to ensure a successful wetland restoration program, invasive species treatment will be performed in 2014.  

Recommendations and follow-up actions are presented in Section 2.8.   
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2.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

 

Issue 
Recommendation/ 
Follow-up Actions 

Party 
Responsible

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness 

? (Y/N) 
Current Future

Invasive 
species in 
restored/ 
created 
wetlands. 

Treat common reed in 
order to monitor and 
control invasive 
species 

U.S. Navy EPA/MassDEP Fall 2014 No No 

 

2.9 PROTECTIVENESS STATEMENTS 

 

The remedy at the WGL is expected to be protective of human health and the environment upon 

attainment of groundwater cleanup goals.  In the interim, exposure pathways that could result in 

unacceptable risks are being controlled and institutional controls are preventing exposure to, or the 

ingestion of, contaminated groundwater.  All threats at the site have been addressed through capping of 

the landfill, the installation of fencing and warning signs, and the implementation of institutional controls. 

 

Long-term protectiveness of the remedial action will be verified by continued facility and LUC inspections 

and performance of the LTM program.  Current monitoring data indicate that the remedy is functioning as 

required to achieve groundwater cleanup goals. 

 

The remedy for the WGL currently protects human health and the environment because long term 

monitoring activities are being conducted and will continue to be conducted after property transfer.  The 

following actions will be taken to ensure long-term protectiveness of the remedy.   

 

 Continued long-term monitoring of groundwater, surface water, and sediment. 

 Continued monitoring of landfill gases to ensure long-term protectiveness. 

 Continued post-closure O&M of landfill. 

 Continued monitoring of the wetland as described in the Final 100% Design Restoration Plan (Shaw, 

2010a) and Wetland Inspection Addendum (Tetra Tech, 2012b). 

 Continued implementation of Institutional Controls in accordance with the LUCIP (Tetra Tech, 2011a). 
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2.10 NEXT REVIEW 

 

A third five-year review for former NAS South Weymouth will be completed in 2019.   
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3.0 IR PROGRAM SITE 2 – RUBBLE DISPOSAL AREA 

 
This section presents the findings of the second five-year review for the remedy that was implemented at 

the RDA site.     

 
3.1 SITE CHRONOLOGY 
 

A site chronology is included in the following table: 

 

TABLE 3-1 
CHRONOLOGY OF SITE EVENTS 

 

Event Date 

RDA is used for the disposal of large natural debris (boulders, stumps) 1959 - 1962 

Building debris from Building 21, destroyed by a fire, is placed in the RDA 1978 

PA performed by Argonne National Laboratory March 1988 

SI completed by Baker Environmental, Inc. December 1991 

NAS South Weymouth is placed on the NPL May 1994 

Phase I RI conducted by Brown & Root Environmental 1995 - 1996 

RDA Phase I RI Study completed by B&R  Environmental and ENSR 1998 

Additional assessment of PCBs in the northeastern portion of the RDA 2000 

RDA Phase II RI completed by Tetra Tech NUS and ENSR January 2001 

FS completed by Tetra Tech NUS and ENSR March 2002 

Rare Turtle Oversight Monitoring Program 
April 2003 - November 

2004 

PDI completed June 2003 

Final Design Analysis Report July 2003 

ROD signed December 2003 

Remedial construction activities, installation of landfill soil cap 
April 8, 2004 - December 

2, 2005 

Removal of PCB impacted material from adjacent wetland area completed June 9, 2004 

Removal of PCB impacted material from upland area completed August 12, 2004 

Wetland restoration activities conducted 
September 15 - October 

22, 2004 

Final inspection of original construction performed with EPA, MassDEP, and 
the Navy 

October 28, 2004 

Final inspection of PCB hotspot cap construction performed with EPA, 
MassDEP, and the Navy 

December 8, 2005 

O&M activities (facility inspections, settlement surveys, etc.) On-going 
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Event Date 

LTM QAPP March 2007 

LTM First Round, 2007 conducted March 2007 

LTM Second Round, 2007 conducted June 2007 

LTM Third Round, 2007 conducted September 2007 

Fall 2007 Post-Remediation Wetland Inspection November 2007 

LTM Fourth Round, 2007 conducted December 2007 

LTM First Round, 2008 conducted April 2008 

Spring 2008 Post-Remediation Wetland Inspection June 2008 

LTM Second Round, 2008 conducted June 2008 

LTM Third Round, 2008 conducted September 2008 

LTMP, Revision 2 October 2008 

Fall 2008 Post-Remediation Wetland Inspection November 2008 

Small Mammal Sampling Event conducted November 2008 

LTM Fourth Round, 2008 conducted December 2008 

LTM Spring Semi-Annual Round, 2009 conducted March 2009 

Spring 2009 Post-Remediation Wetland Inspection June 2009 

Revision to LTMP and QAPP July 2009 

Fall 2009 Post-Remediation Wetland Inspection September 2009 

LTM Fall Semi-Annual Round, 2009 conducted September 2009 

LUCIP, finalized October 2009 

First Annual LUC Inspection, 2009 conducted December 2009 

LTM Spring Semi-Annual Round, 2010 conducted March 2010 

LTM Fall Semi-Annual Round, 2010 conducted  September 2010 

Spring 2010 Post-Remediation Wetland Inspection June 2010 

Supplemental Landfill Gas Investigation conducted 
June 2010 - September 

2010 

ESD, 2010 (Monitored Natural Attenuation [MNA] & Revised LUC Boundary) August 2010 

Fall 2010 Post-Remediation Wetland Inspection September 2010 

Addendum to LUCIP September 2010 

Second Annual LUC Inspection, 2010 conducted September 2010 

Revision to LTMP and QAPP March 2011 

LTM Spring Semi-Annual Round, 2011 conducted March 2011 

Spring 2011 Created Wetland Stem Count June 2011 

LTM Fall Semi-Annual Round, 2011 conducted September 2011 



W5214886F 3-3  CTO 166 

Event Date 

Third Annual LUC Inspection, 2011 conducted September 2011 

ESD, 2012 (Parkway) February 2012 

LTM Spring Semi-Annual Round, 2012 conducted May 2012 

LTM Fall Semi-Annual Round, 2012 conducted September 2012 

Fourth Annual LUC Inspection, 2012 conducted  September 2012 

Revision to Post Closure Maintenance and Environmental Monitoring Plan April 2013 

LTM Spring Semi-Annual Round, 2013 conducted May 2013 

LTM Fall Semi-Annual Round, 2013 conducted September 2013 

Fifth Annual LUC Inspection, 2013 conducted September 2013 

Corrective Action – Landfill Gas (wick drain installation) 
October - November 

2013 

 
 

3.2 BACKGROUND 

 
This section contains information on the RDA’s physical characteristics, land and resource use, history of 

contamination, initial response, and basis for taking action.   

 

3.2.1 Physical Characteristics 

 

The RDA is a closed and capped landfill covering approximately 4 acres in the northeastern portion of the 

NAS South Weymouth property, east of Runway 8-26 (Figure 3-1).  An access road and a parkway 

(constructed as part of the Base redevelopment efforts) are located to the north and west of the Site; 

forested uplands and palustrine wetlands border the Site to the south and east, respectively.  The 

wetlands border Old Swamp River which flows to the north along the north end of the landfill.  A small 

intermittent stream, known as the Feeder Stream or the southern Downgradient Water Course, forms the 

south-southwestern boundary of the RDA.  This stream enters the palustrine wetland and flows north 

along the Site prior to discharging into Old Swamp River.  As shown on Figure 3-1, the distance from the 

RDA to Old Swamp River ranges from approximately 300 feet in the southern part to approximately 

50 feet in the northern part (Tetra Tech NUS, 2007a).   

 

The RDA is now covered by a vegetated soil cap.  A locked, metal swing gate is located at the landfill 

entrance to the west.  A 3.5 foot high wooden post and rail fence and storm water controls consisting of 

drainage swales and slope protection rip-rap enclose the landfill.   
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According to the Phase II RI report (Tetra Tech NUS, 2001a), the geology is relatively consistent 

throughout the Site, with fill material overlying glacial and post-glacial deposits.  The fill material is 

underlain by varying quantities of shallow sediments, organic peat, fluvial sand and gravel, lacustrine 

delta/beach deposits, and glacial till.  Tetra Tech NUS observed similar materials beneath the Site during 

installation of groundwater monitoring wells in 2007 as part of the long-term monitoring activities.   

 

3.2.2 Land and Resource Use 

 

The RDA has not been active since 1978, and the area adjacent to the RDA has not been used for any 

operational purposes since closure of the Base in 1997 (U.S. Navy, 2003b).   

 

Currently, the majority of the RDA is zoned for Open Space – Rockland District (OS-R) with a small 

northern portion zoned as Mixed-Use Village District (MUVD).  According to the Zoning and Land Use By-

Laws for NAS South Weymouth (SSTTDC, 2005), this open space is intended for park land, active and 

passive recreation, reservations, community gardens, rivers and streams, and similar uses.  The 

construction of the Bill Delahunt Parkway was completed in 2013.  Alterations to the post and rail fence 

and perimeter drainage swale as well as removal and replacement of some monitoring wells and 

sampling locations were made to allow construction of a portion of the Parkway.  These changes were 

documented in an ESD completed in 2012 (U.S. Navy, 2012).   

 

The eastern box turtle has been found in the upland and wetland areas of the RDA as well as along the 

stream banks of Old Swamp River.  The eastern box turtle is not a federally threatened or endangered 

species but is afforded protection under the Massachusetts Wetlands Protection Act (M.G.L. c. 131, s.40) 

and the Massachusetts Endangered Species Act (M.G.L. c. 131A) as Species of Special Concern.  

 

3.2.3 History of Contamination 

 

Between 1959 and 1962, the RDA was used for the disposal of large natural debris, such as boulders and 

tree stumps, that were unsuitable as base-material for construction of the nearby Old Swamp River 

bridge.  In 1978, building debris from Building 21, which was destroyed by fire, was placed in the RDA.  In 

addition, there have been unofficial reports that transformers, transformer components, or transformer 

fluids were disposed of at the RDA.  Materials observed at the Site during environmental investigations 

included glass, insulation material, concrete, scrap metal, wire, asphalt, rubber, fabric, boulders, wood, 

arresting gear strapping, and metal drum fragments.  There are no records of hazardous wastes, 

regulated under Subtitle C of the RCRA, being disposed of at the RDA (U.S. Navy, 2003b).   
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3.2.4 Initial Response 

 

The Navy has been conducting environmental investigations at the NAS South Weymouth property since 

1988 through its IR Program (B&R Environmental, 1998).  A PA was performed by Argonne National 

Laboratory in 1988 (Argonne, 1988).  Due to the findings of the PA, Baker Environmental, Inc. conducted 

a SI of eight sites, including the RDA, which was completed in 1991.  The SI recommended that the RDA 

be further studied under the IR program as part of an RI.   

 

The Phase I RI was completed by B&R Environmental, now Tetra Tech, in 1996.  Based on results of the 

Phase I RI, a Phase II RI was conducted in 2001.  In 2002, the Navy prepared an FS to identify the 

remedial action objectives for the Site, and to identify and evaluate cleanup alternatives to achieve the 

objectives (U.S. Navy, 2003b).   

 

3.2.5 Basis for Taking Action 

 

The RI/FS characterized the nature and extent of contamination at the RDA, assessed potential risks 

posed by these conditions, and recommended a remedial closure approach.  The size of the landfill area 

was investigated, and groundwater, surface water, sediment, and small mammal tissue samples were 

collected during several sampling events.  In addition, a HHRA and an ERA were conducted.  The results 

of the RI are summarized below. 

 

Landfill Area  

 

The area of the former disposal area, designated by the extent of waste material, was approximately 3.83 

acres (167,000 square feet).  The approximate volume of waste material within the disposal area was 

50,000 cy (Tetra Tech NUS, 2001a). 

 

Historic Sampling 

 

In 1990, 1996, and 1999, samples of surface soil, subsurface soil, groundwater, surface water, and 

sediment (hydric soil and river sediment) were collected and analyzed to characterize the RDA.  

Terrestrial (upland) and aquatic (wetland and river) tissue samples were collected from a variety of 

animals and organisms.  Chemical parameters analyzed included volatile and SVOCs, pesticides, PCBs, 

and inorganics (metals).  Samples collected in 1996 were also analyzed for potential hazardous waste 

properties (to aid in understanding the regulatory context of the site); samples collected in 1999 were 

analyzed for dioxins.   
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For the most part, the concentrations of chemicals detected at the RDA were very close to sample 

quantitation limits (SQLs) reported by laboratories.  With the exception of a few constituents, chemicals at 

concentrations above the SQLs were either: (1) consistent with background conditions (such as the 

occurrence of metals); or (2) consistent with expected residue from site activities (such as the base-wide 

application of pesticides).  A limited area (54 cy) of PCB-impacted soil was identified in hydric soils within 

previous wetland areas of the RDA, near the toe of the slope at the northeastern edge of the former 

disposal area.  In addition, four chemicals, arsenic, lead, manganese, and benzo(a)pyrene, were detected 

in groundwater at concentrations greater than background conditions.   

 

The RI indicated that groundwater flows towards the east towards Old Swamp River and that flow in 

bedrock was assumed to be similar.  A downward gradient from overburden into the bedrock was also 

suggested by groundwater elevation data in bedrock and overburden wells in close proximity to each 

other.   

 

Risk Assessment 

 

Human Health Risk Assessment 

The HHRA determined that potential carcinogenic and non-carcinogenic risks under the current use 

scenario were within or below the acceptable risk benchmarks at the RDA.  However, potential risks 

under the future scenario were above acceptable carcinogenic and non-carcinogenic risk benchmarks for 

the residential receptor.  These theoretical exceedances were based on the potential exposure to arsenic, 

benzo(a)pyrene, and manganese in groundwater used as drinking water (U.S. Navy, 2003b).     

 

Ecological Risk Assessment 

The ERA did not identify adverse effects to receptors based on exposure to surface soil, sediment, 

surface water, or wetland plants and aquatic animal tissue.  However, the presence of PCBs in hydric soil 

and small mammal tissue suggested potential risk to small mammals.  The ERA concluded that, although 

the presence of PCBs in hydric soil and lower trophic-level animals (mice, fish, amphibians, and 

earthworms) presents potential risks to small mammals, it does not impact the food chain, and does not 

exceed regulatory risk thresholds for higher trophic-level birds and mammals.   

 

Feasibility Study 

 

Based on the risks identified in the RI, an FS was completed in March 2002.  The FS established RAOs 

which are media-specific goals based on the COC, exposure pathways, and receptors at the Site.  The 

RAOs also were established to ensure compliance with the ARARs included in the FS.  The FS identified 

seven remedial alternatives and evaluated each one based on its implementability, effectiveness, and 
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cost.  Each alternative was further evaluated based on the nine FS criteria grouped into threshold criteria, 

primary balancing criteria and modifying criteria.   

 

3.3 REMEDIAL ACTION 

 

In the February 2003 Proposed Plan for the RDA the Navy proposed alternative RDA-5; remove soil and 

sediment containing PCBs; dispose off-site; and construct a soil cover over the Site (U.S. Navy, 2003b).  

The Proposed Plan was available for public review and comment from February 24, 2003 through April 

10, 2003 and presented to the public on February 27, 2003.  The Navy considered all comments received 

and documented the selected remedy in the ROD. 

 

3.3.1 Remedy Selection 

 

The ROD for the RDA was signed by the Navy and EPA in December 2003, with MassDEP concurrence 

(U.S. Navy, 2003c).  The RAOs established during the FS (first three bullets) and modified in the 

Proposed Plan (fourth bullet) based on discussions with the EPA and MassDEP are: 

 

 Minimize erosion and deposition of waste materials into the adjacent wetlands; 

 Eliminate or minimize the potential for small mammals to be exposed to PCBs present in hydric soil in 

the adjacent wetlands; 

 If capping is being considered, comply with Massachusetts solid waste landfill closure and post-

closure requirements; and 

 Prevent human exposure to groundwater containing contaminant concentrations in excess of federal 

or more stringent state drinking water standards or posing potential risks to humans. 

 

The remedy selected to meet these RAOs included the following elements:  excavation and offsite 

disposal of PCB material; a permeable soil cap for disposed material; LTM; and institutional controls.  As 

stated in the ROD, the major components of the selected remedy included the following: 

 

 Conducting, as necessary, further data evaluation or collection to support the design of the soil cover 

(e.g., compaction and related testing);   

 Excavating PCB-impacted material from the adjacent wetland area, and disposing of the material in 

an offsite landfill; 
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 Conducting confirmatory PCB sampling and analysis within the excavated wetland area, as well as 

the immediately abutting upland soil, as part of the remedial action process prior to landfill capping; 

 Removing physical debris from the wetland area for either placement on the upland portion of the 

disposal area or for offsite disposal; 

 Restoring the wetland area that was disturbed during the removal of the PCB-impacted material and 

debris; 

 Clearing, grubbing, and grading the Site; 

 Constructing a soil cover on the Site in accordance with Massachusetts Solid Waste Landfill Closure 

requirements; 

 Constructing a fence around the Site and posting warning signs (note: this component was optional, 

to be implemented if consistent with future site use plans); 

 Institutional controls to achieve the land use control performance objectives; 

 Conducting long-term monitoring and site maintenance; and 

 Conducting a review of the Site every 5 years. 

 

In 2010, the Navy finalized an ESD that provided administrative changes to the ARARs and To Be 

Considered (TBC) provisions of the ROD (U.S. Navy, 2010b).  Additionally, the ESD altered the 2003 

ROD with the implementation of a Monitored Natural Attenuation (MNA) remedy for groundwater.  As a 

result, an interim LUC boundary was established in a 2010 amendment to the 2009 LUCIP for RDA.  

 

Additional changes to the ROD were made in a 2012 ESD to allow for the construction of the Bill 

Delahunt Parkway (U.S. Navy, 2012).  These changes included: 

 

 Removal, replacement, and realignment of certain Engineering Controls (post and rail fence); 

 Removal and replacement of certain monitoring wells and stations; and 

 Alteration of the low permeability soil cover’s perimeter drainage swale. 

 

The adjustments presented in the 2010 and 2012 ESDs to the ROD did not fundamentally alter the 

overall Remedial Action for the RDA with respect to scope, performance, or cost. 
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3.3.2 Remedy Implementation 

 

The components of the remedy as implemented are documented in the Final Remedial Action Completion 

Report for Rubble Disposal Area at Naval Air Station South Weymouth completed by Tetra Tech EC, Inc. 

(2007) and summarized below (Tetra Tech EC, 2007b).  The report provides a comprehensive list of 

modifications to the original remedial design and a detailed explanation of the construction process.   

 

Tetra Tech EC mobilized to the RDA in April 2004.  Site preparation activities included utility mark out, 

identification of state-listed species of special concern, turtle survey, site survey, clearing and grubbing, 

removal of approach lights and other structures, construction of a truck tire cleaning pad and construction 

entrance, road improvements, erosion control installation, monitoring well abandonment and 

modifications, and implementation of site security measures (Tetra Tech EC, 2007b). 

 

Landfill Cap Construction 

 

A 4-acre landfill cap was constructed over the RDA.  The cover system for the majority of the landfill was 

constructed by Tetra Tech EC from May to October 20041.  According to the Final Remedial Action 

Completion Report (Tetra Tech EC, 2007b), this soil cover included the following components, listed in 

ascending order: 

 

 In-situ material 

 Common borrow layer 

 6-inch gas management layer 

 16-ounce non-woven geotextile (animal intrusion layer) 

 18-inch select fill layer 

 Hydroseeding 

 Erosion control blanket 

 Slope protection riprap 

 

Eight gas vents and seven gas probes were installed over the surface of the landfill and outside the 

landfill cap, respectively.  Locked gates and concrete pads were installed around each gas vent.  Of the 

nine existing monitoring wells, six were abandoned and two were modified.  The casings for RDA-MW50D 

and -50D2 were extended (Tetra Tech EC, 2007b).   

 

                                                 
1 The landfill cap over the PCB excavation area was constructed in November and December of 2005 (see 
discussion below). 
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Stormwater Drainage Systems 

 

A northern drainage swale was constructed between the existing access road to the north and the edge 

of the landfill cap.  A series of gabion baskets were installed outside the cap limits at the southern portion 

of the landfill for slope stabilization.  In addition, a stormwater swale along the west-southwest boundary 

of the landfill and slope protection rip rap were installed along the boundary of the wetland (eastern) side 

of the cap.   

 

Turtle Bridges 

 

Turtle surveys were conducted prior to the commencement of site activities and periodically throughout 

the construction period.  Nine soil turtle bridge crossings were constructed to provide access between the 

upland and wetland portions of their habitat.  In addition, a layer of ¾-inch crushed stone was placed over 

the perimeter riprap to assist turtle crossings (Tetra Tech EC, 2007b). 

 

PCB Area Excavation Activities 

 

The landfill cap construction and PCB removal activities occurred concurrently.  A PCB hotspot was 

located at the toe of the slope on the northwestern edge of the RDA.  Excavation of the PCB hotspots 

occurred in June and August 2004.  Further excavation of upland and wetland soils was conducted in 

November 2005 based on further delineation of the extent to PCB contamination.  Approximately 

230 tons of upland and hydric soils were removed during the three PCB excavations (Tetra Tech EC, 

2007b). 

 

Due to the PCB excavation activities, approximately 5,500 square feet were not capped during the initial 

mobilization.  The area was later capped in November and December 2005.  Clay material similar to that 

used for the rest of the landfill was not available when the PCB area was being capped, so a geosynthetic 

liner was used instead of a low permeable select fill layer.  The PCB area cap consisted of a 6-inch 

crushed gravel gas management layer, a geosynthetic liner, a 3-inch crushed gravel drainage layer, 

geotextile, 15 inches of compacted common fill, and a 6-inch layer of topsoil (Tetra Tech EC, 2007b). 

 

Northern Peninsula Petroleum Impacted Area 

 

During landfill construction activities, a “petroleum-like” odor was detected in the toe of the slope south of 

the Northern Peninsula (Tetra Tech EC, 2007b).  The source of the odor was an asphalt-like petroleum 

material.  Ambient air monitoring with a photoionization detector did not record readings over 10 ppm.  

Test pit excavations were completed in the area to delineate the extent of the asphalt material.  The 
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occurrence of the material was limited to this specific area; therefore, a decision was made to excavate 

the exposed petroleum-like material to the water table and incorporate the material into the landfill.   

 

Wetland Restoration Activities 

 

Wetland restoration activities were conducted in September and October 2004.  A total of 0.60 acres of 

palustrine scrub shrub and forested wetlands were temporarily or permanently impacted by the remedial 

activities.  Following construction, 0.22 acres of wetland were restored and an additional 0.50 acres of 

emergent wetland were created.  Overall, there was a net gain in wetlands at the RDA.  Restoration and 

creation of wetlands required grading, topsoil formulation, herbaceous cover establishment, and 

monitoring (Tetra Tech EC, 2007b).   

 

Institutional Controls 

 

The ROD required implementation of institutional controls to achieve the following LUC performance 

objectives: 

 

 Prevent human exposure to groundwater containing contaminant concentrations in excess of federal 

or more stringent drinking water standards or posing potential risks to humans; and 

 Prohibit activities or uses of the Site that would disturb or otherwise interfere with the integrity or 

function of the permeable soil cap.  These prohibited activities include construction on, excavation of, 

or breaching of the permeable soil cap. 

 

The purpose of these institutional controls is to control or restrict certain kinds of property uses to prevent 

potential exposure to hazardous substances.  A LUCIP for the Site has been implemented (Tetra Tech 

NUS, 2009c).  Institutional controls established to prevent human exposure to groundwater containing 

contaminant concentrations in excess of the federal or state drinking water standards will remain in place 

until the groundwater remedial goals are met outside of the landfill boundary, as determined by the LTM.  

With the implementation of a MNA remedy for groundwater, an interim LUC boundary was established in 

a 2010 amendment to the LUCIP (U.S. Navy, 2010b).  Annual compliance inspections are conducted at 

the RDA in accordance with the ROD and the LUCIP to confirm the LUCs are in place and the LUC 

objectives are being met.   
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3.3.3 Operations and Maintenance 

 

Landfill inspections were conducted quarterly for the first 2 years and then semi-annually for each 

subsequent year in accordance with the Final LTMP for Rubble Disposal Area, Operable Units 2 and 9 at 

Former Naval Air Station South Weymouth (Tetra Tech EC, 2008a).   

 

The primary activities associated with O&M of the landfill include: 

 

 Monitoring and inspection of the landfill cap quarterly for the first 2 years of the post-closure care 

period and semiannually thereafter (early spring and late fall); 

 Visual inspection of the landfill cap with regard to vegetative cover, settlement, erosion, evidence of 

burrowing animals, and need for corrective action;   

 Inspection of the access road, security fence, gate, and signage;   

 Visual inspection of the eastern margin of the landfill to monitor the areas of leachate breakout, oil 

seepage, and iron-staining flocculent;   

 Inspection and maintenance of the stormwater drainage system for erosion, vegetative growth, 

ponding, and obstructions;   

 Inspection of the condition of the gas vents, gas probes, monitoring wells, piezometers, and stream 

gages; and 

 Monitoring for settlement of the landfill cap once per year during the 30-year post-closure period as 

required by MassDEP landfill closure regulations (Tetra Tech EC, 2008a).   

 

O&M, or post-closure care, at RDA must be performed for approximately 30 years after the landfill closure 

in accordance with the ROD and Massachusetts regulation, 310 CMR 19.000.   

 

3.3.4 Long-Term Monitoring 

 

LTM activities commenced at the RDA during February 2007.  LTM activities are described in the Final 

QAPP for LTM and the Final QAPP Addendum 1 completed by Tetra Tech NUS on March 2007 and 

August 2008, respectively (Tetra Tech NUS, 2007a; 2008b).  Consistent with the LTMP, the 2008 Annual 

Report included recommendations for modifications to the LTM program based on two years of quarterly 

data; modifications to the LTM program were summarized in a letter, Revisions to Long-Term Monitoring 

Program RDA, dated July 22, 2009 (Tetra Tech NUS, 2009b).  The 2010 Annual Report included 
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additional recommendations for modifications to the LTM program; additional modifications were 

summarized in a letter, Revision to Long-Term Monitoring Program QAPP RDA, dated March 1, 2011 

(Tetra Tech NUS, 2011b).  The most recent revisions to the LTM program were outlined in Table 5 of the 

2013 PCMEMP (U.S. Navy, 2013).  Revisions to the LTM program included reductions in frequency of 

sample collection, sample locations, and analytical parameters.  The LTM locations are summarized in 

Table 3-2 and illustrated on Figure 3-1.  The components of the current RDA LTM program include: 

 

 Annual groundwater and surface water monitoring for herbicides and pesticides, and monitoring for 

PCBs every three years. 

 Sediment monitoring (prior to each 5-year review).   

 Landfill gas monitoring (semi-annual). 

 Water level measurements (semi-annual).   

 One small mammal tissue sampling event (completed). 

 Settlement monitoring (prior to each 5-year review). 

 

The groundwater monitoring network has changed since the LTMP commenced in 2007.  Upgradient 

wells RDA-MW05 and RDA-TT01 could not be purged to stabilization during 2007 and 2008 sampling 

events and, therefore, were replaced in 2009 with an existing upgradient well (MW01-064) and a newly 

installed well (RDA-TT08); RDA-MW05 remains in the LTM network for water level measurements only.  

RDA-TT01 was destroyed during parkway construction activities in 2011.  Two new wetland piezometers 

(RDA-PZ08 and RDA-PZ09) were installed in 2011 to monitor groundwater/surface water exchanges.  

Due to recommendations made in the 2008 and 2010 Annual Reports and the 2013 PCMEMP, 

groundwater monitoring is now completed annually (spring).  In 2013, the groundwater monitoring 

network included 11 groundwater monitoring wells, 11 piezometers, and 8 staff gauges (6 in the wetland 

and 2 in Old Swamp River).  

 

Nine piezometers (RDA-PZ01 through RDA-PZ09) have been installed outside the wooden railing along 

the eastern boundary of the wetland.  One stream gage was installed at each piezometer location, with 

the exception of RDA-PZ05.  RDA-PZ01 was installed at the north end of the landfill.  Two stream 

piezometers and staff gauges are located off site, in Old Swamp River, upstream and downstream of the 

landfill (Tetra Tech NUS, 2007b).  The stream piezometers were installed to assess the interchange 

between surface water and groundwater and the stream staff gauges were installed to monitor for 

potential flooding.   
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Surface water and sediment samples were collected on a quarterly basis for the first two years of the LTM 

program.  Based on revisions to the LTM program surface water sampling is now conducted on an annual 

basis (spring event) and sediment sampling is completed prior to each five-year review (spring event).  

Three collocated surface water and sediment sample locations (RDA-SW01/SD01 through –SW03/SD03) 

are located along the eastern boundary of the landfill in the adjacent wetland.  Two additional surface 

water sample locations (RDA-SWU and –SWD) and associated piezometers (RDA-SPZ101 and –

SPZ102) and stream gauges (RDA-G101 and -G102) are located in Old Swamp River in upgradient and 

downgradient locations.   

 

Landfill gas monitoring was initiated in March 2007 at eight gas vents (GV-01 through -08) and seven gas 

probes (GP-01 through -07) in order to assess whether gas is migrating beyond the boundaries of the 

landfill.  Readings are taken for total VOC concentrations, percent LEL/methane, percent oxygen, 

hydrogen sulfide [in ppm] and percent carbon dioxide.  Based on revisions to the LTM program, landfill 

gas monitoring is completed on a semi-annual basis (spring and fall).  

 

Small mammal tissue sampling was completed in September 2008 and the results evaluated in the first 

five year review.  Based on the results, no additional small mammal tissue monitoring was necessary. 

 

A total of eight quarterly monitoring rounds were completed during the first two years of the LTM and 

results were evaluated in the first five-year review.  After the first two years, monitoring was completed on 

a semi-annual basis; a total of ten semi-annual monitoring rounds were completed between March 2009 

and September 2013.  This second five-year review evaluates data from the last five years and ten LTM 

events as summarized in the table below.    

 

Monitoring Year Date of Monitoring Monitoring Activities 

Year 3 

March 2009 Groundwater, surface water, sediment, landfill 
gas monitoring. 

September 2009 Groundwater, surface water, landfill gas 
monitoring. 

Year 4 

March 2010 Groundwater, surface water, sediment, landfill 
gas monitoring. 

September 2010 Groundwater, surface water, landfill gas 
monitoring. 

Year 5 

March 2011 Groundwater, surface water, sediment, landfill 
gas monitoring. 

September 2011 Groundwater, surface water, landfill gas 
monitoring. 

Year 6 

May 2012 Groundwater, surface water, sediment, landfill 
gas monitoring. 

September 2012 Groundwater, surface water, landfill gas 
monitoring. 

Year 7 
March 2013 Groundwater, surface water, sediment, landfill 

gas monitoring. 
September 2013 Landfill gas monitoring. 
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3.3.5 Facility Inspections and LUC Compliance Inspections 

 

The O&M (facility) inspections have generally been performed coincident with the LTM sampling events.  

Each facility inspection includes the following key components: landfill cap; stormwater drainage system; 

gas vents and probes; access road; perimeter fence, gate and signage; vegetation; groundwater 

monitoring system; and surface water monitoring system.  Annual settlement surveys have also been 

conducted at RDA consistent with the LTMP as revised.  

 

Annual LUC compliance inspections are conducted each September in accordance with the ROD and the 

LUCIP to verify that LUCs remain in place and LUC objectives are being met (Tetra Tech, 2009c).  

 

3.3.6 Wetland Inspections 

 

Wetland inspections were conducted annually (spring and fall) from November 2007 through September 

2010; a total of seven wetland inspections have been conducted.   

 

The vegetative component included an assessment of ten 1-meter square plots and one 200-foot transect 

at established permanent locations in the restored and created wetlands as well as a reference plot and 

transect.  Data recorded at each sample location included plant count by species, indicator status, total 

percent cover, and percent species cover.  As part of the herbaceous sampling effort, special attention 

was paid to the occurrence of invasive species.  In addition, soils were examined for the development of 

hydric soil characteristics.  The wetland restoration portion of the LTMP included performance standards 

to determine that the restored and created wetlands were successfully established. 

   

Wetland functions and values were assessed at the end of the fifth growing season using the United 

States Army Corps of Engineers (USACE) New England District Highway Methodology (1995) and 

Wetland Habitat Indicators for Non Game Species (Whitlock, et. al., 1994).  Restored and created 

wetlands were evaluated separately.   

 

3.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

 

This is the second five-year review for former NAS South Weymouth.  The triggering date for the first five-

year review was the start date (July 13, 2004) for the RDA remedial action.  No non-compliance issues 

were identified during the first five-year review for the remedial action at the RDA.  The first five-year 

review found that the selected remedy at the RDA remained protective of human health and the 

environment and was functioning as designed. 
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Recommendations of the first five-year review are summarized as follows: 

 

Previous Recommendation 
Projected 

Completion Date 
Current Status 

Replace background monitoring 
wells RDA-TT01 and RDA-MW05. 

Spring 2009 RDA-TT01 and RDA-MW05 were replaced in 
November 2009 with an existing well (MW01-
064) and a new well (RDA-TT08).  

Continue to monitor concentration 
trends in groundwater and surface 
water. 

By second five-year 
review 

Groundwater and surface water have been 
monitored on a semi-annual basis since the 
first five-year review. 

Perform landfill gas sampling and 
compare TO15 analytical results to 
MassDEP threshold effects 
exposure limits. Further investigate 
the source of methane. 

Spring 2009 Soil gas samples were collected in March 
2009. A supplemental landfill gas 
investigation was conducted from June 2010 
to September 2010, and a corrective action 
to mitigate buildup of methane was 
implemented in 2013. 

Repair tire ruts, southern 
benchmark, and mow the cap. 
Conduct landfill settlement survey. 

Spring 2009 
 
 

Multiple landfill repairs and maintenance 
activities were conducted in June 2009. A 
settlement survey was conducted in March 
2009. 

Research control of purple 
loosestrife using beetles. Use 
glyphosate on common reed and 
remove crown and stem of glossy 
buckthorn. 

2009 
 

Galerucella, or purple loosestrife beetles, 
were observed feeding on purple loosestrife 
since fall 2008 as documented in the 2009 
Fall Wetland Inspection report. Manual 
removal of glossy buckthorn within the 
restored wetland was conducted in Sept/Oct 
2009 and common reed treated with 
glyphosate in 2009 and 2010. 

Implement LUCIP As soon as 
possible upon 
regulatory 
concurrence. 

The LUCIP was completed in October 2009.  

Prepare ESD Fall 2009 ESD was completed in 2010 to implement 
GW remedy of MNA and establish interim 
LUC boundary. 

Expand Point of Compliance 
(POC) to include downgradient 
monitoring well network. 

Fall 2009 An Addendum to the LUCIP was completed 
in September 2010, revising the IC boundary 
to include the monitoring network 
downgradient of RDA. 

 

3.5 FIVE-YEAR REVIEW PROCESS 

 

This section provides a summary of the second five-year review process and the actions taken to 

complete the review.   
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3.5.1 Administrative Components 

 

The Navy (NAVFAC, BRAC PMO East), is the lead agency for this five-year review.  The NAS South 

Weymouth points of contacts are David Barney, BRAC Environmental Coordinator, and Brian Helland, 

Remedial Project Manager.  The regulatory agencies that are part of the review team include the EPA 

and MassDEP.   

 

3.5.2 Community Notification and Involvement 

 

The Navy published a legal notice containing a description of the second five-year review process and a 

request for public participation in three local newspapers as noted in Section 1.3.  The second five-year 

review process was also presented to the public at the NAS South Weymouth RAB public meeting on 

September 12, 2013.  Interview questionnaires were distributed to town officials and members of the 

public on the RAB mailing list.  A discussion of the interviews conducted as well as a summary of 

responses and/or comments to interview questions is presented below in Section 3.5.6.  

 

3.5.3 Document Review 

 

The second five-year review consisted of a review of relevant RDA documents including decision 

documents, O&M plans, remedial action reports, long-term monitoring work plans, and long-term 

monitoring reports (see Appendix A).   

 

3.5.4 Data Review 

 

The selected remedy for RDA is in place and a long-term monitoring program is ongoing.  A review was 

completed of data from the semi-annual events from 2009 through September 2013; data from the RDA 

quarterly monitoring events in 2007 and 2008 were evaluated in the first five-year review.  The review 

also included the facility inspections performed in 2009 through Fall 2013, and the 2009 and 2010 

wetland inspections.  A summary of relevant data regarding the components of the RDA remedy is 

presented below.   

 

Long-Term Monitoring Results 

 

The LTM activities at the RDA have been performed as described in Section 3.3.4.  Analytical results for 

monitoring data collected in 2009, 2010, 2011, 2012, and 2013 are included in the annual monitoring 

reports (Tetra Tech, 2010; 2011c; 2012c and Watermark, 2013b; 2014b).  A summary of analytical results 

for COCs in groundwater collected from March 2007 through March 2013 is presented in Table 3-3.  A 
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summary of analytical results for surface water and sediment is included in Appendix F. Sample locations 

are illustrated on Figure 3-1.  The monitoring results for this five-year review period are discussed below 

by media and analyte group. 

 

Groundwater Monitoring Results 

 

Groundwater sampling has been conducted to determine whether contaminant concentrations exceed 

RGs and federal and state drinking water criteria; determine whether contaminants are migrating off-site 

at unacceptable levels; determine whether the groundwater remedy (MNA) is working; and identify when 

groundwater conditions at the RDA no longer present a risk to human health or the environment.  

Groundwater monitoring results are compared to the Site RGs for benzo(a)pyrene, arsenic, and 

manganese as specified in the ROD.  Groundwater analytical data are also compared to the lower of the 

RGs, EPA MCL, and MMCLs for groundwater (U.S. Navy, 2003c; EPA, 2009; MassDEP, 2011) and Base 

background values, where applicable.  A summary of groundwater analytical results for COCs detected in 

groundwater from December 2007 through March 2013 is presented in Table 3-3.   

 

Chemicals of Concern Exceeding Remedial Goals 

Manganese is the only COC detected in groundwater to exceed its ROD-specified RG since 2010.  In 

2011, manganese concentrations exceeded the RG at all groundwater monitoring locations.  In 2009, 

2010, and 2012, manganese concentrations in groundwater exceeded the RG in all monitoring wells 

except downgradient well TT06.  In 2013, manganese concentrations in groundwater exceeded the RG in 

all monitoring wells except TT06 and MW01-064.  The majority of manganese concentrations detected 

since the start of LTM sampling in 2007 have consistently exceeded the RG.  

 

Arsenic concentrations have not been detected above the ROD-specified RG since the September 2010 

LTM event in which the concentration of one sample collected at TT07 exceeded the arsenic RG.  Prior to 

the September 2010 LTM event, arsenic concentrations had not exceeded the RG since the December 

2007 LTM event.  

 

Benzo(a)pyrene concentrations have not been detected above the ROD-specified RG since the initial 

LTM event at RDA in March 2007.  In March 2007, benzo(a)pyrene was detected above the RG at one 

groundwater monitoring location (TT07).  

 

Other Chemicals Detected 

Other compounds for which there are no ROD-specified RGs were detected in groundwater but none of 

the concentrations exceeded maximum contaminant levels (MCLs) or MassDEP maximum contaminant 

levels (MMCLs), where established.  
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A total of seven VOCs have been detected in groundwater samples collected at RDA within the last five 

years (acetone, benzene, Benzene, Toluene, Ethylbenzene, Xylenes [BTEX], chlorobenzene, 

cyclohexane, isopropylbenzene, and methyl cyclohexane).  Benzene and chlorobenzene are the only 

VOC compounds with associated MCL/MMCLs; the associated MCL/MMCLs for benzene and 

chlorobenzene were not exceeded. 

 

VPH concentrations have been detected at all monitoring well locations in the last five years.  However, 

only one Volatile petroleum hydrocarbon (VPH) concentration (C5-C8 aliphatics) has exceeded the MMCL 

at one location (TT05); in March 2010, a C5-C8 aliphatics concentration exceeded the MMCL at TT05.  

 

Extractable petroleum hydrocarbon (EPH) concentrations (C19-C36 aliphatics and C9-C18 aliphatics) were 

detected at RDA in 2010; concentrations of C19-C36 aliphatics and C9-C18 aliphatics did not exceed the 

associated MMCLs. EPH concentrations were not detected at RDA in 2009, 2011, 2012, or 2013.  

 

Consistent with the approved changes to the LTM program (revised in July 2009), groundwater samples 

are now analyzed for PAHs, not SVOCs.  Very low concentrations of PAHs have been detected in 

groundwater at RDA within the last five years.  The greatest number of PAHs reported (eight) was 

collected from TT02 in September 2011.  There are no ROD-specified RGs, MCLs, or MMCLs for any of 

the detected PAH compounds.  Benzo(a)pyrene, a compound with a ROD-specified RG, has not been 

detected in groundwater since September 2009 and has not exceeded the RG since March 2007. 

 

Total metals were detected throughout the monitoring well network in both overburden and bedrock wells, 

and in both upgradient and downgradient locations of the landfill area within the last five years.  A total of 

eight metals (barium, calcium, cobalt, iron, magnesium, manganese, potassium, and sodium) were 

detected in groundwater at concentrations greater than Base background levels, where established.  

However, total metals concentrations did not exceed the MCLs, MMCLs, or RGs, other than manganese.  

The greatest number of detected metals and/or maximum detections have been reported in samples 

collected from upgradient well MW01-064, since its inclusion in the LTM in 2010. 

 

Miscellaneous Parameters 

Groundwater samples were also analyzed for miscellaneous parameters including alkalinity, COD, 

chloride, nitrate-N, sulfate, and TDS to monitor the physical and chemical properties of groundwater and 

assess whether subsurface conditions are conducive to biodegradation.  Results indicate mostly reducing 

conditions which supports an anaerobic environment at RDA.  
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Surface Water Monitoring Results 

 

There are no action levels or RGs for surface water specified in the ROD because no health or ecological 

risks were associated with chemicals detected in surface water collected during the RI.  However, the 

NRWQC are included in the ROD as relevant and appropriate criteria.  Surface water results are 

compared to NRWQC and Base background levels, when available (EPA, 2006; Stone and Webster, 

2002).  The NRWQC values are expressed in terms of dissolved metals concentrations in surface water.  

Therefore, the dissolved metals results are compared to the NRWQC, while the total metals results are 

compared to Base background values.  A summary of analytical results for surface water is included in 

Appendix F. 

 

Comparison of Detected Analytes to NRWQC and Base Background 

Metals are the most frequently detected contaminants in surface water at RDA.  The 2009 revisions to the 

LTM program included collection of filtered samples for metals analysis; however, during the 2012 and 

2013 LTM events surface water samples were inadvertently collected for total metals.  The last five years 

of either dissolved or total metals results are discussed below. 

 

Seven of the seventeen dissolved metals detected have associated NRWQC values, two of which 

exceeded their respective NRWQC value (aluminum and iron) between 2009 and 2011 when surface 

water samples were analyzed for dissolved metals.  Aluminum concentrations exceeded the NRWQC in 

2009 and 2010 with concentrations exceeding the NRWQC at three of the five surface water sample 

locations (SW01, SWU, and SWD).  Aluminum concentrations did not exceed the NRWQC in 2011.  Iron 

concentrations exceeded the NRWQC in 2009 through 2011 with concentrations exceeding the NRWQC 

at all five surface water sample locations (SW01, SW02, SW03, SWU, and SWD).  

 

Ten of the thirteen total metals detected have associated Base background levels, of which five were 

exceeded (aluminum, barium, calcium, iron, and zinc) in 2012 and 2013 when surface water samples 

were analyzed for total metals.  Aluminum exceeded the Base background level at three of the five 

surface water monitoring locations (SW02, SW03, and SWD) in the last two years.  Barium 

concentrations exceeded the Base background level at all surface water sampling locations (except 

SW02) in the last two years and calcium and iron concentrations exceeded the Base background level at 

three of the surface water monitoring locations (SW01, SW02, and SW03) within the last two years of 

LTM sampling.  Zinc was detected above the Base background level at SWU and SWD in 2012 but was 

detected exceeding the Base background level at all five surface water monitoring locations in 2013.  
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Other Detected Compounds 

Other compounds detected in surface water for which there are no established NRWQC criteria or 

applicable Base background levels include: VOCs, VPH, EPH, and some pesticides.  

 

Low concentrations of VOCs have been detected at all five surface water sample locations within the last 

five years.  However, in the last two years VOCs were detected at only three of the five surface water 

sample locations.  In 2012, two VOCs were detected in two surface water samples collected; the sample 

with the most VOCs detected was collected from SW03.  In 2013 only one VOC (acetone) was detected 

in one surface water sample collected (SW01). 

 

Low concentrations of VPH compounds were detected at all five surface water sample locations.  Surface 

water samples were not analyzed for VPH in 2009.  In 2010 there was a single detection of C5-C8 

aliphatics (SW03).  In 2011, C5-C8 and C9-C12 aliphatics were detected at SW03.  In 2012, C5-C8 and C9-

C12 aliphatics were detected at all five surface water sample locations and in 2013, C9-C12 aliphatics was 

also detected at all five surface water sample locations.  

 

EPH compounds have been detected in three surface water sample locations (SW01, SW03, and SWD).  

EPH compounds were not detected in surface water samples collected in 2009 and 2010.  In 2011, C11-

C22 aromatics were detected at SW01 and SW03 and C19-C36 aliphatics were detected at SW01 and 

SWD.  In 2012, C11-C22 aromatics were detected in one surface water sample SWD.  However, EPH 

compounds were not detected in 2013.  

 

Low concentrations of PAHs have been detected at one or more surface water sample locations at RDA 

within the last five years.  Acenapthene, fluorene, and benzo(a)anthracene were the most frequently 

detected PAHs in surface water samples collected between 2009 and 2012; PAHs were not detected in 

surface water samples collected in 2013. 

 

Low concentrations of pesticides have been detected infrequently in surface water at RDA.  In 2010, a 

single low detection of one pesticide (dieldrin) was reported in the sample collected from SW03 during the 

March 2010 LTM event.  In 2011, low concentrations of 4,4’-DDD, 4,4’-DDE and gamma-BHC (lindane) 

were detected in one or more surface water samples collected from all of the sample locations.  The 

maximum pesticide concentration in 2011 was detected at SW01.  Pesticides were not detected in 

surface water samples collected in 2009, 2012, or 2013. 

 

Miscellaneous Parameters 

Surface water samples were also analyzed for miscellaneous parameters including alkalinity, COD, 

chloride, nitrate-N, sulfate, and TDS to monitor the physical and chemical properties of surface water in 
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the wetland abutting RDA and Old Swamp River.  Results indicate mostly reducing conditions at SW01, 

SW02, and SW03, which supports an anaerobic environment at RDA.  As noted with groundwater 

analytical results, elevated manganese concentrations in surface water may indicate reducing conditions 

generated beneath the landfill cap and/or due to the natural condition of the wetland located 

downgradient of the landfill. 

 

Sediment Monitoring Results 

 

There are no action levels or RGs specified in the ROD for sediment.  The following summarizes the 

compounds exceeding the Base background levels, were available.  Base background levels for sediment 

were identified in the QAPP (Tetra Tech, 2007a).  A summary of analytical results for sediment is included 

in Appendix F.   

 

Low concentrations of VOCs, specifically acetone and 2-butanone, have been detected in one or more 

samples within the last five years.  VOC concentrations detected at SD01 and SD02 have exceeded the 

Base background levels in 2009 through 2011 but were detected below the Base background levels in 

2012 and 2013.   

 

VPH compounds have not been detected in sediment since 2008. 

 

EPH compounds have been detected in sediment at RDA during the past 5 years.  Concentrations of C11-

C22 aromatics and C19-C36 aliphatics have been detected sporadically.  

 

Only one PAH (fluorene) was detected above the Base background level at one location (SD01) in 2013.  

PAH compounds had not exceeded the Base background levels since 2009. 

 

PCBs have only been detected twice in sediment during this five-year review period.  Concentrations of 

Aroclor-1260 were detected at SD01 and SD02 in March 2009.  Concentrations of Aroclor-1260 detected 

did not exceed the Base background levels. 

 

Metals are the most frequently detected contaminants in sediment at RDA.  Metals have been detected at 

every sediment location during the last five years.  Concentrations of 12 metals exceeded their Base 

background levels at multiple sediment sample locations (aluminum, arsenic, beryllium, cadmium, 

chromium, iron, magnesium, manganese, potassium, selenium, silver, and vanadium).  In the March 2013 

LTM event, metals were detected at 3 of 4 sediment sample locations but magnesium was the only 

compound to exceed the Base background level.  
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Landfill Gas Monitoring Results 

 

Combustible gases all have a LEL and an UEL.  The LEL and the UEL are measures of the percent of 

gas in the air by volume.  At concentrations below the LEL and above the UEL, a gas is not considered 

explosive.  An explosion hazard may be present if a gas level is measured between the LEL and the UEL, 

oxygen is present, and an ignition source is available.  The explosive limits of methane are 5 percent to 

15 percent by volume in air under normal atmospheric conditions.  Five percent methane is approximately 

equivalent to 100 percent LEL.  

 

Landfill gas monitoring results indicate there are several potential methane-enriched areas at the RDA, as 

illustrated on Table 3-4.  Measurements taken at gas probes GP-01 and GP-02, near the northern 

perimeter of the Site boundary, consistently show methane concentrations exceeding 25 percent.  These 

concentrations are above the UEL.  The majority of oxygen levels at GP-01 and GP-02 were low.  At gas 

vent GV-06, near the apex of the landfill, methane ranged from 6.1 to 20.1 percent in 2009 through 2011 

but dropped to 0 percent in 2012 and 2013; the LEL at GV-06 was greater than 100 percent in 6 of the 9 

LTM events in the last five years.  Elevated methane concentrations were also observed at GP-04 and 

GP-06 located along the west perimeter of the Site, with methane concentrations ranging from 0 to 16.4 

percent at GP-04 and 0 to 34.1 percent at GP-06.  Monitoring results indicate that little to no methane 

was detected in gas vents GV-01, GV-02, GV-03, GV-04, GV-05, GV-07 and GV-08, and in gas probes 

GP-03, GP-05, and GP-07.  

 

Note: Landfill gas monitoring was completed by Tetra Tech from 2007 through 2011.  In 2012, Watermark 

began conducting the landfill gas monitoring at RDA and is the current contractor performing LTM at the 

Site.  Based on varying results between landfill gas monitoring conducted by the two contractors and on 

comments received on the 2012 Annual RDA Report, Tetra Tech met with Watermark in December 2013 

to demonstrate how they had been conducting landfill gas monitoring at RDA.  Beginning with the Spring 

2013 LTM event, Watermark has been conducting landfill gas monitoring using a similar procedure to 

Tetra Tech’s landfill gas monitoring program.  

 

A supplemental landfill gas investigation was conducted from June to September 2010 to delineate the 

lateral extent of the CH4-enriched area along the western and northern margins of the Site boundary, 

investigate the presence of organic material in the overburden at selected locations, and determine the 

origin and source of methane and VOCs.  Temporary gas probes and temporary vapor probes were 

installed; field measurements were collected; and soil borings were advanced during the field program.  

Eighteen soil gas samples and one sample of ambient air were collected for laboratory analysis.  

Samples were analyzed by several methods to evaluate VOC composition, fixed gases, and carbon and 

hydrogen isotopes of methane for soil gas characterization. 
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A report presenting the results of the supplemental landfill gas investigation was finalized in October 2011 

(Tetra Tech, 2011e).  Based on the conclusions of the report, the Navy, in consultation with EPA and 

MassDEP, developed and implemented a corrective action consistent with the MassDEP requirements in 

310 CMR 19.151.  The corrective action was implemented in October/November 2013 and included 

installing wick drains along the northern perimeter of the landfill in order to mitigate methane gas build up 

in the RDA.  

 

Groundwater and Surface Water Level Monitoring Results 

 

Groundwater level monitoring was conducted during all monitoring rounds in the last five years.  The 

monitoring documented that the general groundwater flow direction in overburden at the RDA is relatively 

consistent, toward the east-southeast.  Groundwater elevations from 2009 to 2013 have ranged from 

approximately 136 feet above mean sea level (msl) west of RDA (MW01-064) to approximately 116 feet 

above msl along the eastern boundary (TT06).  A comparison to groundwater elevations presented in the 

2001 Phase II RI Report indicates that groundwater elevations in the shallow aquifer remain fairly 

consistent across the Site.  It does not appear that the landfill cap has altered the pre-cap groundwater 

flow pattern at the Site.  

 

There are two bedrock wells located on the Site: RDA-MW50D2, screened entirely within bedrock; and -

MW50D, screened across the overburden/weathered rock interface.  Water level data from these wells 

were used for general comparison purposes to overburden water levels.  Based on groundwater 

elevations at this bedrock well cluster, a slight upward gradient from deeper bedrock (at MW50D2) to 

shallow bedrock (at MW50D) has been consistently calculated over the course of the LTM program to 

date. 

 

Vertical gradients between groundwater and surface water were evaluated at piezometer/surface water 

gauge locations.  At those locations where gradients between groundwater and surface water could be 

calculated, either upward gradients (groundwater discharging to surface water) or neutral gradients have 

been consistently observed.  At locations where neutral gradients were observed, little if any exchange is 

likely occurring between groundwater and surface water.  Vertical head differences could not be 

determined for either LTM event in 2012 due to dry surface water conditions.  In contrast to previous LTM 

events, the vertical head differences calculated for the most recent LTM event (September 2013) 

indicated mostly downward gradients with one upward gradient at SPZ102 (downstream location). 

 

In accordance with the LTM QAPP, water levels are monitored at all of the Site gauges when flood 

warnings are issued for Old Swamp River and/or immediately after a 25-year storm event.  During each 
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monitoring period precipitation data was collected and evaluated; however, monitoring for potential 

flooding and scouring of the landfill was not necessary.  Flood warnings were not posted for Old Swamp 

River between 2009 and 2013.  Specifics regarding surface water level monitoring can be viewed in the 

annual monitoring reports for 2009 through 2013.   

 

Facility Inspections and Annual LUC Compliance Inspections 

 

The landfill inspections conducted in 2009 through the fall of 2013 concluded that overall the landfill cap is 

in good condition and functioning according to the design, including the vegetative cover, storm water 

drainage system, gas vents and probes, and perimeter road, fence and signage.  The following 

observations were noted during the most recent (Fall 2013) inspection:  

 

 The landfill cap is in good condition with no animal burrowing noted;  

 Woody brush was noted throughout the perimeter drainage swale;  

 Concrete pads for GP01 and GP02 were tilted and GP03 could not be located;  

 Fencing is in good overall condition; and  

 Vegetation between 5 and 7 feet high.  

 

Based on the results of the Fall 2013 inspection, it was recommended that additional signs be added 

along the northern fence perimeter to supplement the entrance sign, the drainage swales be cleaned and 

the debris/vegetation removed, and the landfill be mowed in November 2013.  In summary, the landfill 

was observed to be in good condition with minimal issues.  

 

A settlement survey was also conducted in March 2013.  Survey measurements were collected from 

marked points on the surface of concrete pads at each gas vent and compared to previously collected 

data to determine if settlement is occurring.  The maximum measured settlement reported in 2013 was 

0.01 feet at GV07 and GV08.  The changes measured to date are significantly less than 6-inches, which 

is the maximum differential settlement allowed over any 100-linear-foot area of the landfill cap. 

 

Annual LUC inspections are conducted in accordance with the ROD and LUCIP (Tetra Tech NUS, 2009c) 

to verify that LUCs remain in place and LUC objectives are being met.  The 2013 Annual LUC compliance 

inspection was performed on September 23, 2013.  The checklist notes observations made during the 

inspection; noted earthwork occurring at the landfill to install gas mitigation system: confirms there is no 

drilling on the landfill; and confirms no new well permit applications and no new water supply wells have 

been installed within ¼ mile of the RDA.   
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Wetland Inspections (2009 through 2011) 

 

Post-restoration wetland inspections were conducted annually (spring and fall) from June 2009 through 

September 2010; a total of four wetland inspections have been conducted during this five-year review 

period.   

 

With the completion of the fall 2010 monitoring inspection, the post-restoration wetland conditions at the 

RDA met all of the performance standards outlined in the LTMP.  While no further inspections were 

conducted, a stem count in the created wetland was conducted in the spring of 2011 to verify that the 

planted material has become well established.  With the completion of the 2010 monitoring inspection and 

the spring 2011 stem count, the post-restoration wetland conditions at the RDA have met all of the 

performance standards outlined in the LTMP and no further monitoring or restorative measures are 

warranted.  

 

3.5.5 Five-Year Review Site Inspection 

 

A site inspection was conducted at the Site on October 31, 2013, by Tetra Tech personnel (see 

Appendix B).  The purpose of the inspection was to observe current conditions independent of the facility 

inspections to note the integrity of the cap, the condition of drainage structures, and the presence of 

fencing and signage to restrict access, as part of the overall assessment of the protectiveness of the 

remedy. 

 

The capped landfill was well vegetated; no areas of erosion or damage to the cap were noted.  The 

drainage path along the southern perimeter was overgrown with brush and vegetation.  Signs were 

observed at two locations along the perimeter of the landfill warning presence of a capped landfill.  

Monitoring wells and gas vents appeared to be in good condition and secured with locks.  Small areas of 

protruding geotextile fabric were observed in several areas.  The construction of the Bill Delahunt 

Parkway was completed at the time of the site inspection and was open to traffic. 

 

At the time of the inspection, wick drains were being installed along the northern perimeter of the landfill 

in order to mitigate methane gas build up in the RDA.  The construction was completed in December 

2013. 

 

3.5.6 Interviews 

 

Tetra Tech personnel conducted interviews with town officials and members of the public who showed 

interest in being interviewed about the second five-year review at Former NAS South Weymouth.  Details 
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of the interviews are discussed in Section 2.5.6 and interview records included in Appendix C.  There 

were no comments received specific to this site.  

 

3.6 TECHNICAL ASSESSMENT 

 

This section provides a technical assessment of the remedy implemented at the RDA, in the form of 

responses to the three questions outlined in the Comprehensive Five-Year Review Guidance (EPA, 

2001).  The assessment evaluated whether the remedy is functioning in accordance with the decision 

documents; whether RAOs have changed or been updated; and whether any other information exists that 

could affect the remedy’s protectiveness.  Action specific ARARs, including post-closure care O&M 

requirements, were identified during the remedial design process for the on-site landfill cap.   

 

3.6.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents? 
 

The review of documents, ARARs, risk assumptions, and the results of the site inspection indicates that 

the remedy is functioning as intended by the ROD, as modified by the ESD. 

 

Remedial Action Performance 

 

The on-site landfill cap is in good condition and is functioning as designed.  It is covered by grasses which 

were observed to be up to 3 feet tall in some areas.  The eight passive gas vents and seven gas probes 

appeared to be in good condition.  Signs are posted on the southwestern and northern landfill boundary 

warning of the presence of a closed landfill.  The drainage swale located along the north side of the 

landfill appeared in good condition, but contained low-lying vegetation and several bushes.   

 

As a result of the LTM for landfill gas, issues associated with the presence of methane in the landfill were 

identified, and a landfill gas study was completed in 2011.  Based on the results of the study, a corrective 

action was developed to install wick drains along the northern part of the RDA to mitigate buildup of 

methane in the landfill.  The action was implemented in late 2013 and will be documented in a Remedial 

Action Completion Report (RACR).  The effectiveness of the wick drains for decreasing methane 

concentrations will be evaluated in future LTM reports and in the third five-year review.   

 

The components of the remedy that have been completed (soil excavation, landfill soil cap, wetland 

restoration, fencing/signage) have met the RAOs.  Actions that are underway (LUCs and post-closure 

maintenance and monitoring) are operating as designed; trend analyses completed for groundwater 

COCs are discussed below.  Based on the completed and ongoing activities, the remedy is functioning as 

intended. 
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Trend Analysis for Chemicals of Concern and Other Detected Chemicals 

 

A trend analysis was performed for ROD-specified COCs in groundwater (benzo(a)pyrene, arsenic, and 

manganese).  While there are no ROD-specified RGs for VPH, EPH, chlorobenzene, and ferrous iron, 

trend graphs have also been prepared to monitor long-term trends of petroleum constituents and 

derivatives in groundwater and to evaluate the progress of MNA at the Site.  COCs from each monitoring 

round and each monitoring well are graphically presented in Exhibits 3-1 through 3-7.  Exhibit 3-8 shows 

methane percentages for each gas vent and gas probe at RDA.  Exhibits 3-1 through 3-7 show changes 

in concentrations at each monitoring well from each LTM event from March 2007 through June 2013; 

Exhibit 3-8 shows changes in methane percentages from March 2007 through September 2013.  For 

duplicate pairs the average result is presented.  Each exhibit is briefly discussed below. 

 

Benzo(a)pyrene - Exhibit 3-1 shows benzo(a)pyrene has been detected infrequently and only at two wells 

(TT07 and MW50D2).  Benzo(a)pyrene has not been detected in groundwater since September 2009 and 

the RG has not been exceeded since March 2007.  Overall, the data set for benzo(a)pyrene shows a 

decreasing trend between March 2007 and June 2013. 

 

Chlorobenzene - Exhibit 3-2 shows chlorobenzene has been consistently detected at low concentrations 

(below the MCL) at two monitoring well locations (TT04 and TT05).  Monitoring well locations TT04 and 

TT05 are located downgradient of the landfill cap.  Overall, detections of chlorobenzene have shown a 

decreasing trend at TT04 and an increasing trend at TT05.  Chlorobenzene has not been detected at 

other groundwater monitoring locations. 

 

EPH - Exhibit 3-3 shows EPH C11-C22 aliphatics concentrations and trends for each well in the RDA LTM 

network.  C11-C22 aliphatics have only been detected at one monitoring well location (TT06).  The 

concentrations of C11-C22 aliphatics detected at TT06 during the September 2007 and the September 

2008 LTM events did not exceeded the MMCL. 

 

VPH - Exhibit 3-4 shows VPH C5-C8 aliphatics concentrations and trends from each monitoring well 

location in the RDA LTM network.  C5-C8 aliphatics concentrations have been detected in 8 of the 

12 monitoring well locations since the start of the LTM program at RDA.  However, C5-C8 aliphatics 

concentrations have exceeded the MMCL at only one location, TT05, and not since the March 2010 LTM 

event.  TT05 is located downgradient of the landfill cap.  Overall, the data set for C5-C8 aliphatics at TT05 

has shown a slight increasing but stable trend with all but two detections below the MMCL. 

 

Arsenic - Exhibit 3-5 shows arsenic concentrations have been detected at each of the monitoring wells 

included in the RDA LTM network.  Arsenic concentrations exceeded the RG in 6 of the 12 groundwater 
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monitoring locations (TT02, TT03, TT05, TT07, MW50D, and MW50D2) in 2007.  Since then however, 

arsenic concentrations have only exceeded the RG once, in September 2010 at one location (TT07).  

Overall, the data set for arsenic shows decreasing or stable trends at all locations except for TT04.  There 

is a slight increasing trend at downgradient well TT04 but none of the concentrations at this location have 

exceeded the RG.  Additional data are required to make definitive statements regarding trends at MW01-

064 and TT08 since groundwater sampling was initiated at these two wells in March 2010.  

 

Manganese - Exhibit 3-6 shows manganese concentrations and trends for each well in the LTM network.  

Manganese has consistently been detected in groundwater samples at RDA with most concentrations 

exceeding the RG.  The maximum concentrations of manganese have consistently been detected at the 

downgradient well TT04 while minimum concentrations have consistently been detected in the upgradient 

well TT06.  Based on the graphs, upward trends in manganese concentrations are observed in the 

downgradient well TT02 while concentrations remain stable at TT03, TT05, TT06, and MW50D.  A 

downward trend is also observed at TT07 (centrally located within the landfill) and downgradient wells 

TT04 and MW50D2.  Additional data are required for TT08 and MW01-064 to determine definitive trends 

since these two wells have only been included in the LTM network since March 2010. 

 

Ferrous Iron - Exhibit 3-7 shows ferrous iron concentrations and trends for each well in the RDA LTM 

network.  Concentrations reported in 2012 and 2013 are lower than previous years and appear to be 

indicative of a decreasing trend.  However, additional data are required to determine if this short-term 

decrease in ferrous iron concentrations is indicative of an overall downward trend or a result of the use of 

different field procedures for ferrous iron analyses implemented since 2012.  

 

Landfill Gas - Exhibit 3-8 shows methane percentages for each gas vent and gas probe at RDA.  The 

highest methane percentages within the landfill boundary have been measured at GV-06, near the apex 

of the landfill.  There does not appear to be any definitive trend for percent methane at GV-06 except for 

lower percentages during the spring semi-annual events.  Little to no methane has been detected at the 

other gas vents located within the landfill.  

 

Outside the landfill, elevated methane levels (greater than 1.25 percent) have been measured at all gas 

probes, except GP-03.  The highest methane levels have been detected at GP-01, GP-02, and GP-06 

along the northern and western perimeter of the landfill.  Methane percentages have decreased at GP-05, 

located near the entrance gate to the landfill, since 2008.  Little to no methane has been detected at GP-

07 except during the March 2011 monitoring event when concentrations were elevated at 20.7 percent.  

Landfill gas monitoring will continue to determine if the installation of the wick drains helps to mitigate 

methane gas along the northern and western perimeter of the landfill. 
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O&M/LTM Costs 

 

The ROD estimated the O&M and LTM costs based on a 30-year groundwater monitoring program.  The 

actual costs after 2 years were higher due to the addition of surface water and sediment monitoring which 

were not included in the ROD estimate.  These additional costs cover the field effort (labor and 

equipment) and laboratory analyses required for these additional monitoring components.  The estimated 

costs of the program described in the LTMP and QAPP approximate the actual costs to date for 

conducting O&M and LTM activities.   

 

The O&M and LTM activities for the landfill continue to be implemented as required.   

 

Opportunities for Optimization   

 

The primary opportunity for optimization is the reduction in analytical costs associated with long term 

monitoring by eliminating certain parameters and reducing sample locations and sampling frequency.   

 

As noted in Section 3.3.4, the most recent revisions to the LTM program were outlined in Table 5 of the 

2013 PCMEMP (U.S. Navy, 2013).  The monitoring program changes are summarized below.  

 

 Groundwater: reduced sampling frequency for herbicides and PCBs to once every three years and 

eliminated EPH analysis. 

 Surface water: reduced sampling frequency for pesticides, herbicides, and PCBs to once every three 

years and eliminated EPH analysis. 

 Sediment: reduced sampling frequency for VOCs, PAHs, PCBs, VPH, EPH, and metals to once every 

five years prior to each five-year review. 

 Settlement monitoring: reduced to once every five years prior to each five-year review.  

 

Indicators of Remedy Problems 

 

Except as noted in the previous sections regarding landfill gas and methane, no other problems with the 

remedy components in place or the ongoing O&M activities were identified during this five-year review.   

 

The data collected during the first 7 years of a projected 30-year LTM period indicate conditions reflective 

of a ‘young’ landfill.  Geochemical changes are expected as the LTM continues and the closed landfill 
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matures.  Additional data and landfill gas monitoring are needed prior to assessing the need for any 

changes to the systems currently in place.   

 

Implementation of Institutional Controls 

 

As noted in Section 3.3.2, a LUCIP for the Site has been completed and implemented (Tetra Tech NUS, 

2009c).  With the implementation of a MNA remedy for groundwater, an interim LUC boundary was 

established in a 2010 amendment to the LUC Implementation Plan (U.S. Navy, 2010b).  Annual LUC 

compliance inspections are being performed, as discussed in Section 3.3.5.  The observations of these 

inspections are summarized in Section 3.5.4. 

   

Access controls including a fence encompassing the landfill cap and warning signs posted in two 

locations are in place at the RDA.   

 

3.6.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels and Remedial 
Action Objectives (RAOs) Used at the Time of the Remedy Selection Still Valid?   

 

Changes in Exposure Pathways 

 

No changes in exposure pathways or land use have occurred since the selection of the remedy.  

Completion of the landfill cap eliminated exposure to the landfill materials; the LUCs prevent human 

exposure to contaminated groundwater.  The construction of the new Bill Delahunt Parkway was 

completed in 2013 and abuts the northern perimeter of the RDA landfill cap; construction activities did not 

affect the soil cap in any way.  No changes in exposure pathways were identified with the construction of 

the parkway.  

 

A supplemental landfill gas investigation report was issued in the summer of 2011.  The Navy designed a 

corrective action plan to mitigate the off-site migration of landfill gas.  The corrective action was 

completed at the end of 2013.  

 

Changes in Standards or Newly Promulgated Standards 

 

As the remedial work has been completed, most location-specific and action-specific ARARs for wetland 

impacts, riverine impacts, hazardous waste disposal, and landfill construction cited in the ROD have been 

met.  Location Specific ARARs that have been reviewed for changes include: the Massachusetts 

Endangered Species Act (321 CMR 10.00).  Action-Specific ARARs that have been reviewed for changes 

include: Federal Ambient Water Quality Criteria (AWQC) (33 USC 1314(a)), (40 CFR Part 122.44); 

Massachusetts Surface Water Quality Standards (314 CMR 4.00); Massachusetts Solid Waste 
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Management Environmental Monitoring Requirements (310 CMR 19.132); and Massachusetts Solid 

Waste Management Landfill Post-Closure Requirements (310 CMR 19.142).  A list of the ARARs included 

in the ROD is included in Appendix E.  The results of the ARARs review are discussed below. 

 

The Massachusetts Natural Heritage and Endangered Species Program removed the spotted turtle as a 

‘species of special concern’ in 2006.  The eastern box turtle remains listed as a ‘species of special 

concern’.  All work areas are checked for the presence of turtles prior to commencement of all LTM field 

activities. 

 

The federal AWQC have been updated and are now referred to as the NRWQC.  The NRWQC (2012) are 

used in evaluating the surface water data from each LTM round.  The surface water monitoring data will 

continue to be compared to the NRWQC and Base background values, where applicable, to assess any 

impacts of the Site on water quality.  No changes were identified to the Massachusetts Surface Water 

Quality Standards.  A change was noted to the Massachusetts Solid Waste Management Requirements.  

310 CMR 19.132 was revised in 2005 to add a requirement that the groundwater point of compliance for 

solid waste landfills should be no more than 150 meters from the edge of the waste disposal area, or the 

property line, whichever is less.  The RDA ROD identifies the landfill boundary as the perimeter of the 

landfill cap.  In 2010, the Navy finalized an ESD establishing the compliance boundary to extend beyond 

the footprint of the landfill.  The protectiveness of the remedy has not been affected by the changes to the 

Massachusetts Endangered Species Program or the federal water quality criteria. 

 

Changes in Toxicity and Other Contaminants Characteristics 

   

The exposure assumptions used to develop the HHRA included both current exposures (onsite worker, 

construction worker, and trespasser) and potential future exposures (future resident and future 

recreational child).  Based on review of current (2013) toxicity values and the EPA regional risk screening 

levels, all toxicity values for arsenic, manganese, and benzo(a)pyrene (for both cancer and non-cancer) 

are still the same as the ones used in the Phase II RI HHRA (Tetra Tech NUS, 2001a), indicating that the 

risk calculations would not change.  

 

The ERA that was conducted as part of the Phase II RI was reviewed to determine whether the results of 

the risk assessment would change based on current criteria and/or methodologies (Tetra Tech NUS, 

2001a).  The screening levels for several chemicals detected in surface soil, sediment, and surface water 

samples have either been updated or replaced with screening levels from other sources.  The changes in 

screening levels are unlikely to have a significant impact on the results and conclusions of the ERA 

because site-specific toxicity studies and biological studies were conducted as part of the ERA.  As 

indicated throughout the ERA and summarized in Table 7-53 of the ERA, several lines of evidence (i.e., 
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several measurement endpoints) were used to evaluate each assessment endpoint.  The comparison of 

chemical concentrations to screening levels was only one line of evidence, and it was typically given a 

lower weight than the site-specific toxicity testing, tissue data, and biological studies.  A brief evaluation 

for each receptor group and the ERA tables referenced are included in Appendix G. 

 

Changes in Risk Assessment Methods 

   

 No substantial changes in HHRA or ERA methods have occurred that have affected the 

protectiveness of the remedy at the RDA.  There have been several changes in HHRA methodology 

since the HHRA was prepared but these changes in themselves would not impact the results of the 

HHRA or the protectiveness of the remedy.  Among these are:  

 

- The implementation of the EPA’s Dermal Guidance (RAGS-Part E) which was finalized in July 

2004.  Use of the RAGS-Part E guidance would result in slight changes in some dermal exposure 

parameters, such as exposed skin surface areas and dermal absorption factors.  However, the 

effect of these changes on the calculated risks would be minimal and would not affect the results 

and conclusions of the HHRA for the RDA site. 

 

- Carcinogens that Act by a Mutagenic Mode of Action.  In March 2005, the EPA provided general 

direction on implementing the EPA's 2005 Guidelines for Carcinogen Risk Assessment and 

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

because of special considerations for carcinogens that act via a mutagenic mode of action.  This 

guidance affects risks calculated for children, adolescents, and lifelong receptors.  Of the 

chemicals identified as COCs at the RDA site, benzo(a)pyrene is considered to be mutagenic.  If 

the new guidance were to be used the risks for the trespassing child, future child recreational 

user, and future resident would be higher.  However these changes would not affect the 

conclusions of the HHRA or the protectiveness of the remedy for the RDA site. 

 
- EPA’s RAGS Part F, Supplemental Guidance for Inhalation Risk Assessment was published in 

January 2009.  Use of the RAGS Part F guidance would result in minor changes in the inhalation 

risks.  However, the effect of these changes on the calculated total risks would be minimal and 

would not affect the results and conclusions of the HHRA or the protectiveness of the remedy for 

the RDA site. 

 
- EPA’s Human Health Evaluation Manual, Supplemental Guidance, Update of Standard Default 

Exposure Factors was published in February 2014.  This guidance revised the standard exposure 

factors for residential and industrial exposures based on information from EPA’s 2011 Exposure 

Factors Handbook.  The changes in exposure assumptions would result in slightly lower risks for 
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residential and industrial exposures and would not affect the conclusions of the HHRA or the 

protectiveness of the remedy for the RDA site. 

 

There have also been some changes to the ERA methodology since the ERA was conducted.  The ERA 

utilized a number of site-specific tests/studies to evaluate risks, such as tissue analysis of animals, toxicity 

tests, and biological surveys/field assessments.  These types of studies are still conducted as part of 

baseline ecological risk assessments.  As discussed above, some changes have been made regarding 

how AVS and SEM data are evaluated, but the changes in the evaluation methods are not expected to 

change the risks because the AVS/SEM data was only one line of evidence that was used in the 

evaluations.  Also, based on the site-specific studies, no risks were found for exposure to chemicals in 

surface water or sediment.  The methodologies for conducting the site-specific tests/studies generally 

have not changed since they were conducted for the ERA. 

 

3.6.3 Question C:  Has Any Other Information Come to Light that Could Call into Question the 
Protectiveness of the Remedy? 

 

No other information was identified during the completion of this five-year review that could affect the 

protectiveness of the remedy.  Property development in the vicinity of the RDA includes a new parkway 

(Bill Delahunt Parkway) and sidewalk.  The opening of the new parkway and sidewalk increases site 

access and potentially increases the use of the site by motorized vehicles and passive pedestrians.  

According to the LUCIP, motorized vehicle use in a manner that disturbs the permeable soil cap within 

the RDA LUC Area is restricted.  Facility inspections will ensure maintenance of fence integrity to deter 

vehicle use within the RDA LUC Area.  Passive pedestrian uses (i.e. walking, birding, wildlife observation) 

that do not disturb the permeable soil cap or the monitoring network in the RDA LUC Area are allowed 

(Tetra Tech, 2009d).  Therefore, as long as monitoring of the LUCs is conducted in accordance with the 

LUCIP, the LUCs and continued monitoring will ensure the selected remedy for the site remains 

protective.   

 

3.6.4 Technical Assessment Summary 

 

According to the data reviewed, the site inspection, and the interviews, the remedy is functioning as 

intended by the ROD.  There have been changes to the physical conditions of the Site (i.e., the 

construction of the wick drains to address landfill gas issues) that will likely improve the protectiveness of 

the remedy.  Although ROD-based RGs and ARARs for groundwater and surface water contamination 

and landfill gas have not been met, the monitoring established to assess groundwater, surface water, 

sediment, and landfill gas quality adjacent to the landfill is just 7 years into an anticipated 30-year 

monitoring period.  There have been no changes in the toxicity factors for the COCs that were used in the 

HHRA and ERA, and changes to the standardized risk assessment methodology do not affect the 
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conclusions of the HHRA or the protectiveness of the remedy for RDA.  Other information that calls into 

question the protectiveness of the remedy has not been identified.   

 

3.7 ISSUES 

 

This section provides a summary of the issues identified during this five-year review.  Recommendations 

and follow-up actions are presented in Section 3.8.   

 

Groundwater concentrations in 9 of the 10 monitoring wells consistently exceeded the ROD-specified 

RGs for manganese.  Manganese is the only analyte with concentrations that have consistently exceeded 

ROD-specified RGs.  Some of the manganese detected in groundwater at RDA may be naturally 

occurring.  Elevated manganese concentrations detected downgradient of the landfill may also be the 

results of reducing conditions generated by the landfill and organic material in the wetland, also located 

downgradient of the landfill.  

 

Surface water concentrations have exceeded the NRWQC for three metals (aluminum, iron, and lead).  

However, the only trend observed is iron concentrations consistently greater than the NRWQC at surface 

water sample locations SW01, SW02, and SW03.   

 

A corrective action has been implemented to mitigate elevated levels of methane gas within the landfill.  

An evaluation of the impact of the corrective action is warranted to determine if the corrective action was 

successful in mitigating elevated levels of methane gas within the landfill.  

 

These issues do not affect the protectiveness of the remedy.  The remedy for RDA currently protects 

human health and the environment because exposure pathways that could result in unacceptable risks 

are being controlled by institutional controls and long-term protectiveness is ensured by LTM activities.  

 

3.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

 

Issue 
Recommendation/ 
Follow-up Actions 

Party 
Responsible

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness? 

(Y/N) 
Current Future 

RGs and 
MCL/MMCL 
criteria for 
manganese in 
groundwater 
have been 
exceeded and 
NRWQC have 

Continue to monitor 
manganese 
concentration trends 
in groundwater and 
comparisons of 
surface water data to 
NRWQC.   

U.S. Navy 
 
 
 
 
 
 
 

EPA/MassDEP Next five-
year 
review 

No No 
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Issue 
Recommendation/ 
Follow-up Actions 

Party 
Responsible

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness? 

(Y/N) 
Current Future 

been exceeded 
in surface 
water. 

 

Evaluate 
impact of 
corrective 
action in 
mitigating 
landfill gas 
exceedances 

Prepare RACR for 
corrective action. 
Continue landfill gas 
monitoring post-wick 
drain installation to 
determine if methane 
gas issues have 
been addressed. 

U.S. Navy EPA/MassDEP Spring  
2015 
(RACR) 

No No 

 

3.9 PROTECTIVENESS STATEMENTS 

 

The remedy for the RDA currently protects human health and the environment because exposure 

pathways that could result in unacceptable risks are being controlled and institutional controls are 

preventing exposure to, or the ingestion of, contaminated groundwater.  All threats at the site have been 

addressed through capping of the landfill, the installation of fencing and warning signs, and the 

implementation of institutional controls. 

 

Long term monitoring activities are being conducted and will continue to be conducted after property 

transfer.  The following actions will be taken to ensure long-term protectiveness of the remedy.   

 

 Continue long-term monitoring, specifically to determine if reductions in manganese concentrations in 

groundwater will achieve the RG. 

 Continue monitoring of landfill gases and the success of the corrective action to ensure long-term 

protectiveness. 

 Continue post-closure O&M of landfill. 

 Continue LUC inspections.  

 

3.10 NEXT REVIEW 

 

A third five-year review for former NAS South Weymouth will be completed in 2019.   
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4.0 IR PROGRAM SITE 4 – FIRE FIGHTING TRAINING AREA 

 
This section presents the findings of the five-year review for the remedy that was implemented at the 

FFTA site.   

 

4.1 SITE CHRONOLOGY 
 

A site chronology is included in the following table: 

 

TABLE 4-1 
CHRONOLOGY OF SITE EVENTS 

 

Event Date 

FFTA is used for firefighting exercises 1950 - 1986; 1988 - 1990 

PA performed by Argonne National Laboratory March 1988 

SI completed by Baker Environmental, Inc. December 1991 

NAS South Weymouth is placed on the NPL May 1994 

Phase I RI conducted by B&R Environmental 1995 - 1996 

Environmental Baseline Survey (EBS), Phase I for RIA 11 1995 

FFTA Phase I RI Study completed by Brown & Root Environmental 
and ENSR 

May 1996 

FFTA Phase II RI completed by Tetra Tech NUS and ENSR April 2001 

Residual Petroleum Investigation completed by ENSR April 2002 

Proposed Plan September 2003 

ROD signed (No Further Action under CERCLA) September 2004 

Release Abatement Measure (RAM) (performed under MCP) 2005 - 2007 

RAM Completion Report  July 2008 

PFC Investigation 2010 - 2012 April 2010 - February 2012 

ESD, 2013 (Added groundwater use restriction and monitoring for 
PFCs) 

August 2013 

LTM First Round, Spring 2014 conducted April 2014 

First Annual LUC Inspection July 2014 

 
 
4.2 BACKGROUND 

 
This section contains information on the FFTA’s physical characteristics, land and resource use, history of 

contamination, initial response, and basis for taking action.   
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4.2.1 Physical Characteristics 

 

The FFTA comprises approximately 3.8 acres located south of Runway 8-26 and east of Taxiway C, as 

shown in Figure 4-1.  Topographically, the FFTA is relatively flat.  The FFTA consists of a cracked asphalt 

pad.  As observed during test pitting and drilling activities, there are multiple layers of asphalt underlying 

the FFTA, each exhibiting various stages of wear.  Its primary surface feature is a paved semi-circular 

area adjacent to Taxiway C wetlands, a cranberry bog, and woodland.  The Site is bounded by unpaved 

access roads to the north, south, and east and by Taxiway C to the west.  The eastern branch of French 

Stream flows from north to south through the Site.  Previously the stream was culverted under the asphalt 

paving but is currently open.   

 

4.2.2 Land and Resource Use 

 

The majority of the FFTA is zoned for OS-R.  According to the Zoning and Land Use By-Laws for NAS 

South Weymouth (SSTTDC, 2005), this open space is intended for park land, active and passive 

recreation, reservations, community gardens, rivers and streams, and similar uses.  A small portion of the 

Site lies in the Golf Course/Open Space District (GOSD). 

 

The spotted turtle (Clemmys guttata) and the eastern box turtle (Terrapene carolina) are present at and in 

the vicinity of the FFTA.  During Phase II of the RI, both species were state-listed species of special 

concern (Tetra Tech NUS, 2001).  The spotted turtle was removed from the state list in May 2006.  There 

is evidence that the box turtles are present in uplands and palustrine wetlands at and in the vicinity of the 

FFTA, and it is possible that these turtles could use the sandy, upland soils at the Site for nesting.  The 

eastern box turtle (Terrapene carolina) is afforded protection under the Massachusetts Wetlands 

Protection Act (M.G.L. c. 131, s.40) and the Massachusetts Endangered Species Act (M.G.L. c. 131A) as 

Species of Special Concern.  It is not a federally threatened or endangered species.  

 

4.2.3 History of Contamination 

 

The FFTA was used for fire-fighting training exercises for up to 38 years, between 1950 and 1986, and 

then again from 1988 until operations were ceased prior to 1990.  There were no USTs or other 

permanent containment structures to store or contain the fuel prior to 1986. 

 

At the FFTA, the earliest fire-extinguishing agent was high-pressure water, which was later interchanged 

with fire-suppressant foams as they became available.  The use and release of aqueous film forming 

foam (AFFF) in Hangar 1 was evaluated in the Phase I EBS as Review Item Area (RIA) 11 (Stone and 
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Webster, 1996).  Although AFFF is not a CERCLA hazardous substance, chemical additives to AFFF 

known as PFCs are considered “emerging contaminants” by the EPA and have come under scrutiny in 

recent years.  RIA 11 was subsequently defined to include inadvertent releases or spills of AFFF in both 

Hangar 1 and the FFTA.  Due to historic usage, spills, and releases of AFFF in or around these locations, 

a PFC investigation was initiated in 2010.  

 

4.2.4 Initial Response 

 

The Navy has been conducting environmental investigations at the NAS South Weymouth property since 

1988 through its IR Program (B&R Environmental, 1998).  A PA, including a records search, interviews, 

and a site walkover, was performed by Argonne National Laboratory in 1988.  Due to the findings of the 

PA, Baker Environmental, Inc. conducted a SI of eight sites, including the FFTA, which was completed in 

1991.  The SI recommended that the FFTA be further studied under the IR program as part of an RI.   

 

Remedial Investigation 

 

The Phase I RI was completed by B&R Environmental, now Tetra Tech, in 1998 (B&R Environmental, 

1998).  The Phase II RI was conducted to address and fill data gaps from the Phase I RI and previous 

investigations, and to further verify the absence of hazardous substances at the Site.  During the RI, 

samples of surface soil, subsurface soil, groundwater, surface water, sediment, and tissue were analyzed 

to characterize the FFTA.  

 

Risk Assessment 

 

Human Health Risk Assessment 

The HHRA evaluated both current and potential future scenarios.  The risk assessment determined that 

potential carcinogenic and non-carcinogenic risks under the current use scenario and future use scenario 

were within or below the acceptable risk benchmarks at the FFTA.   

 

Ecological Risk Assessment 

The ERA evaluated potential risks to ecological receptors that may occur due to the presence of chemical 

stressors in environmental media.  The ERA did not identify adverse effects to receptors based on 

exposure to surface soil, sediment, or surface water at the FFTA.  However, concentrations of several 

contaminants of potential concern (COPCs) in surface water exceeded screening values and certain 

sensitive receptors may be at risk from exposure to surface water at the FFTA.  
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Residual Petroleum Investigation 

 

In 2002, the Navy conducted an additional environmental investigation to further investigate the presence 

of residual petroleum at the FFTA.  Test pits were excavated and soil samples were collected.   

 

4.2.5 Basis for Taking Action 

 

Based on the results of the RI and 2002 investigation, the EPA and Navy concluded that no action under 

CERCLA was warranted to respond to the petroleum residual observed at the FFTA.  A No Action 

Proposed plan was issued in September 2003, and the Navy and EPA signed the ROD that specified No 

Action under CERCLA in September 2004 (U.S. Navy, 2004).  

 

The Navy addressed the petroleum residuals in accordance with the MCP in response to a Notice of 

Responsibility received from MassDEP in November 2004.  Petroleum-impacted soils were removed, and 

confirmatory samples were collected during an MCP RAM performed from 2005 to 2007.  A total of 

5,582 tons of soil were removed from the Site.  The Navy submitted a RAM Completion Report and RAO 

in July 2008.  MassDEP approved the RAO on August 1, 2008.  

 

In 2010, the Navy performed a PFC investigation for RIA 11 (Tetra Tech NUS, 2010b).  Groundwater 

samples around Hangar 1 and FFTA were analyzed for two PFCs (pentadecafluorooctanoic acid [PFOA] 

and perfluorooctane sulfonate [PFOS]).  The investigation was performed in accordance with the 

Sampling and Analysis Plan, Perfluorinated Compounds in Groundwater (Tetra Tech, 2010a).  The 

investigation revealed the presence of PFOA and PFOS in groundwater in the probable source area and 

downgradient of the FFTA at concentrations exceeding the EPA Provisional Health Advisory (PHA) 

values for PFOA and PFOS in drinking water (EPA, 2009).  

 

A SAP Addendum, Perfluorinated Compounds was prepared based on the results of the PFC 

groundwater investigation (Tetra Tech, 2011a).  In 2011 and 2012, additional sampling was conducted to 

determine the extent of PFOA and PFOS in groundwater and to determine if PFOA and PFOS were 

present in soil, sediment, and surface water in the vicinity of the FFTA.  As part of the PFC Investigation 

at FFTA, the Navy and Marine Corps Public Health Center (NMCPHC) calculated site-specific screening 

level values for groundwater (non-drinking water), soil, surface water, and sediment following the process 

EPA used to derive the PHA values.  The potential exposure scenarios were selected based on the most 

likely potential exposure scenarios and future land use.  Receptors included child resident, child 

recreator, maintenance worker, and construction worker.  The EPA PHAs and NMCPHC-calculated 
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screening level values were used to evaluate the groundwater, soil, surface water, and sediment 

analytical results from FFTA.  

 

The results of the PFC investigation defined the lateral extent of PFOA and PFOS in groundwater and 

exceedances of the EPA PHA values.  Concentrations of PFOA and PFOS in soil, sediment, and surface 

water, however, did not exceed the NMCPHC site-specific screening level values.  No further action for 

soil, sediment, or surface water was recommended in the FFTA portion of RIA 11.  Further action was 

recommended under CERCLA for the FFTA source area where concentrations of PFCs in groundwater 

exceed the EPA PHA. 

 

4.3 REMEDIAL ACTION 

 

In August 2013, the Navy finalized an ESD to the ROD (U.S. Navy, 2013).  Based on the results of the 

PFC investigation it was determined that a modification to the previous No Action decision was warranted 

to address potential threats associated with the future use of groundwater at the Site. 

 

4.3.1 Remedy Selection 

 

The 2013 ESD modified the No Action decision to include an institutional control to restrict the use of 

groundwater in the 8.8-acre parcel encompassing the FFTA as well as long-term monitoring of PFCs in 

site groundwater, surface water, and sediment.  The Navy developed a LTM plan for PFOA and PFOS 

and implemented an annual monitoring program in April 2014, in accordance with the plan (Resolution, 

2014).  The annual monitoring data will be evaluated as part of the five-year reviews.  However, the 

validated data collected during the April 2014 LTM event was not available for inclusion in this report and, 

therefore, will be included in the next five-year review.  The draft validated data for the April 2014 LTM 

event is included for reference in Appendix I. 

 

The adjustments presented in the 2013 ESD to the ROD did not fundamentally alter the overall Remedial 

Action for the FFTA with respect to scope, performance, or cost. 

 

4.3.2 Remedy Implementation 

 

The components of the remedy as implemented are documented in the 2013 ESD (U.S. Navy, 2013).  
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Institutional Controls 

 

In accordance with the ESD, the Navy implemented an institutional control (and deed restriction upon 

property transfer) to restrict the use of groundwater for drinking water purposes and to also restrict the 

use of groundwater for non-drinking water purposes unless the Navy, EPA, and MassDEP provide their 

prior written consent.  The following activities are restricted at the Site:  

 

 The installation of any wells for drinking water purposes; 

 The installation of any wells for any purpose other than drinking water (“Non-Drinking Water Wells), 

without Navy’s, MassDEP’s and EPA’s prior written consent; 

 The extraction, consumption or utilization of groundwater for drinking water purposes; and 

 The extraction, consumption, or utilization of groundwater for any purpose other than drinking water 

(“Non-Drinking Water Uses”), without Navy’s, MassDEP’s, and EPA’s prior written consent. 

 

A LUCIP (Attachment 1 of ESD) for the Site is being implemented by the Navy (U.S. Navy, 2013b) to 

confirm the LUCs are in place and the LUC objectives are being met.  The first annual LUC inspection 

was conducted by the Navy in July 2014.  The annual LUC inspections will evaluate the status of the 

LUCs and how any identified LUC deficiencies or inconsistent uses have been addressed.  The annual 

LUC inspections will also document whether the specified restrictions and controls are in place.  

 

4.3.3 Long-Term Monitoring 

 

LTM activities at the FFTA commenced in April 2014.  The first LTM event conducted at FFTA coincided 

with sampling activities for AOC Hangar 1.  LTM activities were performed in accordance with the SAP 

and LTM Plan (Resolution, 2014).  FFTA sample locations are summarized in Table 4-2 and illustrated on 

Figure 4-1.  The components of the FFTA LTM program include: 

 

 Groundwater monitoring (Year 1, 2, 3: two events/year; Year 4, 5: one event/year). 

 Surface water and sediment monitoring (Year 1, 2, 3: two events/year; Year 4, 5: one event/year). 

 Water level monitoring. 

 

The monitoring network consists of 19 groundwater monitoring wells, 1 piezometer, and 3 collocated 

surface water and sediment locations, as listed in Table 4-2 and illustrated on Figure 4-1.  Groundwater, 

surface water, and sediment samples were collected in accordance with the SAP and LTM Plan and 



W5214886F 4-7  CTO 166 

analyzed for PFOA and PFOS (Resolution, 2014).  Groundwater elevations were also measured during 

the April 2014 LTM event. 

 

4.3.4 LUC Compliance Inspections 

 

Annual LUC compliance inspections are to be conducted each July in accordance with the LUCIP to 

verify that LUCs remain in place and LUC objectives are being met (U.S. Navy, 2013b). 

 

4.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

 

This is the second five-year review for former NAS South Weymouth.  The FFTA was included as a 

completed site in the first five-year review because a No Action ROD had been signed in 2004.  Based on 

new information that has become available since that time, an ESD was signed in August 2013.  The 

ESD required that the Site be evaluated in future five-year reviews.  

 

4.5 FIVE-YEAR REVIEW PROCESS 

 

This section provides a summary of the second five-year review process and the actions taken to 

complete the review.   

 

4.5.1 Administrative Components 

 

The Navy’s NAVFAC, BRAC PMO East, is the lead agency for this five-year review.  The former NAS 

South Weymouth points of contact are David Barney, BRAC Environmental Coordinator, and Brian 

Helland, Remedial Project Manager.  The regulatory agencies that are part of the review team include the 

EPA and MassDEP.   

 

4.5.2 Community Notification and Involvement 

 

The Navy published a legal notice containing a description of the second five-year review process and a 

request for public participation in three local newspapers as noted in Section 1.3.  The second five-year 

review process was also presented to the public at the former NAS South Weymouth RAB public meeting 

on September 12, 2013.  Interview questionnaires were distributed to town officials and members of the 

public on the RAB mailing list.  A discussion of the interviews conducted as well as a summary of 

responses and/or comments to interview questions is presented below in Section 4.5.6.  
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4.5.3 Document Review 

 

The second five-year review consisted of a review of relevant FFTA documents including the ROD, the 

PFC report, the ESD, and the SAP and LTM Plan.  LTM reports will be reviewed during the next five-year 

review.   

 

4.5.4 Data Review 

 

The remedy for the FFTA is in place as amended by the ESD; the first LTM event was conducted in April 

2014 but the final validated data was not available for review and inclusion in this report.  The draft 

validated data for the April 2014 LTM event is included for reference in Appendix I.  The April 2014 LTM 

results will be included and reviewed during the next five-year review.  A review of the first annual LUC 

inspection performed in July 2014 is included in this five-year review report.  

 

Long-Term Monitoring Results 

 

The LTM plan includes groundwater, surface water, sediment, and groundwater level monitoring.  These 

activities are described in the SAP and LTM Plan (Resolution, 2014).  Sample locations are illustrated on 

Figure 4-1.  The draft validated data for the April 2014 LTM event is included for reference in Appendix I.  

The results of the LTM activities will be included in the next five-year review report.   

 

Annual LUC Compliance Inspections 

 

Annual LUC compliance inspections are conducted in accordance with the LUCIP to verify that LUCs 

remain in place and LUC objectives are being met (U.S. Navy, 2013b).  The 2014 Annual LUC 

compliance inspection was performed in July 2014.  No violations of the LUCs were noted and no 

changes in land use have occurred.  A file review was also performed and confirmed there were no new 

well construction permits within a ¼ mile radius of the site. 

 

4.5.5 Five-Year Review Site Inspection 

 

A site inspection was conducted at the Site on October 31, 2013, by Tetra Tech personnel (see 

Appendix B).  The purpose of the inspection was to assess the protectiveness of the remedy and confirm 

the LUCs established in the ESD have been properly implemented.  

 

There were no signs of any newly installed wells or construction activities at the Site.  There were no 

passive recreational users observed at the Site during the inspection but the Navy stated that this area is 
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used by dog walkers on a regular basis.  There was no indication of a change of land use at the Site at 

the time of inspection.   

 

4.5.6 Interviews 

 

Tetra Tech personnel conducted interviews with town officials and members of the public who showed 

interest in being interviewed about the second five-year review at Former NAS South Weymouth.  Details 

of the interviews are discussed in Section 2.5.6 and interview records included in Appendix C.  There 

were no comments received specific to this site.  

 

4.6 TECHNICAL ASSESSMENT 

 

This section provides a technical assessment of the remedy implemented at the FFTA, in the form of 

responses to the three questions outlined in the Comprehensive Five-Year Review Guidance (EPA, 

2001).  The assessment evaluated: whether the remedy is functioning in accordance with the decision 

documents; whether RAOs have changed or been updated; and whether any other information exists that 

could affect the remedy’s protectiveness.   

 

4.6.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents? 
 

Remedial Action Performance 

 

Implementation of Institutional Controls 

The 2013 ESD included implementation of institutional controls to prohibit the use of groundwater for 

drinking water purposes within the 8.8-acre parcel encompassing the FFTA Site and prohibit the use of 

groundwater for any other purpose without prior written approval from Navy, EPA, and MassDEP.  

 

The approved LUCIP is currently being implemented by the Navy.  Deed restrictions will be executed 

upon property transfer.  The first annual LUC inspection was completed in July 2014 and the results are 

included in this five-year review report (Section 4.5.4).  

 

Long-Term Monitoring Performance 

 

The first LTM event was completed in April 2014; however, the final validated data was not available for 

inclusion in this report.  The draft validated results for the April 2014 LTM event are included for reference 

in Appendix I.  The next five-year review will include an evaluation of data collected during the April 2014 

LTM event, as well as, all subsequent LTM events.  
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LTM Costs 

 

Neither the estimated or actual costs for LTM activities are available at this time; at least one year of 

monitoring is needed to determine actual costs for the LTM program. 

 

Opportunities for Optimization   

 

The primary opportunity for optimization is the reduction in analytical costs associated with long term 

monitoring by eliminating certain parameters, media, and/or sampling frequency.   

 

At least two years of monitoring data are required to evaluate opportunities for optimization.  Analysis and 

sampling frequency will be evaluated during the next five-year review period.  

 

Indicators of Remedy Problems 

 

No problems with the FFTA institutional controls or the pending LTM activities were identified during this 

five-year review.   

 

4.6.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels, and Remedial 

Action Objectives (RAOs) Used at the Time of the Remedy Selection Still Valid? 

 

Changes in Exposure Pathways 

 

There have been no changes at the Site that would have resulted in new exposure pathways to human 

receptors.  Groundwater was not previously being used as a drinking water source, and now such action 

is prohibited.  

 

Changes in Standards or Newly Promulgated Standards 

 

There have been no changes to relevant ARARs or newly promulgated standards that affect the 

protectiveness of the remedy. 

 

Changes in Toxicity and Other Contaminants Characteristics  

 

There has been no new toxicity information for PFC’s and no changes to the EPA PHA values for PFOA 

and PFOS since the selection of the remedy.  PFCs are emerging contaminants and were not included as 
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parameters for laboratory analysis in the HHRA and ERA; PFCs were not included as parameters for 

laboratory analysis prior to the 2010 PFC investigation.  

 

Changes in Risk Assessment Methods  

 

No changes in risk assessment methods have occurred that have affected the protectiveness of the 

remedy at FFTA.  

 
Although not required by the FFTA No Action ROD, the ERA that was conducted as part of the Phase II 

RI was reviewed to determine whether the results of the risk assessment would change based on current 

criteria and/or methodologies.  The screening levels for some chemicals detected in surface soil, 

sediment, and surface water samples have either been updated or replaced with screening levels from 

other sources.  The changes in screening levels are unlikely to have a significant impact on the results 

and conclusions of the ERA because site specific toxicity studies were conducted as part of the ERA.  As 

indicated throughout the ERA and summarized in Table 7-32 of the ERA, several lines of evidence 

(i.e., several measurement endpoints) were used to evaluate each assessment endpoint.  The 

comparison of chemical concentrations to screening levels was only one line of evidence and it was 

typically given a lower weight than the site-specific toxicity testing tissue data.  A brief evaluation for each 

receptor group and the ERA tables referenced are included in Appendix G. 

 

Expected Progress towards Meeting RAOs   

 

Institutional controls established in the 2013 ESD prohibit the use of groundwater within the 8.8-acre 

parcel of the FFTA for drinking water purposes, as well as, non-drinking water purposes unless the Navy, 

EPA, and MassDEP provide their prior written consent.  A LUC prohibiting the use of groundwater for 

drinking water purposes and non-drinking water purposes unless prior written consent is given by the 

Navy, EPA, and MassDEP is in place and a LUCIP is being implemented by the Navy.  Deed restrictions 

will be executed upon property transfer.  

 

4.6.3 Question C:  Has Any Other Information Come to Light that Could Call into Question the 
Protectiveness of the Remedy? 

 

No other information was identified during the completion of this five-year review that could affect the 

protectiveness of the remedy.  Since the 2009 EPA PHA was published, the EPA has not proposed or 

published any standards for PFC’s.  
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4.6.4 Technical Assessment Summary 

 

According to the data reviewed, the site inspection, annual LUC inspection, and the interviews, the 

remedy is functioning as intended by the 2004 ROD and 2013 ESD.  The changes in the toxicity factors 

for the contaminants of concern that were used in the HHRA and ERA have not impacted the conclusions 

of those assessments.  There have been no significant changes to the standardized risk assessment 

methodology that could affect the protectiveness of the remedy.  There is no other information that calls 

into question the protectiveness of the remedy.  Groundwater at the Site has not been used.  

 

4.7 ISSUES 

 

The LUCs have been implemented and the LTM specified in the ESD has commenced.  An evaluation of 

the validated data collected during the April 2014 LTM event has yet to be completed.  An evaluation of 

the LTM data will provide the necessary data to monitor potential contaminant migration at the site.  

Recommendations and follow-up actions are presented in Section 4.8.   

 

4.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

 

Issue 
Recommendation/Follow-

up Actions 
Party 

Responsible
Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness? 

(Y/N) 
Current Future 

LTM Evaluate validated data 
collected during the first 
LTM event (April 2014) and 
continue LTM program in 
order to monitor potential 
contaminant migration. 

U.S. Navy EPA/MassDEP Summer 
2014 

No Yes 

 

4.9 PROTECTIVENESS STATEMENTS 

 

The remedy for the FFTA currently protects human health and the environment since institutional controls 

are preventing exposure to, or the ingestion of, contaminated groundwater.  Long-term protectiveness of 

the remedial action will be verified by completion of annual LUC inspections, the LTM program, and 

evaluation of the LTM data consistent with the LTM SAP. 

 

4.10 NEXT REVIEW 

 

A third five-year review for former NAS South Weymouth will be completed in 2019.   
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5.0 AREA OF CONCERN - HANGAR 1 NON-AQUIFER PROTECTION DISTRICT 

 
This section presents the findings of the five-year review for the remedy that was implemented at the 

AOC Hangar 1 Non-APD site.   

 
5.1 SITE CHRONOLOGY 
 

A site chronology is included in the following table: 

 

TABLE 5-1 
CHRONOLOGY OF SITE EVENTS 

 

Event Date 

Hangar 1 and Lean-Tos re-constructed (originally constructed in 1942) 1966 

NAS South Weymouth is placed on the NPL May 1994 

Phase I EBS 1995 

Hydrostatic Testing of Floor Drain System 1998 

Removal Action Report for Building 1 March 1999 

Time Critical Removal Action (TCRA) for Building 1 January 2001 

Removal Action Report for Floor Drain System Removal January 2001 

Removal Action Report for Floor Drain System Soil Remediation February 2001 

Phase II EBS Field Report December 2004 

Streamlined HHRA December 2009 

Proposed Plan March 2010 

ROD signed, NFA July 2010 

PFC Investigation 2010 - 2012 April 2010 - February 2012

ESD, 2011 (Groundwater use restriction) December 2011 

Hangar 1 building and Lean-Tos demolished February 2012 

Annual LUC Inspection - 2012  December 2012 

Annual LUC Inspection - 2013 December 2013 

Groundwater Assessment Sampling - 2014 April 2014 

 
 

5.2 BACKGROUND 

 
The AOC Hangar 1 site was initially defined and investigated as the floor drain system within the hangar.  

Subsequent to completion of the NFA ROD in 2010 and the commencement of the PFC investigation, the 

site was divided into two parcels, the AOC Hangar 1 Non-APD parcel and the AOC Hangar 1 APD parcel.  
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The AOC Hangar 1 Non-APD parcel covers the portion of AOC Hangar 1 where the groundwater is 

outside of a medium yield aquifer and is not a viable drinking water source.  The non-APD parcel is the 

subject of this five-year review evaluation.  The AOC Hangar 1 Non-APD parcel comprises approximately 

22-acres encompassing the aircraft parking apron west and south of the former Hangar 1 (See 

Figure 5-1).  The AOC Hangar 1 Non-APD parcel is approximately bounded by AOC Hangar 1 APD and 

the new East West Parkway to the north, the edge of the former Hangar 1 apron to the south, and a 

former taxiway to the west. 

 

The Hangar 1 APD parcel is an approximately 11-acre area within a medium yield aquifer that is 

considered a viable drinking water source.  The Hangar 1 APD Parcel does not have a remedy in place 

and, therefore, is not evaluated in this five-year review. 

 

This section contains information on the physical characteristics, land and resource use, history of 

contamination, initial response, and basis for taking action at AOC Hangar 1.  Where appropriate, 

information specific to the AOC Hangar 1 Non-APD is included.   

 

5.2.1 Physical Characteristics 

 

AOC Hangar 1 is located in the center of the Base, with the new East West Parkway running through the 

southern portion of the site.  The Hangar 1 building was demolished in 2012; the area surrounding the 

former Hangar 1 location is paved.  There are no water bodies located within 1,500 feet of AOC Hangar 1 

and only sparse vegetation exists on the site (Foster Wheeler Environmental, 2001a).  Topographically, 

AOC Hangar 1 is relatively flat.  The groundwater flow is generally to the southwest across the site and to 

the south-southwest downgradient of the site. 

 

5.2.2 Land and Resource Use 

 

Hangar 1 and its Lean-tos were demolished in February 2012 but its concrete floor and the surrounding 

apron are still present.  Currently, there are no activities occurring at AOC Hangar 1.  The anticipated 

future use of the AOC Hangar 1 property is based on the Zoning and Land Use By-Laws for NAS South 

Weymouth (SSTTDC, 2005).  AOC Hangar 1 is located in an area zoned as a “Village Center District” and 

also borders a “residential district.”  The Village Center District zone is mixed-use with housing, offices 

and commercial and retail uses (SSTTDC, 2005).  Additionally, a planned extension of the new East West 

Parkway will cut through the southern portion of the AOC Hangar 1 property to connect with Trotter Road 

to the west.  
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Groundwater within the AOC Hangar 1 Non-APD area is not within a state-mapped potentially productive 

aquifer (medium-yield).  Therefore, groundwater at AOC Hangar 1 Non-APD is not considered a Potential 

Drinking Water Source Area.  

 

5.2.3 History of Contamination 

 

Hangar 1 was re-constructed in 1966 (originally constructed in 1942) and used for storage and 

maintenance of aircraft, including activities such as metal working, engine work, painting, arming, 

washing, hydraulic system repair, welding, parachute packing, photo development, training, and plating 

and anodizing.  The concrete apron surrounding Hangar 1 was used for storage and fueling of aircraft.  

Floor drains beneath the hangar were identified during the EBS process as potential sources of 

contamination to subsurface soil and groundwater.  AFFF for fire suppression was distributed through 

piping in the floor to distribution stations within the Hangar and in the Lean-tos.  AFFF was stored in 

Hangar 1 in two 10,000 gallon above ground storage tanks (ASTs) and in 55-gallon drums in the crash 

truck garage in the South Lean-to.  

 

Releases of AFFF have occurred in the vicinity of Hangar 1.  A spill of 5,000 to 10,000 gallons of AFFF 

occurred on October 21, 1987, inside Hangar 1 (Tetra Tech, 2009f) and was reportedly contained in the 

oil-water separator which connects to the sanitary sewer.  Several inadvertent releases of AFFF from two 

AFFF ASTs in the pump room have also been reported. 

 

5.2.4 Initial Response 

 

Hangar 1 was initially identified as an area requiring further investigation under the EBS program.  The 

site was designated as AOC Hangar 1 due to the presence of contamination in the floor drain system.  In 

1999, Navy removed two oil water separators from the site, cleaned and tested the floor drain systems, 

and collected soil samples near the separators.  Between 2000 and 2001, the floor drain system was 

removed, and soil samples were collected along the former pipelines and at other locations based on 

visual, field screening, and olfactory evidence.  Based on the analytical results, soil was excavated and 

removed in areas where elevated chemical concentrations were detected.  A total of 104.58 tons of 

contaminated soil was removed and shipped off site for disposal.  The excavations were backfilled with 

clean soil.  

 

In 2009, a streamlined HHRA was prepared for AOC Hangar 1 (Tetra Tech NUS, 2009g).  The HHRA 

determined that cancer risks to future residents exposed to subsurface soil and groundwater were within 

EPA’s target risk levels.  The HHRA did not identify any COCs at this Site.  
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There are no ecological receptors at the Site; therefore, an ERA was not performed. 

 

5.2.5 Basis for Taking Action 

 

Based on the findings of the HHRA, a NFA ROD was completed for AOC Hangar 1 in July 2010 

(U.S. Navy, 2010c).  Subsequent to issuing the 2010 ROD, the Navy performed a PFC investigation for 

RIA 11 because of the AFFF spills or releases that had occurred (Tetra Tech, 2012d).  The RIA 

investigation included collection of groundwater, soil, surface water, and sediment samples around 

Hangar 1 for analysis of two PFCs (PFOA and PFOS).  The groundwater investigation was conducted in 

April 2010 at Hangar 1 to determine the presence or absence of PFCs due to spills/releases of AFFF.  

The investigation was performed in accordance with the Sampling and Analysis Plan, Perfluorinated 

Compounds in Groundwater (Tetra Tech, 2010a).  The 2010 data indicated that PFOA and PFOS were 

detected in groundwater at concentrations exceeding the associated drinking water PHAs in the probable 

source area and downgradient (Tetra Tech, 2010b). 

 

A Sampling and Analysis Plan (SAP) Addendum, Perfluorinated Compounds was prepared based on the 

results of the PFC groundwater investigation, (Tetra Tech, 2011a).  In 2011 and 2012, additional 

sampling was conducted to determine the extent of PFOA and PFOS in groundwater and to determine if 

PFOA and PFOS were present in soil, sediment, and surface water in the vicinity of the source area. 

 

These compounds are “emerging contaminants” and are not part of the TCL (EPA, 2012).  A PHA for 

PFOA and PFOS in drinking water was issued by the EPA Office of Water in January 2009 (EPA, 2009d).  

EPA health advisories provide technical guidance for unregulated drinking water contaminants.  The PHA 

for PFOA and PFOS was developed to assess potential risk from exposure to these chemicals through 

drinking water.    

 

As part of the PFC Investigation at AOC Hangar 1, the NMCPHC calculated site-specific screening level 

values for groundwater (non-drinking water), soil, surface water, and sediment following the process EPA 

used to derive the PHA values.  The potential exposure scenarios were selected based on the most likely 

potential exposure scenarios and future land use.  Receptors included child resident, maintenance 

worker, and construction worker.  The EPA PHAs and NMCPHC-calculated screening level values were 

used to evaluate the groundwater and soil analytical results from AOC Hangar 1.  There is no sediment or 

surface water present at AOC Hangar 1.  Groundwater concentrations indicated exceedances of the EPA 

PHA values for PFOA and PFOS.  However, groundwater and soil concentrations did not exceed the 

NMCPHC-calculated risk-based screening values. 
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The results of the PFC investigation defined the lateral extent of PFOA and PFOS in groundwater and 

exceedances of the EPA PHA values (EPA, 2009d).  No further action for soil was recommended in the 

AOC Hangar 1 portion of RIA 11.  Further action was recommended under CERCLA for the AOC Hangar 

1 source area where concentrations of PFCs in groundwater exceed the EPA PHA.  

 

Based on the results of the PFC investigation, a modification to the previous NFA decision was warranted 

to address potential threats associated with the future use of groundwater.  The NFA decision was 

modified in an ESD discussed in Section 5.3.1 below.    

 

5.3 REMEDIAL ACTION 

 

In the March 2010 Proposed Plan for the AOC Hangar 1 (Main Hangar Floor Drains) the Navy proposed 

NFA (U.S. Navy, 2010d).  The Proposed Plan was available for public review and comment from March 

17 to April 16, 2010 and presented to the public on April 1, 2010.  The Navy considered all comments 

received and documented the selected NFA decision in the ROD. 

 

5.3.1 Remedy Selection 

 

A ROD for the AOC Hangar 1 was signed by Navy and EPA in July 2010, with MassDEP concurrence.  

The ROD concluded that No Further CERCLA remedial action for soil and groundwater was appropriate 

since the 2009 HHRA did not identify potential human health or ecological risks in excess of regulatory 

thresholds (U.S. Navy, 2010c).  

 

In December 2011, the Navy finalized an ESD to the ROD (Tetra Tech, 2011f); a 10-day public comment 

period was provided for review of the ESD.  Based on the results of the PFC investigation, the NFA 

decision was modified to include an institutional control to restrict the use of groundwater for drinking 

water purposes in the 22-acre parcel encompassing the AOC Hangar 1 Non-APD.  The ESD also 

included a LUCIP (Attachment 1 of the ESD) which are the actions to be taken by the Navy to implement, 

monitor, and enforce the restrictions outlined in the ESD.  The remedy will be evaluated as part of the 

five-year reviews to ensure it remains protective of human health and the environment.  

 

The adjustments presented in the 2011 ESD to the ROD did not fundamentally alter the overall Remedial 

Action for the AOC Hangar Non-APD with respect to scope, performance, or cost. 

 

5.3.2 Remedy Implementation 

 

The components of the remedy as implemented are documented in the 2011 ESD (Tetra Tech, 2011f).  
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Institutional Controls 

 

In accordance with the ESD, the Navy has implemented an institutional control (and deed restriction upon 

property transfer) to restrict the use of groundwater for drinking water purposes in the 22-acre portion of 

the Site.  The following activities are restricted at the Site:  

 

 The installation of any wells for drinking water purposes. 

 The extraction, consumption, or utilization of groundwater for drinking water purposes. 

 

A LUCIP (Attachment 1 of ESD) for the Site is being implemented by the Navy (Tetra Tech, 2011f) to 

confirm the LUCs are in place and the LUC objectives are being met.   

 

The first and second annual LUC inspections were conducted by the Navy in December of 2012 and 

2013, respectively.  The LUC inspection evaluated the status of the LUC and identified how any LUC 

deficiencies or inconsistent uses have been addressed.  The annual LUC inspection also addressed 

whether the LUC Area had conformed to such restrictions and controls.  

 

5.3.3 Long-Term Monitoring 

 

LTM requirements were not included in the ROD or ESD for the Non-APD parcel at AOC Hangar 1.  

However, groundwater sampling activities at AOC Hangar 1 were initiated in April 2014 in conjunction 

with LTM monitoring for FFTA in accordance with the SAP and LTM Plan (Resolution, 2014).  However, 

the validated data collected during the April 2014 groundwater sampling event was not available for 

inclusion in this report.  The draft validated data for the April 2014 sampling event are included for 

reference in Appendix I. Groundwater sampling results from the April 2014 event will be used to complete 

a groundwater assessment and aid in the selection of a final remedy for AOC Hangar 1 - APD.  AOC 

Hangar 1 sample locations are summarized in Table 5-2 and illustrated on Figure 5-1.  The components 

of the groundwater assessment include: 

 

 Groundwater monitoring (Year 1: one event or TBD). 

 Water level monitoring (Year 1: one event or TBD). 

 

The monitoring network consists of 14 groundwater monitoring wells, as listed in Table 5-2 and illustrated 

on Figure 5-1.  Groundwater samples were collected in accordance with the SAP and LTM Plan and 

analyzed for PFOA and PFOS (Resolution, 2014).  Groundwater elevations were measured during the 

April 2014 sampling event. 
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5.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

 

This is the second five-year review for NAS South Weymouth; AOC Hangar 1 was included as an active 

site in the first five-year review because the Navy was in the process of preparing the NFA ROD.  Based 

on new information that has become available since that time, an ESD was signed in December 2011.  

The ESD required that the site be evaluated in future five-year reviews.  

 

5.5 FIVE-YEAR REVIEW PROCESS 

 

This section provides a summary of the second five-year review process and the actions taken to 

complete the review.   

 

5.5.1 Administrative Components 

 

The U.S. Navy, NAVFAC, BRAC Program Management Office East, is the lead agency for this five-year 

review.  The former NAS South Weymouth points of contacts are David Barney, BRAC Environmental 

Coordinator, and Brian Helland, Remedial Project Manager.  The regulatory agencies that are part of the 

review team include the EPA and MassDEP.   

 

5.5.2 Community Notification and Involvement 

 

The Navy published a legal notice containing a description of the second five-year review process and a 

request for public participation in three local newspapers as noted in Section 1.3.  The second five-year 

review process was also presented to the public at the NAS South Weymouth RAB meeting on 

September 12, 2013.  Interview questionnaires were distributed to town officials and members of the 

public on the RAB mailing list.  A discussion of the interviews conducted as well as a summary of 

responses and/or comments to interview questions is presented below in Section 5.5.6.  

 

5.5.3 Document Review 

 

The second five-year review consisted of a review of relevant AOC Hangar 1 documents including the 

ROD, the PFC report, the ESD, and the SAP and LTM Plan (see Appendix A).   

 

5.5.4 Data Review 

 

The remedy for AOC Hangar 1 Non-APD is in place.  A review of the annual LUC inspections performed 

in 2012 and 2013 was completed for this five-year review period.  Groundwater sampling activities at 
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AOC Hangar 1 were initiated in April 2014 in accordance with the SAP (Resolution, 2014).  However, the 

final validated data for the April 2014 sampling event was not available for inclusion in this report.  The 

draft validated data for the April 2014 sampling event are included for reference in Appendix I. 

Groundwater sampling results from the April 2014 sampling event will be used to complete a groundwater 

assessment and aid in the selection of a final remedy for AOC Hangar 1 - APD.  Since the final validated 

data collected during the April 2014 groundwater sampling event was not available for inclusion in this 

report, they will be included and reviewed during the next five-year review.  

 

5.5.5 Five-Year Review Site Inspection 

 

A site inspection was conducted at the Site on October 31, 2013 by Tetra Tech personnel (see 

Appendix B).  The purpose of the inspection was to assess the protectiveness of the remedy and confirm 

LUCs established in the ESD are properly implemented.  

 

No new wells or construction activities were observed within the site.  According to the Navy, (Dave 

Barney), the three wells (MW05-306, -307, and -308) destroyed during the construction of the new 

parkway were replaced by SSTTDC in January 2014.  There was no indication of a change of land use at 

the site at the time of inspection.  Annual LUC inspections for this site were conducted in December 2012 

and 2013 by Navy personnel.  

 

5.5.6 Interviews 

 

Tetra Tech personnel conducted interviews with town officials and members of the public who showed 

interest in being interviewed about the second five-year review at Former NAS South Weymouth.  Details 

of the interviews are discussed in Section 2.5.6 and interview records included in Appendix C.  There 

were no comments received specific to this site. 

 

5.6 TECHNICAL ASSESSMENT 

 

This section provides a technical assessment of the remedy implemented at the Hangar 1 Non-APD 

parcel, in the form of responses to the three questions outlined in the Comprehensive Five-Year Review 

Guidance (EPA, 2001).  The assessment evaluated: whether the remedy is functioning in accordance 

with the decision documents; whether RAOs have changed or been updated; and whether any other 

information exists that could affect the remedy’s protectiveness.   
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5.6.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents? 
 

Remedial Action Performance 

 

Implementation of Institutional Controls 

The 2011 ESD included implementation of institutional controls to prohibit the use of groundwater for 

drinking water purposes within the 22-acre parcel of the Hangar 1 Non-APD area.  Attachment 1 of the 

2011 ESD included a LUCIP.  The approved LUCIP is currently being implemented by the Navy.  Deed 

restrictions were executed upon property transfer.  

 

Long Term Monitoring Performance 

 

Indicators of Remedy Problems 

No problems with the remedy in place were identified during this five-year review.   

 

Implementation of Institutional Controls 

The 2011 ESD included implementation of institutional controls to achieve the following land use control 

performance objectives: 

 

 Prohibit the use of groundwater for drinking water purposes within the 22-acre parcel encompassing 

the Hangar 1 Non-APD.  

 

The placement of this deed restriction was the final action for the Hangar 1 Non-APD parcel.  The 

groundwater restriction was placed on the 22-acre parcel where groundwater data indicated there are 

exceedances of the EPA PHA drinking water values for PFOA and PFOS.  

 

The first annual LUC inspection was completed in December 2012 and reported that the northeast corner 

of the restricted area was under construction for the new Bill Delahunt Parkway; the remainder of the site 

was unchanged.  A file review was also performed and confirmed there were no new well construction 

permits within a ¼ mile radius of the site.  

 

The second annual LUC inspection was conducted by Navy personnel in December 2013.  The 2013 

annual LUC inspection indicated no actions or practices inconsistent with the restrictions specified in the 

LUCIP and no use of groundwater for potable purposes had occurred within the groundwater restriction 

area (Non-APD).  
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5.6.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels and Remedial 
Action Objectives (RAOs) Used at the Time of the Remedy Selection Still Valid?   

 

Changes in Exposure Pathways 

 

No changes in exposure pathways or land use have occurred since the selection of the remedy.   

 

Changes in Standards or Newly Promulgated Standards 

 

There have been no changes to relevant ARARs or newly promulgated standards that affect the 

protectiveness of the remedy. 

 

Changes in Toxicity and Other Contaminants Characteristics 

 

There have been no changes in the toxicity values for the chemicals evaluated in the streamlined HHRA, 

indicating that the risk calculations would not change.  In addition, there have been no changes to the 

2009 PHA values for PFOA and PFOS. 

 

Changes in Risk Assessment Methods 

 

No changes in risk assessment methods have occurred that have affected the protectiveness of the 

remedy at AOC Hangar 1 Non-APD. 

 

Expected Progress towards Meeting RAOs 

 

Institutional controls were established in the 2011 ESD prohibiting the use of groundwater within the 

22-acre parcel of the Hangar 1 Non-APD for drinking water purposes.  A LUC in the form of a deed 

restriction has been implemented on the use of groundwater for drinking water purposes.  SSTTDC and 

the developer (Starwood) have consented to the establishment of the institutional control on groundwater 

use for the Hangar 1 Non-APD, further supporting that drinking water is not a reasonably foreseeable 

use. 

 

5.6.3 Question C:  Has Any Other Information Come to Light that Could Call into Question the 
Protectiveness of the Remedy? 

 

No other information was identified during the completion of this five-year review that could affect the 

protectiveness of the remedy.  Since the 2009 EPA PHA was published, the EPA has not proposed or 

published any standards for PFCs. 
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5.6.4 Technical Assessment Summary 

 

According to the data reviewed, the site inspection, and the interviews, the remedy is functioning as 

intended by the 2010 ROD and 2011 ESD.  There have been no changes in the physical conditions of the 

site that would affect the protectiveness of the remedy.  There have been no changes in the toxicity 

factors for the contaminants of concern that were used in the streamlined HHRA, and there have been no 

changes to the standardized risk assessment methodology that could affect the protectiveness of the 

remedy.  There has been no change to the regulatory status of PFCs.  There is no other information that 

calls into question the protectiveness of the remedy.   

 

5.7 ISSUES 

 

A groundwater assessment is needed to assess current conditions related to PFCs in groundwater at the 

site.  Groundwater assessment sampling was completed in April 2014 but an evaluation of the validated 

analytical results has not yet been completed.  Therefore, the current extent of PFCs in groundwater is 

unknown. 

 

Based on exceedances of EPA’s PHA for PFOA and PFOS in drinking water, the 2011 ESD for AOC 

Hangar 1 Non-APD includes a restriction on groundwater use for drinking water purposes.  The 2011 

ESD does not include a restriction on groundwater use for non-drinking water purposes because there 

were no exceedances of preliminary risk-based screening values (NMCPHC-calculated screening level 

values) calculated for non-drinking water uses including worker exposure and irrigation.  The EPA has 

identified this as an issue.  The Navy proposed to monitor for construction of any groundwater extraction 

well in the groundwater restriction area during annual LUC inspections, in lieu of a ROD amendment or 

ESD.   

 

No other issues were identified during this five-year review.  Recommendations and follow-up actions are 

presented in Section 5.8.   

 

The annual LUC inspections conducted in 2012 and 2013 confirmed that the remedy was implemented 

and protective of human health and the environment.  
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5.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

 

Issue 
Recommendation/Follow-

up Actions 
Party 

Responsible
Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness? 

(Y/N) 
Current Future 

Current 
extent of 
PFCs in 
groundwater 
is unknown 

Evaluate validated 
groundwater sampling data 
collected in April 2014 to 
assess current conditions 
related to PFCs in 
groundwater. 

U.S. Navy EPA/MassDEP Summer 
2014 

No Yes 

ESD did not 
include 
restriction 
on 
groundwater 
use for non-
drinking 
water 
purposes 

Expand the annual LUC 
inspection to monitor for 
construction of any 
groundwater extraction 
well in the groundwater 
restriction area. 

U.S. Navy  EPA/MassDEP Fall 2014 No Yes 

 

5.9 PROTECTIVENESS STATEMENTS 

 

The remedy for the Hangar 1 Non-APD is protective of human health and the environment since 

institutional controls are preventing exposure to, or the ingestion of, contaminated groundwater.  Long-

term protectiveness of the remedial action will be verified by completion of the groundwater assessment 

and annual LUC inspections.  

 

5.10 NEXT REVIEW 

 

A third five-year review for former NAS South Weymouth will be completed in 2019.   
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6.0 IR PROGRAM SITE 7 – FORMER SEWAGE TREATMENT PLANT 

 
This section presents the findings of the five-year review for the remedy implemented at the STP site.   

 
6.1 SITE CHRONOLOGY 
 

A site chronology is included in the following table:  

 

TABLE 6-1 
CHRONOLOGY OF SITE EVENTS 

 

Event Date 

Tile Bed Area is constructed and used for treatment and disposal of Base 
sanitary wastewater 

1940s to 1953 

STP is constructed and used as a sewage treatment plant 1953 - 1978 

STP is decommissioned 1978 

STP covered sludge drying bed area used for storage of road salt and sand 1980 - 2005 

PA performed by Argonne National Laboratory March 1988 

SI completed by Baker Environmental, Inc. December 1991 

Tanks and associated structures of STP removed 1992 

NAS South Weymouth is placed on the NPL May 1994 

STP Phase I RI Study completed by Brown & Root Environmental  July 1998 

STP Phase II RI completed by Tetra Tech NUS and ENSR April 2002 

Supplemental Sampling Event and Risk Assessment Addendum February - March 2006

FS completed by Tetra Tech NUS  February 2007 

Proposed Plan August 2007 

ROD signed April 2008 

Pre-Design Investigation (PDI) QAPP February 2008 

PDI Report completed by Tetra Tech  February 2009 

Remedial Action Work Plan (RAWP), STP July 2009 

Remedial Action (RA) 
July 2009 - September 

2010 

ESD August 2010 

QAPP Addendum 1 April 2011 

Supplemental PDI completed April and May 2011 

Interim Remedial Action Completion Report May 2011 

Supplemental PDI Project Report completed by Tetra Tech September 2012 
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Event Date 

Soil Delineation Sampling Plan June 2013 

Additional Soil Delineation Investigation completed July 2013 

Additional Soil Delineation Investigation Data Report February 2014 

Draft Addendum to RAWP May 2014 

 
 
6.2 BACKGROUND 

 
This section contains information on the STP’s physical characteristics, land and resource use, history of 

contamination, initial response, and basis for taking action.   

 

6.2.1 Physical Characteristics 

 

The STP comprises approximately 3.3 acres and is located in the northern portion of the former Base 

within the Town of Weymouth, as shown in Figure 6-1.  The Site includes the former STP Area (upland 

area), the former Tile Bed Area (leach field), and a portion of an adjacent wetland area.   

 

Forested and wetland areas border the upland area to the north and west, respectively, and an access 

road borders the Site to the east.  The former Tile Bed Area is located immediately south of the upland 

area.  The upland area is unpaved and is relatively flat with a westward slope.  The Site’s ground surface 

is covered by grasses, shrubs, and wetland vegetation.  Remaining above-ground structures within the 

upland area include concrete walls surrounding the former sludge drying beds, an inactive transformer 

(that does not contain PCBs), and groundwater monitoring wells installed in support of previous 

investigations performed at the Site.  Remaining below-ground structures include former trickling filters, 

digesters, building foundations, pipelines, a sump, a sludge pumping station, and other plant structures, 

some of which have been backfilled.  A temporary security fence surrounds excavated areas north and 

northwest of the former sludge drying beds.     

 

Several constructed drainage ditches are located at the Site, along the northwestern and southern 

borders of the STP area, and surrounding the Tile Bed Area.  The drainage ditches bordering the 

northwest and southern sides of the STP area converge west of the Site, merging into a drainage ditch 

that continues west through the wetlands toward French Stream.  The drainage ditches on the north and 

northwest sides of the Tile Bed Area drain to the ditch that runs along the southern border of the STP 

area.  The drainage ditches on the south and southwest sides of the Tile Bed Area discharge into the 

adjacent wetland near the southwestern corner of the Tile Bed Area.  The forested wetland in this area is 

characterized by numerous small hummocks and depressions, but no distinct drainage channels. 
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According to published mapping, the Site is near the eastern edge of mapped stratified drift aquifer areas 

(Williams and Tasker, 1974).  Glacial till is the expected overburden deposit.  The surficial deposits were 

reworked with the excavation and placement of various man-made materials within portions of the Site.  A 

thin layer of topsoil consisting of brown sand with some silt and gravel covers the Site.  Roots and other 

organic materials are typically present.   

 

The geologic origin and permeability of the sediments and the fracture orientation and morphology of the 

underlying bedrock influence groundwater flow throughout the Site.  The relatively uniform placement of 

the upper and lower till above the bedrock suggests a relatively uniform groundwater flow pattern 

throughout the Site.  An exception might be in areas where soil excavation has occurred, where gravel fill 

is present in the shallow overburden.  Since the water table occurs within this gravel, at least under some 

conditions, possible local effects on groundwater flow may occur, but these would be minimal.   

 

Groundwater flow throughout the STP area is generally toward the southwest, in the direction of French 

Stream (Tetra Tech NUS, 2000).  Groundwater elevations generally range from 177 feet northeast of STP 

to less than 156 feet in wells in the southwestern portion of the Site.  Water levels generally range from 

4 to 6 feet bgs, as measured in February 2008.  The monitoring well network present at STP consists of 

18 monitoring wells and 7 piezometers.   

 

6.2.2 Land and Resource Use 

 

The reuse zoning for the STP area is a combination of open space [Open Space-Corporation District 

(OS-C)] and village commercial use [Shea Village Commercial District (SVCD)] (SSTTDC, 2005).  The 

primary purpose of the OS-C District is to encourage the preservation of large continuous wetland areas 

and open space for park land, active and passive recreation, reservations, community gardens, rivers and 

streams, and similar uses.  The OS-C District is designed to permanently protect these open space 

resources so as to enhance the quality of life for residents and visitors to the area.  Allowed uses for the 

SVCD include light industry, biopharmaceutical commercial uses, and parking areas.   

 

6.2.3 History of Contamination 

 

The STP was active for approximately 25 years, from 1953 until 1978, at which time the plant was 

decommissioned and the wastewater system for the Base was connected to the Town of Weymouth 

municipal sanitary sewer system.  The STP initially consisted of a settling tank for primary (physical) 

treatment with a trickling filter and secondary settling tanks for secondary (biological) treatment of 

wastewater.  The treated wastewater was discharged through an outfall to a drainage ditch leading west.  

During the plant’s 25 years of operation, the Navy completed several upgrades, including expansion of 
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the secondary treatment system and construction of covered sludge drying beds for aerobic digestion 

(composing) of the wastewater sludge.  In 1978, the Navy decommissioned the STP and the Base 

wastewater was discharged to the municipal sanitary sewer system.  From 1980s until 2005, the covered 

sludge drying bed area was used for storage of road salt and sand.   

 

6.2.4 Initial Response 

 

The Navy has been conducting environmental investigations at the NAS South Weymouth property since 

1988 through its IR Program (Brown & Root [B&R] Environmental, 1998).  A PA, performed by Argonne 

National Laboratory in 1988 (Argonne, 1988), was followed by an SI which was completed in 1991 (Baker 

Environmental, 1991).  The SI recommended that the STP be further studied under the IR program as 

part of an RI.  The Phase I RI was completed by B&R Environmental, now Tetra Tech, in 1998.  

Additional investigation was deemed necessary following completion of the Phase I RI, so a Phase II RI 

was conducted in 2002.    

 

6.2.5 Basis for Taking Action 

 

The RI/FS characterized the nature and extent of contamination at the STP, assessed potential risks 

posed by these conditions, and recommended a remedial closure approach.  Investigations of the Site 

included sampling of groundwater, surface water, sediment, surface soil, and subsurface soil.  In addition, 

a HHRA and an ERA were conducted as part of the RI.  The results of the RI/FS are summarized below. 

 

Historic Sampling 

 

Media sampled during the RI included surface soil, subsurface soil, groundwater, surface water, and 

sediment.  Samples collected during the RI were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, and 

TAL metals.  The specific COPCs identified during the Phase II RI include: arsenic, 4,4’-DDT, dieldrin, 

benzo(a)anthracene, benzo(a)pyrene, and benzo(b)fluoranthene in soils; arsenic, methyl mercury, 

4.4’-DDD, 4,4’-DDE, 4,4’-DDT, and dieldrin in sediments; PCBs in surface water; and arsenic, 4,4’-DDD 

and 4,4’-DDT in groundwater.  

 

A supplemental investigation was performed in 2006 and included the collection of soil samples from the 

former sludge drying beds and the collection of additional filtered and unfiltered samples of groundwater 

from one monitoring well (MW-57D2).  No new COPCs were identified.  
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Risk Assessment 

 

Human Health Risk Assessment 

The results of the HHRA showed that potential carcinogenic risks and non-carcinogenic risks under the 

current use scenarios were within or below the acceptable risk benchmarks at the Site.  However, 

potential risks under the future scenarios were above acceptable carcinogenic and non-carcinogenic risk 

benchmarks for the future residential and recreational child receptors.  The primary contributors to the 

non-cancer risk were dieldrin in surface soils, PCBs in surface water, and arsenic in groundwater.  

Dieldrin in soil and arsenic in groundwater were also the primary contributors to the cancer risk.   

 

Ecological Risk Assessment 

The ERA found acceptable risks for terrestrial plants, terrestrial invertebrates, aquatic plants, and 

invertebrates.  Potential unacceptable risks were found for terrestrial vertebrates (birds and mammals) 

based on exposure to surface soil and sediment.  No other ecological risks were identified for current and 

future use scenarios evaluated. 

 

Feasibility Study 

 

Based on the risks identified in the RI, a FS was completed in April 2007 (Tetra Tech NUS, 2007b).  In 

the FS, PRGs for the identified COCs in each media were selected from calculated human health risk-

based values, ecological risk-based values, ARARs, TBCs, and basewide background concentrations.  

The FS identified the media of concern as soil and sediment.  The FS established RAOs which are 

media-specific goals based on the COCs, exposure pathways, and receptors at the Site.  The FS 

identified four remedial alternatives and evaluated each one based on its implementability, effectiveness, 

and cost.  Each alternative was further evaluated based on the nine FS criteria grouped into threshold 

criteria, primary balancing criteria and modifying criteria.   

 

6.3   REMEDIAL ACTION 

 

The Navy’s proposed remedy in the August 2007 Proposed Plan was Alternative 3, removal and off-site 

disposal or recycling (asphalt batching) of COC-impacted soil and sediment to achieve the selected 

PRGs (U.S. Navy, 2007c).  The Proposed Plan was available for public review and comment from August 

29, 2007 through September 28, 2007 and presented to the public on September 13, 2007.  The Navy 

considered all comments received and documented the selected remedy in the ROD. 
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6.3.1 Remedy Selection 

 

The ROD was signed by the EPA in April 2008, with MassDEP concurrence (U.S. Navy, 2008).  The 

RAOs developed for the STP are:  

 

 Eliminate potential human and ecological receptor exposure to COCs present in Site soil at 

concentrations above the selected PRGs; and 

 Eliminate potential human and ecological receptor exposure to COCs present in Site sediment at 

concentrations above the selected PRGs.  

 

The remedy selected to meet these RAOs included the following elements:  a PDI, excavation, off-site 

disposal or recycling (asphalt batching), post-remediation sediment monitoring, and pre- and post-

remediation groundwater monitoring.  As stated in the ROD, the major components of the selected 

remedy included the following: 

 

 Conducting a PDI to further delineate the types and extents of COCs requiring remediation in soil and 

sediment.  Additional sampling for methyl mercury in sediment and PCBs in surface water to verify 

conclusions of the risk assessments.  Conducting a comprehensive water level round to help evaluate 

groundwater flow at the Site as well as determine whether there are potential migration pathways that 

have not been adequately investigated.  Use the PDI results to support the planning of the excavation 

activities; 

 Excavation of soil and sediment containing COCs at concentrations exceeding PRGs; 

 Off-site disposal or recycling (asphalt batching) of excavated soil/sediment;  

 Conducting post-remediation sediment monitoring; and  

 Conducting pre- and post-remediation groundwater monitoring.  

 

6.3.2 Remedy Implementation 

 

After the ROD was signed in 2008, a PDI was performed followed by implementation of the RA in 2009.  

However, the remedial action was suspended when additional impacted soil was discovered during 

excavation.  A summary of the PDI, implementation of the RA, and subsequent investigations are 

provided below. 
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Pre-Design Investigation 

 

A PDI was conducted in 2008, as specified in the ROD.  Soil and sediment samples were collected to 

more fully delineate the extent of areas requiring remediation, surface water samples were collected to 

verify that surface water was not a medium of concern, and groundwater level measurements were 

collected to evaluate groundwater flow and to determine if there were potential migration pathways that 

had not yet been adequately investigated.  The PDI activities were completed in February 2008 and the 

Final PDI Report issued in February 2009 (LFR, 2009).  

 

Based on the results of the PDI, a remedial design was completed followed by implementation of a RA in 

2009.  The RA included soil and sediment excavation and collection of confirmatory samples in five areas 

as described in the RAWP (Tetra Tech EC, 2009).  The excavation and confirmatory sampling of four of 

the five areas was completed as planned.  However, additional contamination was discovered during 

excavation of Area A-2.  Confirmatory sampling results showed PAH contamination deeper than 1-foot 

bgs and beyond the planned limits of excavation.  As a result, additional excavation was completed along 

the sidewalls with elevated PAH concentrations throughout the extended footprint.  Exploratory test pits 

were then excavated up to approximately 15.5 feet bgs around the Site to further characterize the soil.  

The test pit observations suggested that subsurface petroleum contamination was present within and 

beyond the A-2 excavation area and that further investigation was warranted to determine if the PAH 

exceedances were due to petroleum contamination (Tetra Tech EC, Inc. 2011).  

 

In August 2010, the Navy finalized an ESD to the WGL ROD (Tetra Tech NUS, 2010e) which modified 

the STP remedy from off-site disposal or recycling by asphalt batching to use of the excavated materials 

from the Site as subgrade fill in the construction of the WGL cover system. 

 

Supplemental Pre-Design Investigation 

 

As a follow up to the RA, a Supplemental PDI was completed to meet the following objectives: 

 

 Further characterize and delineate the lateral and vertical extent of soil contamination via soil borings; 

 Determine if contamination exists outside of the remediated areas and whether the boundary of the 

remediation area needs to be adjusted based on a re-evaluation of the human health risk; 

 Determine whether the PAH contamination identified during the RA is petroleum-related or a 

CERCLA contaminant; 

 Determine whether further action would be performed under the MCP or CERCLA; 
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 Close the data gap associated with potential petroleum-impacted materials in pipes within the 

headwall where treated wastewater from the STP and storm water runoff discharged to the drainage 

ditch; and 

 Close the data gap associated with a high level of arsenic previously detected in stockpiled soil from 

Area A-2.  

 

The Supplemental PDI was conducted in April-May 2011.  A re-evaluation of human health risk was 

completed as part of the Supplemental PDI and new Post-ROD PRGs were developed since it was 

recognized that some of the COCs, media, and exposure scenarios were different from those in the 2008 

ROD.  A comparison of the results to the new PRGs indicated contamination existed outside of the 

previously defined excavation boundary from Area A-2.  

 

The excavation depth for the soil remedy specified in the ROD targeted the top foot of soil.  Additional soil 

was excavated during the RA to a depth of 2.4 feet bgs.  However, the unsaturated subsurface soil PRG 

exceedances were at depths ranging from 4 and 7 feet bgs while saturated subsurface soil PRG 

exceedances were at depths ranging from 11 to 14 feet bgs.  

 

Based on the PRG exceedances in the unsaturated and saturated subsurface soil, it was determined 

there were potential health impacts for a hypothetical resident or industrial worker.  Due to these potential 

human health impacts additional excavation or implementation of ICs was recommended.  Additional 

remedial action was recommended to remove portions of the pipes acting as a potential continuing 

source of contamination and to decommission other pipe sections as needed.  Confirmation sampling 

was also recommended beneath the pipes as well as downgradient in the man-made ditch to confirm the 

ditch had not been re-contaminated (Tetra Tech, 2012e).  

 

Additional Soil Delineation Investigation 

 

In 2013, an Additional Soil Delineation Investigation was performed to follow up on the 2009 RA and the 

2011 Supplemental PDI results and recommendations (Tetra Tech, 2014).  

 

The results of the 2013 investigation indicated that soil COCs remain above the Post-ROD PRGs and 

sediment COCs remain above the ROD-specified RGs.  Based on the results of the 2013 investigation 

and other data available from previous investigations conducted at STP, the Navy, EPA, and MassDEP 

determined additional remedial action was warranted at STP.  A Draft Addendum RAWP was generated 

to address remaining soil/sediment that exceed the remediation goals and to address sections of the 

drainage ditch on the southwest side of the Site that have been re-impacted since the 2009 RA (Tetra 

Tech EC, 2014).  The additional remedial action is scheduled for summer 2014.  
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6.4 PROGRESS SINCE LAST FIVE-YEAR REVIEW 

 

The STP remedy was not in place when the first five-year review was completed in July 2009.  

 

6.5 FIVE-YEAR REVIEW PROCESS 

 

This section provides a summary of the second five-year review process and the actions taken to 

complete the review.   

 

6.5.1 Administrative Components 

 

The U.S. Navy’s NAVFAC, BRAC PMO East, is the lead agency for this five-year review.  The former 

NAS South Weymouth points of contacts are David Barney, BRAC Environmental Coordinator, and Brian 

Helland, Remedial Project Manager.  The regulatory agencies that are part of the review team include the 

EPA and MassDEP.   

 

6.5.2 Community Notification and Involvement 

 

The Navy published a legal notice containing a description of the second five-year review process and a 

request for public participation in three local newspapers as noted in Section 1.3.  The second five-year 

review process was also presented to the public at the NAS South Weymouth RAB meeting on 

September 12, 2013.  Interview questionnaires were distributed to town officials and members of the 

public on the RAB mailing list.  A discussion of the interviews conducted as well as a summary of 

responses and/or comments to interview questions is presented below in Section 6.5.6.  

 

6.5.3 Document Review 

 

The second five-year review consisted of a review of relevant STP documents including decision 

documents, remedial action reports, the PDI and Supplemental PDI reports, and the Additional Soil 

Delineation Investigation Report (see Appendix A).   

 

6.5.4 Data Review 

 

Post-ROD, in-place soil and sediment results exceeding the Post-ROD PRGs for soil and the ROD RGs 

for sediment were reviewed for the 5 year review.  “In-place” soil and sediment refers to all soil and 
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sediment that currently remains on-site.  Post-ROD sampling locations are included in Table 6-2.  A 

summary of the data reviewed is included in Tables 6-3 and 6-4. 

 

Summary of Post-ROD In-Place Soil Results  

 

The evaluation of Post-ROD, in-place soil results included a review of all in-place soil samples, regardless 

of depth, and compared them to the Post-ROD PRGs.  Forty-two soil sample locations at STP have 

results with COCs exceeding the Post-ROD PRGs.  PAH concentrations exceeding the Post-ROD PRGs 

are widespread within Excavation Area A-2.  PAHs exceed the Post-ROD PRGs in all but 1 of the 42 soil 

sample locations with COCs exceeding the Post-ROD PRGs.  Concentrations of five PAHs 

(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-

cd)pyrene) exceed the Post-ROD PRGs at in-place soil sample locations.  

 

In addition to PAHs, concentrations of arsenic, pesticides, and PCBs were found to exceed the Post-ROD 

PRGs at in-place soil sample locations.  Based on the evaluation results, areas where additional 

excavation is warranted, and can be practically attained, include the following: an approximately 30 by 

50 foot area along the western edge of Excavation Area A-2 and extending west, southwest of Area A-2; 

the portion of Area D (drainage ditch) from the headwall to and including sediment sample location SD-

D07; and two approximately 5 by 5 foot areas surrounding sample locations in the eastern portion of Area 

A-2 (A2-B-04-B and A2-B-05-B).  Soil at depth, greater than six feet bgs, remaining above the Post-ROD 

PRGs that cannot be practically obtained, would remain on-site and require a LUC and LTM.  In-place soil 

results exceeding the Post-ROD PRGs are included in Table 6-4.  The areas designated for further 

excavation are presented in the Draft Addendum to Remedial Action Work Plan (Tetra Tech EC, 2014).  

 

Summary of Post-ROD In-Place Sediment Results  

 

The following is a summary of Post-ROD, in-place sediment results with COCs exceeding the ROD-

specified RGs.  COCs exceed the RGs at two sediment sample locations (SD-05 and SD-07) collected in 

the drainage ditch (Figure 6-1).  COC concentrations exceeding the RGs include three pesticides (4,4’-

DDD, 4,4’-DDE, and 4,4’-DDT) and one metal (arsenic).  4,4’-DDD and 4,4’-DDT concentrations exceed 

the RG at both locations but 4,4’-DDE and arsenic were only detected above the RG at the upstream 

sediment sample location (SD-05).  Based on the in-place sediment sample results collected from the 

drainage ditch, it appears contaminant concentrations decrease from upstream to downstream.  The 

upstream sample location (SD-05) is approximately 10 feet downstream from the headwall.  In-place 

sediment results exceeding the ROD-specified RGs are included in Table 6-4.  The areas designated for 

further excavation are presented in the Draft Addendum to Remedial Action Work Plan (Tetra Tech EC, 

2014).  
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6.5.5 Five-Year Review Site Inspection 

 

A site inspection was conducted at the site on June 18, 2014, by Tetra Tech personnel (see Appendix B).  

The purpose of the inspection was to observe current site conditions as part of the overall assessment of 

the protectiveness of the remedy.   

 

Overall the site was in good condition.  A large portion of the Site was fenced as it contains on-going 

excavation.  A metal sign warning of the presence of the site was observed at the south entrance to the 

Site.  The sign was in good condition and the warning was visible and legible, although not affixed to a 

physical structure.  The western section of the perimeter path was vegetated and several wells were 

observed with the well casings intact and surface seals in fair condition.  

 

The excavation areas at STP were inspected.  Excavation areas B-1 and B-2 were evident as indicated 

by the presence of backfill and relatively new ground vegetation; no adverse conditions were noted.  

Excavation Area A-1 was not clearly evident but the area was inspected and found to have been 

backfilled to grade after the previous excavation.  Excavation Area A-2 was bounded by a temporary 

fence; the fence was upright and intact.  The western portion of Area A-2 is planned for further 

excavation, as outlined in the Draft Addendum to Remedial Action Work Plan (Tetra Tech EC, 2014), and 

flags were present in the ground denoting the additional area to be excavated.  The eastern portion of 

Area A-2 was backfilled and partially covered with new vegetation.  Excavation Area D (drainage ditch) 

was clear of brush and tree growth, allowing water from the headwall to pass.  The site inspection 

recommended the fence and signs remain at the Site until after additional excavations are completed.  

 

6.5.6 Interviews 

 

Tetra Tech personnel conducted interviews with town officials and members of the public who showed 

interest in being interviewed about the second five-year review at Former NAS South Weymouth.  Sample 

interview question forms were distributed to administrative assistants for the Town Clerk, Planning Board, 

and Health Department in the Town of Weymouth and for the Town Clerk, Board of Health, and Planning 

Commission in the Town of Rockland.  

 

Tetra Tech personnel interviewed reference librarians at the following public libraries and briefly 

described the five-year review process:  Tufts Library (Weymouth) and Memorial Library (Rockland).  

Each librarian indicated that the level of interest in the NAS South Weymouth documents was low.  The 

reference librarian at the Tufts Library requested all future documents be submitted on CD because 

storage space is limited.  
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Tetra Tech personnel also conducted an interview with David Barney, BRAC Environmental Coordinator 

for former NAS South Weymouth.  The BRAC Environmental Coordinator noted that the remedies in 

place were performing well.  

 

Tetra Tech personnel received a completed interview questionnaire from the Weymouth Health 

Department.  The general sentiment from the Weymouth Health Department was that all remedial actions 

have been conducted and those planned have been appropriate to protect human health and the 

environment.  The Department felt well informed regarding activities at the Base and stated that the RAB 

meetings have been very informational.  Concerns expressed by the Weymouth Health Department 

included:  

 

 Privatization of clean-ups at the Base. 

 Continued involvement of the Navy to fund and perform required remedial actions.  

 

No comments were received specific to the STP site.  Complete interview records are included in 

Appendix C.   

 

6.6 TECHNICAL ASSESSMENT 

 

This section provides a technical assessment of the remedy implemented at the STP in the form of 

responses to the three questions outlined in the Comprehensive Five-Year Review Guidance (EPA, 

2001).  The assessment evaluated: whether the remedy is functioning in accordance with the decision 

documents; whether RAOs have changed or been updated; and whether any other information exists that 

could affect the remedy’s protectiveness.   

 

6.6.1 Question A: Is the Remedy Functioning as Intended by the Decision Documents? 
 

Remedial Action Performance 
 

The remedy, as specified in the 2008 ROD, has been initiated but is not yet completed.  The remedy was 

initiated in 2008 but the extent of contamination encountered during remedy implementation was beyond 

the originally anticipated boundaries.  Therefore, the remedial action was temporarily suspended until 

additional investigations could be conducted to further define the nature and extent of the remedial action 

warranted.  Based on the additional investigation results, the originally scoped remedial action has been 

modified to incorporate additional COCs, expand the originally targeted excavation areas, and incorporate 

the removal of existing drainage piping.  An additional remedial action will be conducted in accordance 
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with the Draft Addendum to Remedial Action Work Plan (Tetra Tech EC, 2014) in order to meet the RAOs 

established in the ROD.  

 

Indicators of Remedy Problems 

 

As mentioned above, the remedy has been implemented but not yet completed.  Post-ROD investigation 

results indicated modifications to the originally scoped remedial action were warranted because additional 

COCs were identified, soil contamination was observed at greater depths then originally defined, and 

sediment in the drainage ditch was found to have been re-contaminated after the 2009 RA.  Additional 

remedial action was determined to be warranted (Tetra Tech, 2014).  An additional remedial action will be 

conducted in accordance with the Draft Addendum to Remedial Action Work Plan (Tetra Tech EC, 2014) 

in order to meet the RAOs established in the ROD.  If after this removal action, soil or sediment 

contaminant concentrations still exceed remediation goals and it is not practical to excavate (due to depth 

bgs or wet location), then a ROD Amendment or ESD should be considered to incorporate LUCs and 

associated monitoring into the remedy.  

 

6.6.2 Question B: Are the Exposure Assumptions, Toxicity Data, Cleanup Levels and Remedial 
Action Objectives (RAOs) Used at the Time of the Remedy Selection Still Valid?   

 

Changes in Exposure Pathways 

 

Exposure scenarios were re-evaluated in the 2011 Supplemental PDI Report.  Based on the risk re-

evaluation completed in 2011, COCs were identified for hypothetical residents, industrial workers, and 

adolescent trespasser exposure scenarios.  Since the COCs, media, and exposure scenarios were 

different from those in the ROD, site-specific risk-based PRGs were calculated for all COCs based on the 

new exposure scenarios for surface soil, subsurface soil (saturated and unsaturated) and headwall soil.  

Based on the risk re-evaluation, soil COC concentrations were compared to the applicable PRG values 

established in the Supplemental PDI Report (Tetra Tech, 2012e).  No changes were made to the 

exposure scenarios for sediment and sediment COC concentrations are still compared to the ROD-

specified RGs. 

 

No changes in land use have occurred since the selection of the remedy. 

 

Changes in Standards or Newly Promulgated Standards 

 

There have been no changes to relevant ARARs or newly promulgated standards that affect the 

protectiveness of the remedy. 
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Changes in Toxicity and Other Contaminants Characteristics 

 

There have been no changes in human health toxicity criteria that would affect the protectiveness of the 

remedy.  The toxicity factors (i.e., CSFs and RfDs) used in the human health risk assessment for the STP 

were obtained primarily from IRIS or other sources (e.g., HEAST) in 2000.  There was no oral CSF 

available for chromium VI at the time the HHRA was prepared.  A Tier 3 value from the New Jersey 

Department of Environmental Protection is now available.  In addition, chromium VI is now considered to 

be a mutagenic chemical.  Therefore, the cancer risks for chromium VI would increase.  However, these 

changes would not change the results and conclusions of the risk assessment and do not affect the 

protectiveness of the remedy.   

 

The ERA that was conducted as part of the Phase II RI was reviewed to determine whether the results of 

the risk assessment would change based on current criteria and/or methodologies.  The screening levels 

for several chemicals detected in surface soil, sediment, and surface water samples have either been 

updated or replaced with screening levels from other sources.  The changes in screening levels are 

unlikely to have a significant impact on the results and conclusions of the ERA because site-specific 

toxicity studies and biological studies were conducted as part of the ERA.  As indicated throughout the 

ERA and summarized in Table 7-38 of the ERA, several lines of evidence (i.e., several measurement 

endpoints) were used to evaluate each assessment endpoint.  The comparison of chemical 

concentrations to screening levels was only one line of evidence and it was typically given a lower weight 

than the site-specific toxicity testing, tissue data, and biological studies.   

 

A brief evaluation for each receptor group and the ERA tables referenced are included in Appendix G. 

 

Changes in Risk Assessment Methods  

 

The HHRA was prepared as part of the Phase II RI (Tetra Tech NUS, 2002b) and the remedial goals 

were calculated as part of the Feasibility Study (Tetra Tech, 2007b).  There have been several changes in 

HHRA methodology since the HHRA and the remedial goals were prepared.  Among these are: 

 

 The implementation of the EPA’s Dermal Guidance (RAGS-Part E) which was finalized in July 2004.  

Use of the RAGS-Part E guidance would result in slight changes in some dermal exposure 

parameters, such as exposed skin surface areas and dermal absorption factors.  However, the effect 

of these changes on the calculated risks would be minimal and would not affect the results and 

conclusions of the HHRA for the STP site. 

 Carcinogens that Act by a Mutagenic Mode of Action.  In March 2005, the EPA provided general 

direction on implementing the EPA's 2005 Guidelines for Carcinogen Risk Assessment and 
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Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens 

because of special considerations for carcinogens that act via a mutagenic mode of action.  This 

guidance affects risks calculated for children, adolescents, and lifelong receptors.  Of the chemicals 

identified as COCs at the STP site, the carcinogenic PAHs are considered to be mutagenic.  If the 

new guidance were to be used the risks for the child trespasser, child recreational user, and future 

resident would be higher.  However these changes would not affect the conclusions of the HHRA or 

the protectiveness of the remedy for the STP site. 

 EPA’s RAGS Part F, Supplemental Guidance for Inhalation Risk Assessment was published in 

January 2009.  Use of the RAGS Part F guidance would result in minor changes in the inhalation 

risks.  However, the effect of these changes on the calculated total risks would be minimal and would 

not affect the results and conclusions of the HHRA or the protectiveness of the remedy for the STP 

site. 

 

Due to the changes in HHRA methodology the remedial goals were recalculated using the methodology 

mentioned above in the Supplemental PDI Project Report (Tetra Tech NUS, 2012e).  In February 2014 

EPA published Human Health Evaluation Manual, Supplemental Guidance, Update of Standard Default 

Exposure Factors.  This guidance revised the standard exposure factors for residential and industrial 

exposures based on information from EPA’s 2011 Exposure Factors Handbook.  As the result of the 

changes in the default exposure assumptions the remedial goals presented in the Supplemental PDI 

Project Report would change for the following chemicals in saturated subsurface soil.   

 

Contaminant of 
Concern 

Units 

Saturated Subsurface Soil 
Hypothetical Resident Industrial Worker 

Old Value Revised 
Value 

Old Value Revised 
Value 

Benzo(a)anthracene µg/kg No Change 21,000 29,000 
Benzo(a)pyrene µg/kg No Change 2,100 2,900 
Benzo(b)fluoranthene µg/kg No Change 21,000 29,000 
Benzo(k)fluoranthene µg/kg No Change   
Dibenzo(a,h)anthracene µg/kg No Change 2,000 2,900 
Arsenic mg/kg 3.9 6.7 16 30 
Chromium mg/kg 3.0 3.1 57 65 
4,4’-DDD µg/kg 20,000 22,000 72,000 96,000 
4,4’-DDT µg/kg 17,000 19,000   
Aroclor-1016 µg/kg 3,900 4,000   
Aroclor-1260 µg/kg 2,200 2,400 7,400 10,000 
 

The changes in remedial goals do not affect the protectiveness of the remedy for the STP site.  

 

The ERA utilized a number of site-specific tests/studies to evaluate risks, such as tissue analysis of 

animals, toxicity tests, and biological surveys/field assessments.  These types of studies are still 
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conducted as part of baseline ecological risk assessments.  As discussed above, some changes have 

been made regarding how AVS and SEM data are evaluated, but the changes in the evaluation methods 

are not expected to change the risks because the AVS/SEM data was only one line of evidence that was 

used in the evaluations.  Also, based on the site-specific studies, no risks were found for exposure to 

chemicals in surface water or sediment for plants, invertebrates, amphibians, and aquatic organisms.  

The methodologies for conducting the site-specific tests/studies generally have not changed since they 

were conducted for the ERA.  Based on the food chain model, risks were identified for mammals and 

birds from chemicals in the soil and sediment.  The general methodology for evaluating risks to mammals 

and birds have not changed significantly since the ERA, and as discussed above, the PRGs developed in 

the FS and revised in 2011 would still be protective.   

 

6.6.3 Question C:  Has Any Other Information Come to Light that Could Call into Question the 
Protectiveness of the Remedy? 

 

Results from the PDI, Supplemental PDI, and the 2013 additional soil delineation investigation indicated 

modifications to the originally scoped remedial action are warranted because additional COCs were 

identified, soil contamination was observed at greater depths than originally defined, and sediment in the 

drainage ditch was found to have been re-contaminated after the 2009 RA.  The remedy, as specified in 

the 2008 ROD, does not provide long-term protectiveness for soil COCs remaining on-site at depth.  

Once the proposed additional remedial action is completed, in accordance with the Draft Addendum to 

Remedial Action Work Plan (Tetra Tech EC, 2014), the remedy as specified in the ROD will provide short-

term protectiveness.  If after this removal action, soil or sediment contaminant concentrations still exceed 

remediation goals and it is not practical to excavate (due to depth bgs or wet location), then a ROD 

Amendment or ESD should be considered to incorporate LUCs and associated monitoring into the 

remedy in order to provide long-term protectiveness.  

 

6.6.4 Technical Assessment Summary 

 

According to the data reviewed, the site inspection, and the interviews, the remedy is in process and not 

yet completed as intended by the ROD.  Additional excavation of soil/sediment exceeding the Post-ROD 

PRGs and ROD-specified RGs is warranted to achieve the RAOs established in the ROD.  The 

established remediation goals have not been met.  There have been no significant changes in the toxicity 

factors for the COCs that were used in the HHRA and ERA.  There have been changes to the 

standardized risk assessment methodology but these changes do not affect the protectiveness of the 

remedy.   
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6.7 ISSUES 

 

Additional investigations, conducted Post-ROD, indicate shallow soil and sediment results exceed Post-

ROD cleanup goals.  Additional investigations, conducted Post-ROD, also indicated soil contamination 

observed at depth.  

 

Recommendations and follow-up actions are presented in Section 6.8.   

 

6.8 RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

 

Issue 
Recommendation/ 
Follow-up Actions 

Party 
Responsible

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness?

(Y/N) 
Current Future 

Shallow soil 
and sediment 
results 
exceed Post-
ROD cleanup 
goals 

Complete 
additional remedial 
action to remove 
soil/sediment in 
exceedance of the 
Post-ROD cleanup 
goals  

U.S. Navy EPA/MassDEP Fall 2014 Yes Yes 

Soil 
contamination 
observed at 
depth 

A ROD 
Amendment or 
ESD is warranted 
to document any 
changes to the 
remedy (i.e. 
addition of LUCs 
and/or LTM plan)  

U.S. Navy EPA/MassDEP Spring 
2015 

No Yes 

 

6.9 PROTECTIVENESS STATEMENTS 

 

The remedy for STP is currently in process and not yet complete.  The current remedy (i.e. soil/sediment 

excavation) will be protective of human health and the environment in the short-term once the additional 

remedial action is complete.  However, if soil/sediment exceeding the remediation goals remains on-site 

after completion of the additional remedial action, changes to the remedy (i.e. addition of LUCs and a 

LTM plan) will be necessary to ensure long-term protectiveness.  The current remedy does not provide 

long-term protectiveness. 

 

6.10 NEXT REVIEW 

 

A third five-year review for former NAS South Weymouth will be completed in 2019.   
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7.0 OTHER CERCLA SITES  

 
This section includes a description of the IR sites and AOCs at the Base which are being investigated 

under the CERCLA remedial process.  The sites are grouped into ‘active sites,’ where investigations are 

on-going or a ROD is in place but the selected remedy has not yet been implemented and ‘closed sites,’ 

where investigations are complete and either a No Action or a NFA ROD is in place.  The locations of the 

sites discussed in this section are shown in Figure 1-1.  Two IR sites, the Former Fuel Farm (IR Site 6) 

and the U.S. Coast Guard Buoy Depot, are not discussed in this section.  The Former Fuel Farm was 

removed from the IR Program in 1994 and addressed under the Navy’s Underground Storage Tank 

Program.  The site was closed under the MCP in 2002.  The U.S. Coast Guard leased the Buoy Depot 

site from the Navy from March 1972 until October 2000, when the Navy transferred the property to the 

Coast Guard.  At the time of transfer the U.S. Coast Guard assumed responsibility for the CERCLA 

investigation at the Buoy Depot site.  The U.S. Coast Guard and EPA signed a ROD in 2006; the remedy 

has been implemented and long-term monitoring and operations and maintenance are underway. 

 
7.1 ACTIVE SITES 
 

The active sites include three IR sites where implementation of the ROD-specified remedy has not yet 

been completed and three AOCs where investigations are on-going.  Remedies have not yet been 

selected at the three AOC sites.  The table below indicates the active sites discussed in this section. 

 

Navy Designation EPA 
Designation 

Site Name Report 
Section 

IR Site 9, OU-10 OU9 Building 81 7.1.1 

IR Site 10, OU-11 OU11 Building 82 (Hangar 2) 7.1.2 

IR Site 11, OU-12 OU14 Solvent Release Area 7.1.3 

AOC Hangar 1 OU25 Hangar 1 - APD 7.1.4 

IOA-AOC 14 OU23 Water Tower Staining 7.1.5 

IOA-AOC 83 OU24 Hazardous Waste Storage Area 7.1.6 

 

7.1.1 IR Site 9 - Building 81 

 

IR Program Site 9, Building 81, the Marine Air Reserve Training Building and former vehicle maintenance 

garage, is located in the central building area of the Base.  The Building 81 site initially contained a 

500-gallon UST for the storage of waste oil.  The UST, associated piping, and a small quantity of 

surrounding soil (estimated at less than 30 cy) were removed in 1991. 

 

The site was originally investigated under the MCP program due to releases from the former UST.  A 

series of assessment activities were performed; approximately 170 cy of contaminated soils were 
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excavated from the vicinity of the UST in 1994 under the Immediate Response Action (HNUS, 1995); and 

an additional 1,250 cy were excavated from the vicinity of the UST in 1998 under the Release Abatement 

Measure (Tetra Tech NUS, 1999).  Chlorinated VOCs were detected in groundwater at the site at 

concentrations of up to 1 ppm. 

 

An in-situ chemical oxidation (ISCO) pilot study was conducted in 2000-2001 to assess whether 

concentrations of chlorinated and other VOCs in groundwater could be significantly reduced (Tetra Tech, 

2002c).  Due the continued presence of chlorinated VOCs in the groundwater, the site was moved to the 

IR program.  Under the IR Program, the Navy used the ISCO results, combined with the analytical data 

compiled from the MCP program investigations, to characterize the Building 81 site and develop an RI 

Work Plan under CERCLA.  The RI field program was completed in December 2006.   

 

In response to comments on the draft RI report, a supplemental RI investigation work plan was developed 

in 2009 (Tetra Tech NUS, 2009h).  The final RI report was issued in October 2011 (Tetra Tech, 2011); the 

final FS was issued in April 2013 (Tetra Tech, 2013d).  A Proposed Plan was completed in September 

2013; a Draft Final ROD was completed in summer 2014 (U.S. Navy, 2013c and U.S. Navy, 2014).  

 

The selected remedy addresses potential unacceptable human health risks associated with extraction of 

site groundwater for production, supply and irrigation uses, or risks associated with vapor intrusion or 

vapors in construction trenches, by reducing site-wide contaminant concentrations in groundwater to 

cleanup levels.  The selected remedy consists of in-situ enhanced bioremediation, bio-barriers, MNA, and 

both permanent and interim LUCs.  The schedule for subsequent activities is included in Appendix H 

(FFA schedule).   

 

7.1.2 IR Site 10 - Building 82 (Hangar 2)  

 

IR Program Site 10, Building 82 (Hangar 2) is located in the central building area of the Base.  In 

September 1998, a maintenance action was conducted as part of Base closure activities.  The 

maintenance action included emptying and cleaning the floor drain systems and gas trap manholes, and 

disassembling, cleaning, and removing the oil-water separator (OWS).  Petroleum-related compounds 

detected in the vicinity of one of the gas trap manholes led to additional investigations conducted under 

the MCP program.  The floor drain system was identified as a possible source of contamination.  Once 

the floor drain systems were removed, the soils beneath the floor drains were sampled.  At that point, the 

EPA and MassDEP directed the Navy to cease activities under the MCP program and continue activities 

under the IR program consistent with CERCLA.   
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The Rl field activities were completed in December 2006.  Additional field investigation activities were 

completed in May 2009, including collection of groundwater samples for VOC analysis.  The final RI 

report was issued in February 2010 (Tetra Tech NUS, 2010g). 

 

The RI Report documented potential unacceptable risks for future residents primarily from use of 

groundwater as drinking water, and for future construction workers from inhalation of dust and inhalation 

of volatile contaminants in trench air.  Ecological risks to terrestrial plants and invertebrates, sediment 

invertebrates, aquatic organisms, and terrestrial receptors at the Site were evaluated and were 

determined to not warrant further evaluation.  After the final RI report was issued, and in conjunction with 

preparation of the FS, additional delineation of the groundwater contaminant plume was conducted.  In 

October 2010 Navy completed a maintenance action separate from the FS to remove additional drainage 

piping, manholes, and some impacted soil near the new access road.  The final maintenance action 

report was issued in July 2011.  The Navy completed the FS in July 2012 and the Proposed Plan in 

August 2012 (Tetra Tech, 2012f; 2012g).   

 

The ROD, which documents the selected remedy, was signed by the Navy and the EPA in September 

2012.  MassDEP issued a letter of concurrence dated September 27, 2012.  The selected remedy for the 

Building 82 Site is Alternative G-2A; chemical oxidation, LUCs, monitoring, and five-year reviews (as 

needed) (Tetra Tech, 2012h).  A LUCIP will be completed and implemented in 2014 for Building 82 in 

accordance with the ROD.  

 

The Navy is developing the remedial design for the groundwater remedy.  A pilot-scale study for the ISCO 

implementation will be performed on the trichloroethene (TCE) Plume at Building 82 in accordance with 

the ROD.  The remedial action will include two phases: Phase I includes a Field Pilot Study in a treatment 

zone encompassing the center of the mapped plume and Phase II is a Scale-Up that encompasses the 

remainder of the plume exceeding the RGs.  Groundwater samples were collected on December 19, 

2013 to establish a new baseline level of contamination prior to commencing the pilot study.  The 

schedule for subsequent activities is included in Appendix H (FFA schedule).   

 

7.1.3 IR Site 11 - Solvent Release Area  

 

IR Program Site 11, the SRA, is located in the northeast portion of the Base.  Investigations began based 

on the detection a trace level of tetrachloroethene (PCE) (below regulatory standards) in a background 

subsurface soil sample.  Additional field investigations, including a geophysical investigation and source 

delineation, led to the site being moved to the IR Program and identified as the SRA in early 2005.   
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The final RI Report was issued in August 2010 (Tetra Tech, 2010g).  An FS was completed to develop 

and evaluate potential remedial alternatives to address the potential unacceptable risks identified in the 

HHRA in the SRA RI Report.  The Final FS was issued in December 2012 (Tetra Tech, 2012i).  To 

support the FS decision-making process, the Navy performed additional groundwater sampling: two 

additional groundwater sampling rounds were completed in spring and fall of 2011 at key locations at the 

fringe of the PCE plume.  

 

The Navy issued the Proposed Plan for the SRA in February 2013, and the public hearing was held 

February 27, 2013 (Tetra Tech, 2013e).  The preferred alternative is remedial Alternative G-5A: 

overburden and bedrock source zone enhanced bioremediation, two overburden permeable reactive 

barriers (PRBs), monitoring, engineering controls, and LUCs.  The Navy issued the Final ROD in 

September of 2013 (Tetra Tech, 2013f).  The Navy is in the process of developing the remedial design for 

the groundwater remedy.  The remedial action will include two phases: Phase I includes a Field Pilot 

Study and Phase II is a Scale-Up.  Prior to the actual injection, groundwater samples will be collected to 

establish a new baseline level of contamination followed by the pilot study to implement a small scale 

version of the technique to help design the larger implementation, or Scale-Up, remedy.  A mulch barrier 

design is also ongoing.  The schedule for subsequent activities is included in Appendix H (FFA schedule).  

 

7.1.4 Area of Concern Hangar 1 - Aquifer Protection District 

 

Hangar 1 is located at the intersection of Shea Memorial Drive and Cummings Road.  The new East-West 

Parkway runs through the southeastern portion of the AOC Hangar 1 site.  Hangar 1 was the main hangar 

originally used to house dirigibles and was renovated to store and maintain airplanes.   

 

Various removal actions performed at Hangar 1 included cleaning and hydrostatically testing two floor 

drain systems.  The testing indicated that the system was damaged; the Navy removed the two floor drain 

systems.  Soil removals were conducted at the locations where PCB and naphthalene exceedances were 

detected during the confirmatory sampling following the floor drain system removals.  The Navy 

determined that there were no impacts to groundwater and recommended no further action for 

groundwater.  A NFA decision for soils and groundwater was documented in the July 2010 ROD (U.S. 

Navy, 2010b). 

 

New environmental data were collected in 2010 at the request of EPA and MassDEP to investigate the 

potential presence of PFCs in groundwater (Tetra Tech, 2010d).  The data were collected to assess the 

presence and extent of certain PFCs, which are components of AFFF.  AFFF was used, released, and/or 

spilled in and around Hangar 1.  Prior to the April 2010 PFC field investigation, no environmental samples 

collected at NAS South Weymouth had been analyzed for PFCs.  PFCs had not been included as 
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parameters for laboratory analysis since they are considered emerging contaminants and are not on the 

Target Compound List commonly used for environmental investigations.  Since the 2010 groundwater 

results indicated the presence of PFCs, samples were collected in 2011 to determine the extent of PFCs 

in groundwater (Tetra Tech, 2011e).  The field program included re-development of existing monitoring 

wells, installation of new monitoring wells, and sampling of selected new and existing monitoring wells.   

  

In January 2009, the EPA published PHA values for PFOA and PFOS in groundwater used for drinking 

water: 0.4 microgram per liter (µg/L) for PFOA and 0.2 µg/L for PFOS (EPA, 2009d).  Since the 2009 EPA 

PHA was published, the EPA has not proposed or published any standards for PFCs. 

 

There is a medium yield aquifer beneath a portion of the Hangar 1 area.  This aquifer is designated as an 

APD in the SSTTDC Zoning and Land Use By-Laws for NAS South Weymouth (SSTTDC, 2005).  The 

groundwater outside of the APD (non-APD) was the subject of the December 2011 ESD where the Navy 

implemented institutional controls to prohibit the use of groundwater for drinking water purposes (Tetra 

Tech, 2011f).  The Navy determined that all remedial actions had been taken and that the non-APD 

parcel was suitable to transfer.  A full evaluation was completed for the non-APD portion of AOC Hangar 

1 during this five-year review (Section 5).  The APD area was not addressed in the 2011 ESD for AOC 

Hangar 1.  A remedy is not yet in place for the APD area of AOC Hangar 1 and is subject to a future 

remedial action.  However, the APD area remains under Navy control and all uses of groundwater are 

prohibited unless prior written approval from the Navy is provided.  The LUCs will be evaluated during the 

FS following completion of an RI.  The schedule for subsequent activities is included in Appendix H (FFA 

schedule).   

 

7.1.5 Area of Concern 14 

 

AOC 14 encompasses the area along two railroad spurs that brought supplies to the Base beginning in 

the 1940s.  The site includes an area where drums had been stored along the railroad spurs.  Potential 

staining visible on aerial photographs suggested that spills may have occurred along the spurs.  Surface 

soil, subsurface soil, and groundwater samples were collected in the area where materials were stored 

and possibly spilled. 

 

A streamlined HHRA was conducted to evaluate the potential for risks to human health from exposures to 

chemicals at or originating from the site in accordance with CERCLA risk assessment guidance.  Due to 

concerns about the adequacy of the site characterization, further actions were put on hold in 2007.  The 

site was then included in the Industrial Operations Area (IOA) and additional characterization was 

conducted.  The Navy conducted a field investigation in 2011 to assess data gaps in historical surface 

and subsurface soil sampling events.  The results of the IOA data evaluation revealed detections of 
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PAHs, arsenic, chromium, and Aroclor-1260 above risk-based cleanup goals.  The Navy, EPA, and 

MassDEP agreed that a removal action should be performed to protect human health and the 

environment, facilitate property transfer, and allow for immediate site closure with unlimited use and 

unrestricted exposure for future property use.  An action to address the identified risks will be 

documented in a Proposed Plan and ROD for the Site.  

 

7.1.6 Area of Concern 83 

 

AOC 83 is the former RCRA 90-day hazardous waste accumulation area located on Shea Memorial Drive 

between Building Nos. 131 and 2.  The 90-day hazardous waste accumulation area consists of an 

approximately 2,400 square foot concrete pad that is covered by a supported roof (which overhangs the 

concrete pad by more than 2 feet) and a fire suppression system.  This area is surrounded by a chain-link 

fence.   

 

A streamlined HHRA was conducted to evaluate the potential for risks to human health from exposures to 

chemicals at or originating from the site in accordance with CERCLA risk assessment guidance.  Due to 

concerns about the adequacy of the site characterization, further actions were put on hold in 2007.  The 

site was then included in the IOA and additional characterization was conducted.  The Navy conducted a 

field investigation in 2011 to assess data gaps in historical surface and subsurface soil sampling events.  

The results of the IOA data evaluation revealed detections of PAHs, arsenic, chromium, and Aroclor-1260 

above risk-based cleanup goals.  The Navy, EPA, and MassDEP agreed that a removal action should be 

performed to protect human health and the environment, facilitate property transfer, and allow for 

immediate site closure with unlimited use and unrestricted exposure for future property use.  An action to 

address the identified risks will be documented in a Proposed Plan and ROD for the Site.   

 

7.2 COMPLETED SITES 

 

The completed, or closed, sites include 3 IR sites with No Action RODs and 14 AOCs with either No 

Action or NFA RODs.  Since there are no cleanup actions required and no unacceptable risks at these 

sites, five-year reviews are not required.  The table below indicates the completed sites discussed in this 

section. 

 

Navy 
Designation 

EPA 
Designation 

Site Name Report 
Section 

IR Site 3, OU-3 OU3 Small Landfill 7.2.1 

IR Site 5, OU-5 OU5 Tile Leach Field 7.2.2 

IR Site 8, OU-8 OU8 Abandoned Bladder Tank Fuel Storage Area 7.2.3 

AOC 3 OU15 Suspected TACAN Disposal Area 7.2.4 
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Navy 
Designation 

EPA 
Designation 

Site Name Report 
Section 

AOC 4A OU19 Air Traffic Control Area – Abandoned Septic System 7.2.5 

AOC 8 OU16 Wyoming Street Area – Building 70 7.2.6 

AOC 13 OU15 Supply Warehouse 7.2.7 

AOC 15 OU15 Water Tower 7.2.8 

AOC 35 OU13 Former Pistol Range 7.2.9 

AOC 53 OU17 Former Radio Transmitter Building Area 7.2.10 

AOC 55A OU12 North of Trotter Road – Antenna Field 7.2.11 

AOC 55B OU12 North of Trotter Road – Debris Area 7.2.12 

AOC 55C OU22 North of Trotter Road – Pond Area 7.2.13 

AOC 55D OU18 North of Trotter Road – Wetland Area 7.2.14 

AOC 60 OU20 East Mat Drainage Ditch 7.2.15 

AOC 61 OU21 TACAN Outfall and Associated Areas 7.2.16 

AOC 100 OU15 East Street Gate Area 7.2.17 

AOC Main Gate NA Main Gate Encroachment Area 7.2.18 

 

7.2.1 IR Site 3 - Small Landfill 

 

IR Program Site 3, the SL, is an approximately 0.8-acre inactive landfill located east of the Old Swamp 

River.  The SL received concrete rubble and tree stumps for a brief period of time ending in the mid-

1980s.    

 

The Navy collected soil and groundwater samples and conducted geophysical studies during the SI and 

RI.  The human health and ERAs concluded that cleanup of environmental media was not warranted 

based on potential exposure to these compounds.  Since no CERCLA risks were identified, an FS was 

not required. 

 

The ROD was signed by the EPA and Navy, with MassDEP concurrence, in March 2002 (U.S. Navy, 

2002).  The ROD specified No Action with groundwater monitoring under CERCLA and required closure 

of the landfill under applicable state law.  The required groundwater monitoring was completed in 2002.  

The Navy submitted a Corrective Action Design, which follows the substantive requirements of the 

Massachusetts Solid Waste Regulations, to the MassDEP Office of Solid Waste in January 2008.  The 

landfill cover system was constructed in summer 2010, consistent with the approved Corrective Action 

Design (Tetra Tech, 2008c).  Post-closure LTM activities consistent with state requirements began in fall 

2010 and are on-going (Tetra Tech, 2010h). 

 



 

W5214886F 7-8 CTO 166 

7.2.2 IR Site 5 - Tile Leach Field  

 

IR Program Site 5, the TLF, comprises approximately 0.3 acres located in the southwest part of the Base 

along a drainage ditch.  The TLF was in active use from 1945 until its closure in 1956.  Available 

information indicated that the leach field may have received battery acid wastes, which likely contained 

lead.   

 

Surface water, sediment, groundwater, and soil samples were collected as part of the SI and Phase I RI.  

There were no exceedances of human health or ecological risk thresholds for the receptors that were 

assessed.  The Final RI Report was submitted in May 2002.  Since no risks were identified, an FS was 

not performed. 

 

An additional focused groundwater investigation was conducted in April 2005 to address concerns about 

the 1, 4-dioxane results reported in the Phase II RI.  The Navy issued a No Action Proposed Plan in 

October 2005.  The Navy and EPA signed the Final ROD in May 2006 that specified No Action under 

CERCLA.  MassDEP provided a letter of concurrence dated April 27, 2006. 

 

7.2.3 IR Site 8 - Abandoned Bladder Tank Fuel Storage Area 

 

IR Program Site 8, the ABTFSA, comprises approximately 0.46 acres located northwest of Building 

No. 82 (Hangar 2).  From approximately 1982 to 1987, the site was used for the temporary storage of 

JP-5, a type of aviation gasoline.  The fuel was stored in four 10,000-gal fabric bladders (tanks) contained 

within an earthen berm.  The tanks were used to support refueling operations for active aircraft. 

 

Soil, sediment, groundwater, and surface water samples were collected as part of the SI and Phase I RI.  

No significant human health or ecological risks were identified at the site.  The RI report was finalized in 

March 2002. 

 

The Navy issued a No Action Proposed Plan in October 2002.  The Navy and EPA signed the No Action 

ROD in May 2003.  MassDEP provided a letter of concurrence with the No Action decision, dated 

March 21, 2003. 

 

7.2.4 Area of Concern 3 

 

AOC 3, the Suspected Tactical Air Navigation System (TACAN) Disposal area, is defined as the area 

bordered by Runway 8-26, Runway 17-35, and Taxiway C, and is situated in the central portion of the 

Base.  AOC 3 is located east of the TACAN outfall headwall and northwest of the Jet Engine Test Stand.  
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AOC 3 included a mound (soil pile) containing soil, debris, wood, and metal waste in a grassy field near 

the TACAN outfall.  The Navy removed the mound and adjacent soil.  Confirmatory sampling indicated 

that the cleanup goals were achieved and no significant risk remained to human health or the 

environment. 

 

A NFA Proposed Plan was issued in October 2005.  The Navy and EPA, with MassDEP concurrence, 

signed a No Further Action ROD in May 2006.   

 

7.2.5 Area of Concern 4A 

 

The AOC 4A, Air Traffic Control (ATC) Area - Abandoned Septic System, investigations focused on 

potential leaching of material from a septic system that serviced the control tower.  The control tower was 

built in the early 1950s and was in service from the time of its construction until autumn of 1996.   

 

The surface soil, subsurface soil, groundwater, and sediment data collected during the sampling events 

were used to evaluate potential human health risks at the site.  The HHRA determined that there were no 

unacceptable risks.  In July 2004, an ERA was conducted; no unacceptable risks to ecological receptors 

were identified from potential exposure to surface soils and sediment.   

 

A No Action Proposed Plan was issued in June 2007.  The Navy and EPA, with MassDEP concurrence, 

signed a No Action ROD in December 2007. 

 

7.2.6 Area of Concern 8 

 

AOC 8, the Wyoming St. Area - Building 70, consists of the former location of Building No. 70, the Radio 

Receiver Building.  The site is located in a remote part of the southeastern portion of the Base.  The 

building contained electrical equipment used to support an antenna field and was reportedly burned as a 

fire fighting exercise.  Reports also indicated that electrical equipment may not have been removed prior 

to burning the structure.  

 

Surface soil, subsurface soil, and groundwater samples were collected during a number of sampling 

events to characterize the site.  The results indicated that soils were contaminated with PCBs and a PCB 

clean up goal was established.  Following a number of removal actions to excavate the full extent of the 

contaminated soils, post-excavation confirmatory samples indicated that the clean up goals were 

achieved.  Approximately 1,534 tons of soils were removed for off-site disposal.  Wetland areas disturbed 

during the removal actions were restored.   

 



 

W5214886F 7-10 CTO 166 

A NFA Proposed Plan was issued in June 2007.  The Navy and EPA, with MassDEP concurrence, signed 

a NFA ROD in January 2008.  Post-restoration wetland monitoring has been successfully completed.   

 

7.2.7 Area of Concern 13 

 

AOC 13, the Supply Warehouse Railroad Spur, includes the area immediately surrounding the north side 

of Building No. 2, the supply warehouse, where a rail spur abuts the building.  The site is located in the 

central portion of the Base.  The rail spur adjacent to the supply warehouse provided access to the 

building for delivery of all hazardous and nonhazardous materials used on Base for nearly 20 years.   

 

Soil and groundwater samples were collected.  PAHs and hydrocarbons were identified in the soils; no 

contaminants of concern were identified in groundwater.  Soils were excavated in 2001.  After additional 

subsurface sidewall confirmatory samples were collected in early 2004, the Navy excavated a larger area 

in September 2004.  Target cleanup levels were achieved and thus no unacceptable risk to human health 

or the environment remained. 

 

A NFA Proposed Plan was issued in October 2005.  Navy and EPA, with MassDEP concurrence, signed 

a NFA ROD in May 2006. 

 

7.2.8 Area of Concern 15 

 

AOC 15, the Water Tower, consists of a grassy area underneath and around the Water Tower.  Site 

surveys identified the possibility that lead paint in soil was a site concern.  The Navy conducted removal 

actions to reduce lead levels in soil surrounding the base of the tower.  

  

A ground-water assessment was conducted to confirm that lead–contaminated soil at AOC 15 had not 

affected ground water.  Based on the results, no further action was recommended for this site. 

 

A NFA Proposed Plan was issued in October 2005.  The Navy and EPA, with MassDEP concurrence, 

signed a NFA ROD in May 2006. 

 

7.2.9 Area of Concern 35 

 

AOC 35, the Pistol Range, is comprised of approximately 2 acres located in the central portion of the 

Base and north of the East Mat.  The site formerly contained small buildings and a large earthen 

embankment which doubled as a pistol range backstop and de-armament embankment as a safety 
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precaution for aircraft parked on the East Mat.  The Navy has removed the buildings and de-armament 

embankment.   

 

In June 2000, the Navy completed a CERCLA TCRA to address soil that contained elevated 

concentrations of lead (from past Pistol Range operations) through excavation and off-site disposal.  

Post-excavation soil sampling results confirmed that the cleanup goal was achieved and that lead 

concentrations in soil were below EPA’s risk-based screening criterion for unrestricted use.  In December 

2003, the Navy completed the removal of the site’s earthen “de-armament embankment” and disposed 

the soil offsite.  The Navy found no record that arms from aircraft were ever discharged to the 

embankment, and through its investigations, the Navy found no evidence that unexploded ordnance 

(UXO) or munitions-related compounds were present.  Post-excavation soil sample results for other 

constituents were within acceptable levels for unrestricted use.  The presence of VOCs in groundwater at 

AOC 35 was attributed to an upgradient site, IR Site 11 (SRA), and not to AOC 35 itself.   

 

The Navy issued a NFA Proposed Plan in September 2004.  The Navy and EPA, with MassDEP 

concurrence, signed a NFA ROD in February 2005.   

 

7.2.10 Area of Concern 53 

 

AOC 53, the Former Radio Transmitter Building, covers approximately 5.7 acres and includes a large 

open field that is the former location of the Radio Transmitter Building (Building No. 33).  The building was 

likely demolished between 1978 and 1993 and may have housed PCB-containing equipment.  Interviews 

with Base personnel indicated that liquid and solid waste was buried in the vicinity of former Building 

No. 33.   

 

Two surface soil, subsurface soil, groundwater, sediment, and surface water sampling rounds were 

conducted at AOC 53.  The results indicated potential risks to human health and the environment.  

Petroleum-contaminated soil was removed from the Building 33 foundation; and sediment with elevated 

concentrations of metals and PAHs was removed from the Old Mill Stream bed.  Following completion of 

the excavations, the soil data were used in further risk evaluations which determined that there was no 

unacceptable risk to human health or the environment.   

 

The Navy issued a NFA Proposed Plan in June 2007.  The Navy and EPA, with MassDEP concurrence, 

signed a NFA ROD in December 2007. 
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7.2.11 Area of Concern 55A 

 

AOC 55A is located west of Calnan Road, north of Trotter Road and along (east of) the Base property 

fence line.  The antenna field contained seven towers that were associated with the Radio Transmitter 

Building (Building No. 78).  The poles and much of the grounding system wires and rods have been 

removed from the approximately 11 acre site. 

 

Sediment and surface soils samples were collected; the data were used to support the streamlined 

human health and ERAs.  There were no unacceptable human health risks identified at the site.  The 

Navy removed the antenna poles, and the contaminated soils and sediment around the base of the poles 

to address potential unacceptable ecological risks.  The post-excavation samples indicated that no 

unacceptable ecological risk remained.  The Navy issued a NFA Proposed Plan in August 2003.  The 

Navy and EPA, with MassDEP concurrence, signed a NFA ROD in October 2003. 

 

7.2.12 Area of Concern 55B 

 

AOC 55B extends north of the current Radio Transmitter Building (Building No. 78) to the area south of 

the former Radio Transmitter Building (AOC 53) and the Main Gate.  The site is an approximately 10 acre 

area of solid waste debris containing concrete debris with rebar, some rusted 55-gal drums, tires, shoes, 

and other household and automotive debris.  The Navy removed the surficial solid waste and debris. 

 

Surface soil, subsurface soil, groundwater, and surface water samples were collected and the results 

used to support the streamlined human health and ERAs.  Due to low ecological risks associated 

primarily with the wetland area in the northwest portion of the site, that area was re-designated as 

AOC 55D and was addressed separately from AOC 55B.   

 

There were no unacceptable human health or ecological risks identified at the site.  A No Action 

Proposed Plan was issued for public comment in August 2003.  The Navy and EPA, with MassDEP 

concurrence, signed a No Action ROD in October 2003.   

 

7.2.13 Area of Concern 55C 

 

AOC 55C is located in the Town of Weymouth west of Perimeter Road.  The site includes a small pond 

and adjacent wetland and is approximately 0.4 acres.  Metallic debris was observed scattered throughout 

this area, with a large percentage of debris around the perimeter of the pond.  The site is an undeveloped 

parcel; most of the area is a delineated isolated wetland which appears to have been historically 
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disturbed by filling and dumping.  A potential vernal pool area (which has not been classified as a 

“certified vernal pool” by the State of Massachusetts) has been identified within the wetland.   

 

The ERA performed in 2007 concluded that there were potential risks to terrestrial plants and 

invertebrates, and sediment invertebrates.  A HHRA performed in 2008 identified potential unacceptable 

cancer risks to future residents exposed to soils and sediments.   

 

The Navy prepared an engineering evaluation and cost analysis (EE/CA) which recommended 

excavation, confirmatory sampling, and wetland restoration for AOC 55C.  A NTCRA was completed in 

2011, and post-restoration monitoring was performed to ensure the success of the wetland restoration 

and to control invasive non-native plants, as needed.  Following the successful completion of the removal 

action, the Navy prepared an NFA Proposed Plan and ROD.  The NFA ROD was signed by the EPA on 

September 21, 2011 and the MassDEP provided their concurrence in a correspondence dated 

September 8, 2011.  Post-restoration wetland monitoring continues. 

 

7.2.14 Area of Concern 55D 

 

AOC 55D is a 0.44-acre wetland located in the northwest portion of the Base, north of Trotter Road.  The 

site was originally part of the northwest section of AOC 55B, which contained miscellaneous construction, 

household, and other debris.  Sediment and surface water samples were collected at AOC 55D from the 

wetland area, initially as part of the AOC 55B investigations, and later as part of AOC 55D.   

 

In 2004, a streamlined ERA determined that the site sediment and surface soils did not pose 

unacceptable risk to ecological receptors.  A HHRA was also completed; human health risks were 

determined to be below the EPA target level for surface water and sediment at the site. 

 

The Navy concluded that there was no unacceptable risk to human health or the environment and 

therefore issued a No Action Proposed Plan in June 2007.  A No Action ROD was signed by the Navy 

and EPA, with MassDEP concurrence, in December 2007.  

 

7.2.15 Area of Concern 60 

 

AOC 60, the East Mat Drainage Ditch, is located in the east-central portion of the Base, adjacent to the 

East Mat.  The ditches provided drainage from the East Mat and the surrounding areas.  AOC 60 includes 

the eastern portion of the ditch; the western portion of the ditch is part of AOC 61.  The primary use of the 

East Mat was as a mooring area for lighter-than-air aircraft, aircraft fuel discharge area, aircraft de-arming 

area, and as a taxiway and parking area for aircraft.  
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Surface water and sediment samples collected during multiple investigations were used in a streamlined 

ecological risk assessment.  Based on the identified risks due to PAHs, the Navy removed sediment from 

3 locations in the East Mat Ditch and the northernmost section of the downstream tributary in January 

2004.  In January 2006, additional sediment sampling identified a PAH hot spot which was removed in 

2007. 

   

A Technical Memorandum completed in 2008 compiled the current conditions data set and screened the 

data against human health and ecological benchmarks.  Based on results of these evaluations, the Navy 

concluded that the removal actions successfully mitigated the identified risks and determined that the site 

does not pose an unacceptable risk to human health or the environment.  

 

Navy issued a NFA Proposed Plan in September 2008.  A NFA ROD was signed by Navy and EPA, with 

MassDEP concurrence, in January 2009.   

 

7.2.16 Area of Concern 61 

 
The TACAN Outfall is located in the center of the triangular area created by former Runways 17-35 and 

8-26 and Taxiway C.  The TACAN Outfall itself is comprised of a 700-foot pipe that drains storm water 

(collected from a number of swales, ditches, and catch basins) from large areas of the Base.  The Base 

storm water drainage system consists of a series of drains, manholes, ditches, and swales, connected by 

underground piping that ranges from 4 to 60 inches in diameter.  The investigated areas which contribute 

to the TACAN Outfall are the Navy Exchange (NEX) Swale, Fuel Farm Swale, RIA 30B Swale, Virgo 

Street Ditch, Connecting Swale, Barracks Ditch, East Mat Ditch (west end only), TACAN Tributary, and 

the Taxiway C Ditch. 

 

Following collection of sediment samples and additional exploratory sampling, the Navy performed a non-

time critical removal action to clean accumulated sediment and other materials from the catch basins, 

manholes, drainage ditches, and approximately 36,000 linear feet of storm water drainage pipes that 

discharge to the TACAN Outfall.  The work began in October 2002 and was completed in January 2004.   

 

Additional sediment and subsurface soil sample results confirmed that the earlier removal actions 

reduced potential human health and ecological risks to acceptable levels.  A Technical Memorandum 

compiled the current conditions data sets and determined that there were no unacceptable risks to human 

health and the environment. 

 

The Navy issued a NFA Proposed Plan in September 2008.  A NFA ROD was signed by the Navy and 

EPA, with MassDEP concurrence, in January 2009. 
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7.2.17 Area of Concern 100 

 

AOC 100, the East Street Gate Area, is a 0.5 acre area of building rubble debris near the southwest fence 

line of the Base.  Various materials, including building debris (mainly bricks) and potential asbestos-

containing material, were disposed of in wooded areas of the site.  Based on surface soils data, debris 

and associated soil were removed from the rubble piles and surrounding area.  Confirmatory soil sample 

results indicated that the cleanup levels had been achieved and that no significant risk remained to 

human health or the environment.  An evaluation of the potential for compounds to leach into 

groundwater determined that groundwater was not a medium of concern. 

 

The Navy issued a NFA Proposed Plan in October 2005.  The Navy and EPA, with MassDEP 

concurrence, signed a NFA ROD in May 2006. 

 

7.2.18 Main Gate Encroachment Area 

 

The Main Gate Encroachment Area (MGEA) is located approximately 250 feet south of Shea Memorial 

Drive, the main entrance to the former NAS South Weymouth.  The encroachment onto former NAS 

South Weymouth occurred from property located at 1182 Main Street, Weymouth. 

   

Groundwater, surface soil, subsurface soil, and sediment samples were collected as part of the field 

investigation activities.  Analytical results indicated impacts to soils and sediments primarily by PAHs.  A 

Field Investigation Report was issued in August 2008 (Tetra Tech NUS, 2008d). 

 

The Navy prepared an EE/CA which recommended excavation and off-site disposal, post-excavation 

confirmatory sampling, site restoration, and construction of a berm and fence to prevent re-

encroachment.  A NTCRA was completed in 2011.  Following the successful completion of the removal 

action, the Navy prepared a NFA Proposed Plan and ROD.  The NFA ROD was signed by the EPA on 

September 23, 2011 and the MassDEP provided their concurrence in correspondence dated 

September 8, 2011.  

 



TABLES



TABLE 2-2 
WGL MONITORING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 
 

W5214886F  CTO 166 

 Monitoring Location 

Groundwater 
WGL-MW01 Located along northern boundary of landfill, downgradient location 
WLG-MW02 Located along the western perimeter, upgradient location 
WGL-MW04 Located along southern perimeter, upgradient location 

WGL-MW43 
Located along eastern boundary of landfill, east of French Stream, cross gradient 
location 

WGL-MW48D Located along southeastern perimeter of landfill, downgradient location 
WGL-MW101 Located along southern perimeter of landfill, cross gradient location 

WGL-MW102/S Located along southeastern perimeter of landfill, downgradient location 

WGL-MW103/S 
Located southeast of landfill perimeter, adjacent to wetlands, downgradient 
location 

WGL-MW901S/D Located along western boundary of landfill, cross gradient location 
WGL-MW902 Located along northwestern perimeter of landfill, downgradient location 

WGL-MW903S/D Located along eastern boundary of landfill, cross gradient location 
WGL-MW904S/D Located along southeastern perimeter of landfill, upgradient location 

Surface Water/Sediment 
WGL-SW01/SD01 French Stream north of landfill, downstream location 
WGL-SW02/SD02 French Stream east of landfill, cross stream location 
WGL-SW03/SD03 French Stream east of landfill, cross stream location 
WGL-SW04/SD04 French Stream southeast of landfill, upstream location 
WGL-SW05/SD05 Along southern perimeter of landfill, between landfill and wetland 
WGL-SW06/SD06 In wetland, south of landfill 
WGL-SW07/SD07 Along southwest perimeter of landfill, between landfill and wetland 
WGL-SW08/SD08 In wetland, along southwest perimeter of landfill 

Landfill Gas 
WGL-GV-01 Passive gas vent, north central portion of landfill 
WGL-GV-02 Passive gas vent, south central portion of landfill 
WGL-LFG-01 Perimeter landfill gas probe, along western boundary of landfill 
WGL-LFG-02 Perimeter landfill gas probe, along northwestern boundary of landfill 
WGL-LFG-03 Perimeter landfill gas probe, along northwestern boundary of landfill 
WGL-LFG-04 Perimeter landfill gas probe, along northern boundary of landfill 
WGL-LFG-05 Perimeter landfill gas probe, along northern boundary of landfill 
WGL-LFG-06 Perimeter landfill gas probe, along northern boundary of landfill 
WGL-LFG-07 Perimeter landfill gas probe, along northern boundary of landfill 
WGL-LFG-08 Perimeter landfill gas probe, along eastern boundary of landfill 
WGL-LFG-09 Perimeter landfill gas probe, along southeastern boundary of landfill 
WGL-LFG-10 Perimeter landfill gas probe, along southeastern boundary of landfill 

 



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL 0.675 J 0.47 J 0.34 J
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1 0.17 J 0.21 J

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

Dec-12

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

Mar-12 Jul-12 Sep-12

WGL-MW-01

Sep-13
PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG Dec-11 Jun-13Mar-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.9 J

0.06 J
0.45 J 1.9 J

WGL-MW-02

Sep-12 Dec-12 Mar-13 Jun-13 Sep-13Dec-11 Mar-12 Jul-12

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.2 J 0.16 J
NS NS

10.2 9.2 10.4 10.1 2.55 J NS NS 15.6
NS NS

NS NS

NS NS

NS NS

NS NS
6.1 5.7 7.1 NS NS 6.5

WGL-MW-04

Sep-13Mar-13 Jun-13Dec-11 Mar-12 Jul-12 Sep-12 Dec-12

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.05 J 0.085 J NS NS

2.7 J 2.2 2.2 NS NS
NS NS
NS NS
NS NS
NS NS
NS NS

0.33 J NS NS

Mar-13

WGL-MW-101

Dec-12Jul-12 Jun-13Dec-11 Mar-12 Sep-12 Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 5 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.069 J

2.6 2.1 1.2 J

0.066 J
0.81 J 0.86 J 0.26 J

Jun-13

WGL-MW-102

Dec-11 Mar-12 Jul-12 Sep-12 Dec-12 Mar-13 Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 6 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.26 J

6.3 4.2 J 3.4 4.4 4.6 4 3.9

15.2 7.1 3.585 13.2 14.6 4.3 3.8 17.8

Mar-12 Dec-12 Mar-13 Jun-13

WGL-MW-102S

Jul-12 Sep-12Dec-11 Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 7 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.055 J

2.4 J 1.3 J 1.8 J 2.7 2.5

0.19 J

0.099 J
0.55 J 0.46 J

Mar-13 Jun-13Jul-12 Sep-12 Dec-12Mar-12Dec-11

WGL-MW-103

Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 8 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.145

1.7 J 1.6 J 3.6

0.0735
1.2 J 2.5 5 9.8

Dec-11 Mar-12 Jul-12 Sep-12 Dec-12 Mar-13 Jun-13

WGL-MW-103S

Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 9 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

2.65 2.2 3.1 2.5 J 1.75  J

3.5 0.83

Sep-12 Dec-12 Mar-13 Jun-13Dec-11 Mar-12 Jul-12

WGL-MW-43

Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 10 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.22 J

0.42 J 0.39 J

Sep-12 Dec-12 Jun-13Mar-13Dec-11 Mar-12 Jul-12

WGL-MW-48D

Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 11 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.061 J 0.089 J

1 J 0.85 J 0.32 J

0.1 J
0.25 J 0.48 J 0.2 J

Mar-12 Jun-13Dec-11 Jul-12 Sep-12 Mar-13Dec-12

WGL-MW-901D

Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 12 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.27 J 0.74 J 0.18 J

Dec-11 Mar-12 Jul-12 Sep-12 Dec-12 Mar-13 Jun-13 Sep-13

WGL-MW-901S

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 13 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.03 J

0.46 J 0.79 J 0.42 J

0.071 J 0.099 J
2.2 0.44 J

Sep-12

WGL-MW-902

Dec-12 Mar-13 Jun-13Dec-11 Mar-12 Jul-12 Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 14 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.059 J

3 J 4.3 4 4.7 3.3 2.8

4.4 J 1.4 J 0.81 J 0.31 J

WGL-MW-903D

Dec-11 Mar-12 Jul-12 Sep-12 Dec-12 Mar-13 Jun-13 Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 15 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.076 J

0.5 J 0.35 J

0.0905
19.9 0.2 J 1 J 0.29 J

Sep-12Mar-12

WGL-MW-903S

Dec-11 Jul-12 Dec-12 Jun-13Mar-13 Sep-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 16 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.41 J

0.83 J 0.34 J
0.045 J

0.084 J 0.082 J
1 J 0.49 J 0.2 J

WGL-MW-904D

Dec-11 Sep-13Mar-12 Jul-12 Sep-12 Dec-12 Mar-13 Jun-13

W5214886F CTO 166



TABLE 2-3
WGL SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - DECEMBER 2011 - SEPTEMBER 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 17 OF 17

1,4-DIOXANE 6 RG

ARSENIC 10 MCL
BENZO(A)ANTHRACENE 0.09 RG 0.048
BENZO(B)FLUORANTHENE 0.09 RG
DIBENZO(A,H)ANTHRACENE 0.009 RG 0.03
HEXACHLOROBENZENE 1 MCL
INDENO(1,2,3-CD)PYRENE 0.09 RG
CHROMIUM 47 RG 18.1

Notes:

For duplicate pairs, the average result is shown.

Blanks indicate that the analyte was not detected.

Black shading indicates an exceedance of the PAL.

NS - Not sampled.

PAL - Project Action Limit.

RG - Remedial Goal

MCL - Maximum Contaminant Level 

MMCL - Massachusetts Maximum Contaminant Level

BKG - Background

2) PALs for groundwater as specified in the ROD are the lowest of 
the RGs, MCLs, MMCLs and EPA Action Level for drinking water as 
identified in the SAP (Watermark, 2012).

1) Parameters listed are chemicals of concern specified in the ROD
(U.S. Navy, 2007).

PARAMETER1

CRITERIA

PAL2 PAL 
Source

BKG

0.73 J 0.22 J 0.19

0.72 J 1.5 J 2.2

Sep-12

WGL-MW-904S

Mar-12 Jul-12 Sep-13Dec-12 Mar-13 Jun-13Dec-11

W5214886F CTO 166



TABLE 2-4
WGL SUMMARY OF LANDFILL GAS MONITORING - DECEMBER 2011 - SEPTEMBER 2013 

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 2

Location
LTM 

Round
Sample Date

Lower Explosive 

Limit (%)1 Methane (%)2 Oxygen (%)

1 12/13/11 3 0.1 21.4
2 3/12/12 26 1.2 16.2
3 7/9/12 1 0 19.4
4 9/5/12 0 0 20.6
5 11/29/12 1 0 21.1
6 3/14/13 0 0 20.1
7 6/13/13 7 0.4 19.1
8 9/23/13 0 0 20.2
1 12/13/11 14 1.4 21.2
2 3/12/12 87 4.5 16.1
3 7/9/12 0 0 19.0
4 9/5/12 2 1.4 19.7
5 11/29/12 2 0.8 18.6
6 3/14/13 1 0.1 18.4
7 6/13/13 1.8 0.1 20.9
8 9/23/13 1 0.1 18.1

1 12/13/11 1 0 19.6
2 3/12/12 0 0 20.6
3 7/9/12 0 0 16.5
4 9/5/12 0 0 18.1
5 11/29/12 0 0 18.7
6 3/14/13 0 0 19.6
7 6/13/13 0 0 18.7
8 9/23/13 0 0 19.7
1 12/13/11 1 0 20.3
2 3/12/12 0 0 20.7
3 7/9/12 0 0 18.3
4 9/5/12 0 0 18.2
5 11/29/12 0 0 20.4
6 3/14/13 0 0 19.1
7 6/13/13 0 0 19.1
8 9/23/13 0 0 19.3
1 12/13/11 1 0 20.2
2 3/12/12 0 0 21.0
3 7/9/12 0 0 19.9
4 9/5/12 0 0 17.8
5 11/29/12 0 0 19.4
6 3/14/13 0 0 17.4
7 6/13/13 0 0 20.3
8 9/23/13 0 0 18.0
1 12/13/11 0 0 15.0
2 3/12/12 1 0 19.3
3 NR NR NR NR
4 9/5/12 0 0 14.2
5 11/29/12 0 0 13.9
6 3/14/13 0 0 16.6
7 6/13/13 0 0 17.5
8 9/23/13 0 0 17.6
1 12/13/11 0 0 18.5
2 3/12/12 0 0 21.0
3 NR NR NR NR
4 9/5/12 0 0 14.7
5 11/29/12 0 0 14.2
6 3/14/13 0 0 15.6
7 6/13/13 0 0 16.7
8 9/23/13 0 0 16.7

GAS VENTS

GAS PROBES

GV-01

GV-02

LFG-01

LFG-02

LFG-03

LFG-04

LFG-05

W5214886F CTO 166



TABLE 2-4
WGL SUMMARY OF LANDFILL GAS MONITORING - DECEMBER 2011 - SEPTEMBER 2013 

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 2

Location
LTM 

Round
Sample Date

Lower Explosive 

Limit (%)1 Methane (%)2 Oxygen (%)

1 12/13/11 0 0 20.3
2 3/12/12 1 0 21.2
3 NR NR NR NR
4 9/5/12 0 0 4.8
5 11/29/12 1 0 12.2
6 3/14/13 0 0 8.5
7 6/13/13 0 0 9.1
8 9/23/13 1 0.1 10.5
1 12/13/11 0 0 14.7
2 3/12/12 0 0 15.7
3 NR NR NR NR
4 9/5/12 0 0 3.5
5 11/29/12 1 0 9.1
6 3/14/13 0 0 4.5
7 6/13/13 0 0 8.0
8 9/23/13 1 0.1 14.8
1 12/13/11 0 0 20.1
2 3/12/12 1 0 20.9
3 7/9/12 0 0 16.8
4 9/5/12 0 0 20.9
5 11/29/12 0 0 20.6
6 3/14/13 0 0 20.4
7 6/13/13 0 0 18.3
8 9/23/13 0 0 20.5
1 12/13/11 1 0 21.3
2 3/12/12 1 0 20.8
3 7/9/12 0 0 17.4
4 9/5/12 0 0 20.6
5 11/29/12 0 0 20.2
6 3/14/13 0 0 19.9
7 6/13/13 0 0 19.6
8 9/23/13 0 0 20.7
1 12/13/11 1 0 21.8
2 3/12/12 1 0 21.3
3 7/9/12 0 0 17.9
4 9/5/12 0 0 20.4
5 11/29/12 0 0 20.2
6 3/14/13 0 0 20.7
7 6/13/13 0 0 20.9
8 9/23/13 0 0 20.5

Notes:

2) 5% methane is approximately equivalent to 100% Lower Explosion Limit (LEL)
NR - no reading

1) The LEL and the Upper Explosive Limit (UEL) are measures of the percent of gas in the air by 
volume. At concentrations below the LEL and above the UEL, a gas is not considered explosive.  The 
explosive limits of methane are 5 percent to 15 percent by volume in air, under normal atmospheric 
conditions.  

When monitoring was conducted with an FID, the VOCs detected were presumed to be methane 
because this instrument (unlike the PID) is calibrated with, and responds effectively, to methane.

% - percent

LFG-07

LFG-08

LFG-09

LFG-10

LFG-06

W5214886F CTO 166



TABLE 3-2 
RDA MONITORING LOCATIONS 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
 

W5214886F  CTO 166 

Monitoring Location 

Groundwater 
RDA-TT01 West side of landfill. Well destroyed during parkway construction activities in 2011. 
RDA-TT02 Northeastern boundary of landfill; potentially downgradient of former PCB hotspot 
RDA-TT03 Along east-central portion of the landfill boundary 
RDA-TT04 Along southeastern boundary of landfill 
RDA-TT05 Along east-central portion of the landfill boundary 
RDA-TT06 North end of landfill, in tree line; potentially downgradient of former PCB hotspot 
RDA-TT07 Center of landfill 
RDA-TT08 Western boundary of landfill. Added to LTMP in 2010. 

RDA-MW05 
Adjacent to southeast boundary of landfill, upgradient location. Effective March 2010, no 
longer sampled due to re-charge issues. Well used for water level measurements. 

RDA-MW50D Northeastern boundary of landfill, downgradient location 
RDA-MW50D2 Northeastern boundary of landfill, downgradient location 

MW01-064 West of landfill. Added to LTMP in 2010. 

Surface Water/Sediment 
RDA-

SW01/SD01 
Northeastern boundary of landfill; potentially downgradient of former PCB hotspot 

RDA-
SW02/SD02 

Along east-central portion of landfill boundary 

RDA-
SW01/SD03 

In wetland area southeast of landfill boundary   

RDA-SWU Old Swamp River east of landfill, upstream location 
RDA-SWD Old Swamp River adjacent to north end of culverts north of landfill, downstream location 

Small Mammal Tissue 
RDA-ET01 Northern end of landfill 
RDA-ET02 Former PCB hotspot area of landfill extending from GV-07 to RDA-TT02 

RDA-ET03 
Three areas including one from the center of the landfill in the vicinity of GV-04 and two 
areas from the southern portion of the landfill adjacent to the wetland 

Landfill Gas 
GV-01 Passive gas vent 
GV-02 Passive gas vent 
GV-03 Passive gas vent 
GV-04 Passive gas vent 
GV-05 Passive gas vent 
GV-06 Passive gas vent 
GV-07 Passive gas vent 
GV-08 Passive gas vent 
GP-01 Perimeter landfill gas probe 
GP-02 Perimeter landfill gas probe 
GP-03 Perimeter landfill gas probe 
GP-04 Perimeter landfill gas probe 
GP-05 Perimeter landfill gas probe 
GP-06 Perimeter landfill gas probe 
GP-07 Perimeter landfill gas probe 

 



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 12

ARSENIC 10 RG 1.2 J 0.23 J 0.48 J
ARSENIC - FILTERED 10 RG NA NA NA NA NA NA NA
MANGANESE 313 RG 126 1600 90.2 J 480 426 1150 J 126
MANGANESE - FILTERED 313 RG NA NA NA NA NA NA NA
BENZO(A)PYRENE 0.2 RG

PARAMETER1

RDA-MW01-064CRITERIA

PAL2 PAL 
SOURCE

MCL Mar-10 Sep-10 Mar-11 Sep-11 May-12 Sep-12 Mar-13

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

7 J 3.3 J
2.6 J NA NA NA NA NA

2910 8050 2590 2190 2780 3420 2990 3890 3770 6370
2130 4670 2210 1690 2660 NA NA NA NA NA

NA NA

Jun-07 Sep-07 Dec-07 Apr-08 Jun-08 Sep-08 Dec-08 Mar-09Mar-07 Sep-09

RDA-MW05

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

28.3 2.72 J 31.6 5.1 J 8 J 8 J 6.2 J 5 5.5 5.6 5.9 4.9 5.9 J 5.2
24.9 5.2 30.2 5.1 J 5.325 8.9 J NA NA NA NA NA NA NA NA NA

10900 10600 11500 11500 10800 10600 10600 11300 11200 11100 10300 10400 12400 J 10300 10800 11000 J 11300
10600 9260 10700 11400 10700 10950 10500 11400 NA NA NA NA NA NA NA NA NA

Jun-07 Sep-07 Dec-07 Apr-08 Jun-08 Sep-08 Dec-08 Mar-09Mar-07

RDA-MW50D

Mar-11Sep-09 Mar-10 Sep-10 Sep-01 May-12 Sep-12 Mar-13

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

24.6 4.6 J 32.1 4.1 J 6.1 J 8.5 J 6.6 J 4.3 J 4.4 J 5.2 5.7 5.3 4.8 4.9 J 4.9
27.7 6 J 27.8 2.7 J 6.9 J 6.5 J 7.3 J NA NA NA NA NA NA NA NA NA

10600 8420 10800 10800 10100 10200 10200 10600 11000 10900 10300 10300 12700 J 10100 10500 3010 J 10900
10400 10300 9810 10400 10200 10300 9990 10900 NA NA NA NA NA NA NA NA NA

0.1 J

Jun-07 Sep-07 Dec-07 Dec-08 Mar-09 Sep-11 May-12 Sep-12 Mar-13Mar-07

RDA-MW50D2

Apr-08 Jun-08 Sep-08 Sep-09 Mar-10 Sep-10 Mar-11

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 5 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

1.6 J NA NA
2.9 J NA NA NA NA NA NA

163 276 NA NA 3090 1410 421 18.3 J 1900 2030
55.7 284 NA NA 2960 NA 387 NA NA NA

NA NA NA NA

Sep-09Mar-07 Jun-07 Sep-07 Dec-07 Apr-08

RDA-TT01

Jun-08 Sep-08 Dec-08 Mar-09

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 6 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

45.7 1.2 2.1 J 0.88 J 0.925
NA NA NA NA NA NA NA NA NA

2080 4430 4900 4890 5430 4910 4210 4660 5705 4495 5490 5020 7080 J 4780 6930 5620 7245
2150 3900 4480 4720 5350 4920 4260 4460 NA NA NA NA NA NA NA NA NA

Mar-07 Jun-07 Sep-07 Dec-07 Apr-08 Jun-08 Sep-08 Dec-08 Mar-09 Sep-09 Mar-10 Sep-10 Mar-11 Sep-11 May-12 Sep-12 Mar-13

RDA-TT02

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 7 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

23 1.7 J 34.2 5.52 J 6.1 J 4.2 J 2.8 J 3.4 J 2.5 J 1.2 1.2 J
23.7 30.1 4.32 J NA NA NA NA NA NA NA NA NA

9840 9670 10600 12100 11100 10700 10700 11400 11700 10700 10600 10000 13900 J 9310 9510 9560 J 9110
9760 8070 9590 11200 10900 10800 10700 11300 NA NA NA NA NA NA NA NA NA

RDA-TT03

Mar-07 Jun-07 Sep-07 Dec-08 Mar-09 Sep-09 Mar-10 Sep-10 Mar-11 Sep-11 May-12 Sep-12Dec-07 Apr-08 Jun-08 Sep-08 Mar-13

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 8 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

2.7 J 3.2 J 1.7 J 3 J 3 3.35 2.8 3.6 J 3.1
2.8 J NA NA NA NA NA NA NA NA NA

21800 21400 18600 23000 23300 19700 16700 21600 20100 15700 16000 14700 21800 J 16700 16900 14400 J 17600
21800 22400 17300 21600 22500 20300 17000 21200 NA NA NA NA NA NA NA NA NA

Apr-08 Jun-08 Sep-08 Dec-08Mar-07 Jun-07 Sep-07 Dec-07 Sep-12

RDA-TT04

Mar-09 Sep-09 Mar-10 Sep-10 Mar-11 Sep-11 May-12 Mar-13

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 9 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

30.9 3.3 J 1.5 J 1.6 J 0.75 J 3.3 J
NA NA NA NA NA NA NA NA NA

2490 10400 10800 12900 11350 10900 11000 8850 11600 11200 10200 11100 12100 J 9470 6370 9660 J 8510
2440 10700 10600 12350 11000 10800 10900 8590 NA NA NA NA NA NA NA NA NA

Mar-07

RDA-TT05

Dec-07 Jun-08 Mar-13Sep-08 Dec-08 Mar-09 Sep-09 Mar-10 Sep-11 May-12 Sep-12Sep-10 Mar-11Jun-07 Sep-07 Apr-08

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 10 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

0.56 J
NA NA NA NA NA NA NA NA NA

149 321 383 248 94 283 259 119 174 102 167 369 J 357 148 168 J 110
145 304 358 246 95 284 245 NA NA NA NA NA NA NA NA NA

RDA-TT06

Sep-08 Dec-08Jun-08Mar-07 Jun-07 Sep-07 Dec-07 Apr-08 Mar-09 Sep-09 Mar-10 Sep-10 Mar-11 Sep-11 May-12 Sep-12 Mar-13

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 11 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

31 4.1 J 45.7 4.3 J 4.4 J 2.8 13.4 5.8 4.3 J 2.75 1.9 J
32.8 2.3 J 34.2 4.5 J 5.4 J NA NA NA NA NA NA NA NA NA

11200 11700 12000 11800 10900 11300 11500 8870 11900 11200 8860 10500 10700 J 9480 9350 8570 J 6830
11100 9700 10900 11200 10500 11300 11400 8620 NA NA NA NA NA NA NA NA NA
0.235 0.1 J

Mar-13May-12 Sep-12

RDA-TT07

Sep-11Dec-08 Mar-09 Sep-09 Mar-10 Sep-10 Mar-11Mar-07 Jun-07 Sep-07 Dec-07 Apr-08 Jun-08 Sep-08

W5214886F CTO 166



TABLE 3-3
RDA SUMMARY OF GROUNDWATER ANALYTICAL RESULTS FOR COCs - MARCH 2009 - MARCH 2013

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 12 OF 12

ARSENIC 10 RG
ARSENIC - FILTERED 10 RG
MANGANESE 313 RG
MANGANESE - FILTERED 313 RG
BENZO(A)PYRENE 0.2 RG

PARAMETER1

CRITERIA

PAL2 PAL 
SOURCE

MCL

3.2 J 2.8 J 2.4 J 3.1 J 2.4 3.6 J 2.6
NA NA NA NA NA NA NA

5150 4970 5760 J 4170 4810 5150 J 5510
NA NA NA NA NA NA NA

Notes:
1) Parameters listed are chemicals of concern specified in the ROD (U.S. Navy, 2003).
2) PALs for groundwater as specified in the ROD are the lowest of the RGs, MCLs and MMCLs groundwater as identified in the QAPP (Tetra Tech, 2007).
For duplicate pairs, the average result is shown.
Blanks indicate that the analyte was not detected.
Black shading indicates an exceedance of the PAL.
NA - Not analyzed
PAL - Project Action Limit
RG - Remedial Goal
MCL - Maximum Contaminant Level 
MMCL - Massachusetts Maximum Contaminant Level

Mar-13Sep-12May-12Sep-11Mar-11Sep-10Mar-10

RDA-TT08

W5214886F CTO 166



TABLE 3-4
RDA SUMMARY LANDFILL GAS MONITORING - MARCH 2009 - SEPTEMBER 2013 

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 4

Location LTM Round Sample Date
Lower Explosive 

Limit (%)1
Methane (%)2 Oxygen 

(%)

2009-1 3/13/09 0 0 22
2009-2 9/11/09 92 4.8 13.4
2010-1 3/25/10 0 0 17.6
2010-2 9/20/10 0 0 21.8
2011-1 3/17/11 0 0 20.3
2011-2 9/13/11 29 1.4 2.8
2012-1 4/30/12 0 0 7.2
2012-2 9/5/12 0 0 10.4
2013-1 3/14/13 0 0 16.4
2013-2 9/23/2013 0 0 17
2009-1 3/13/09 0 0 22.0
2009-2 9/11/09 0 0 7.8
2010-1 3/25/10 0 0 21.6
2010-2 9/20/10 0 0 12.3
2011-1 3/17/11 0 0 20.4
2011-2 9/13/11 0 0 4.6
2012-1 4/30/12 0 0 14.5
2012-2 9/5/12 0 0 17.8
2013-1 3/14/13 0 0 16.2
2013-2 9/23/13 0 0 16.5
2009-1 3/13/09 0 0 19.4
2009-2 9/11/09 3 0.1 10.7
2010-1 3/25/10 0 0 20.8
2010-2 9/20/10 0 0 21.7
2011-1 3/17/11 0 0 20.6
2011-2 9/13/11 0 0 13.2
2012-1 4/30/12 0 0 20.7
2012-2 9/5/12 0 0 20.1
2013-1 3/14/13 0 0 20.6
2013-2 9/23/13 0 0 20.2
2009-1 3/13/09 9 0.4 18.5
2009-2 9/11/09 15 1 6.3
2010-1 3/25/10 0 0 21.3

2010-2 9/20/10 78 3.9 11.9

2011-1 3/17/11 0 0 20.3
2011-2 9/13/11 0 0 19.8
2012-1 4/30/12 0 0 12.6
2012-2 9/5/12 0 0 15.5
2013-1 3/14/13 0 0 16.1
2013-2 9/23/13 0 0 20.6
2009-1 3/13/09 0 0 22.2
2009-2 9/11/09 0 0 14.1
2010-1 3/25/10 0 0 21.3
2010-2 9/20/10 0 0 19.1
2011-1 3/17/111 1 0 19.7
2011-2 9/13/11 0 0 6.8
2012-1 4/30/12 0 0 12.1
2012-2 9/5/12 0 0 14.7
2013-1 3/14/13 0 0 17.4
2013-2 9/23/13 0 0 17.2

GV-05

GAS VENTS

GV-04

GV-03

GV-02

GV-01

W5214886F CTO 166



TABLE 3-4
RDA SUMMARY LANDFILL GAS MONITORING - MARCH 2009 - SEPTEMBER 2013 

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 4

Location LTM Round Sample Date
Lower Explosive 

Limit (%)1
Methane (%)2 Oxygen 

(%)

2009-1 3/13/09 >100 11.5 16.0
2009-2 9/11/09 >100 20.1 11.5
2010-1 3/25/10 154 7.7 17.4
2010-2 9/20/10 >100 13.8 12.0
2011-1 3/17/11 >100 6.1 17.4
2011-2 9/13/11 >100 13.1 14.2
2012-1 4/30/12 0 0 18.4
2012-2 9/5/12 0 0 19.5
2013-1 3/14/13 0 0 20.4
2013-2 9/23/13 0 0 20.6
2009-1 3/13/09 8 0.4 18.5
2009-2 9/11/09 18 0.8 11.7
2010-1 3/25/10 0 0 21.6
2010-2 9/20/10 8 0.4 13.7
2011-1 3/17/11 14 0.7 15.1
2011-2 9/13/11 0 0 19.7
2012-1 4/30/12 0 0 20.5
2012-2 9/5/12 0 0 20.6
2013-1 3/14/13 0 0 20.9
2013-2 9/23/13 0 0 20.7
2009-1 3/13/09 7 0.3 21.3
2009-2 9/11/09 3 0.1 14.3
2010-1 3/25/10 2 0.1 19.0
2010-2 9/20/10 0 0 16.0
2011-1 3/17/11 0 0 19.7
2011-2 9/13/11 0 0 14.9
2012-1 4/30/12 0 0 18.9
2012-2 9/5/12 0 0 19.4
2013-1 3/14/13 4 0.2 18.8
2013-2 9/23/13 0 0 19.2

2009-1 3/13/09 >100 58 1.2
2009-2 9/11/09 >100 52.6 0.7
2010-1 3/25/10 15 0.9 21.3
2010-2 9/20/10 >100 41.1 1.1
2011-1 3/17/11 >100 97 0.0
2011-2 9/13/11 >100 60.2 0.0
2012-1 4/30/12 85 4.3 8.7
2012-2 9/5/12 45 3.3 9.9
2013-1 3/14/13 4 0.2 14.6
2013-2 9/23/13 4 0.2 15.1
2009-1 3/13/09 >100 40.3 0.3
2009-2 9/11/09 >100 50 0.4
2010-1 3/25/10 64 3.3 18.6
2010-2 9/20/10 >100 51.5 0.6
2011-1 3/17/11 18 0.9 5.8
2011-2 9/13/11 >100 45.4 0.0
2012-1 4/30/12 NM 40.5 0.0
2012-2 9/5/12 4 30.3 1.9
2013-1 3/14/13 4 0.2 13.6
2013-2 9/23/13 3 0.1 12.8

GV-06

GP-01

GV-08

GV-07

GAS PROBES

GP-02

W5214886F CTO 166



TABLE 3-4
RDA SUMMARY LANDFILL GAS MONITORING - MARCH 2009 - SEPTEMBER 2013 

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 4

Location LTM Round Sample Date
Lower Explosive 

Limit (%)1
Methane (%)2 Oxygen 

(%)

2009-1 3/13/09 0 0 13.8
2009-2 9/11/09 0 0 9.8
2010-1 3/25/10 0 0 21.7
2010-2 9/20/10 0 0 12.0
2011-1 3/17/11 0 0 15.9
2011-2 9/13/11 0 0 5.9
2012-1 4/30/12 0 0 15.9
2012-2 9/5/12 0 0 17.1
2013-1 3/14/13 NM NM NM
2013-2 9/23/13 NM NM NM
2009-1 3/13/09 >100 7 0.1
2009-2 9/11/09 0 0 6.1
2010-1 3/25/10 0 0 21.3
2010-2 9/20/10 >100 6.2 1.0
2011-1 3/17/11 >100 8.9 4.1
2011-2 9/13/11 >100 16.4 0.0
2012-1 4/30/12 64 3.3 0.4
2012-2 9/5/12 24 2.9 1.7
2013-1 3/14/13 3 0.1 21.1
2013-2 9/23/13 4 0.2 13.6
2009-1 3/13/09 3 0.1 2.9
2009-2 9/11/09 0 0 15.6
2010-1 3/25/10 0 0 21.6

2010-2 9/20/10 8 0.4 12.2

2011-1 3/17/11 5 0.3 20.6
2011-2 9/13/11 0 0 16.7
2012-1 4/30/12 0 0 19.8
2012-2 9/5/12 0 0 20
2013-1 3/14/13 0 0 20.2
2013-2 9/23/13 0 0 20.1
2009-1 3/13/09 0 0 21.7
2009-2 9/11/09 >100 24 0.1
2010-1 3/25/10 0 0 21.6
2010-2 9/20/10 >100 20.9 0.4
2011-1 3/17/11 88 4.5 15.0
2011-2 9/13/11 >100 34.1 0.0
2012-1 4/30/12 0 0 9.0
2012-2 9/5/12 0 0 11.6
2013-1 3/14/13 0 0 17.4
2013-2 9/23/13 0 0 16.9
2009-1 3/13/09 0 0 21.9
2009-2 9/11/09 0 0 18.2
2010-1 3/25/10 0 0 21.4
2010-2 9/20/10 0 0 17.4
2011-1 3/17/11 0 0 20.7
2011-2 9/13/11 0 0 17.6
2012-1 4/30/12 0 0 18.0
2012-2 9/5/12 0 0 19.2
2013-1 3/14/13 0 0 20.7
2013-2 9/23/13 0 0 20.6

GP-03

GP-04

GP-07

GP-06

GP-05

W5214886F CTO 166



TABLE 3-4
RDA SUMMARY LANDFILL GAS MONITORING - MARCH 2009 - SEPTEMBER 2013 

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 4

Location LTM Round Sample Date
Lower Explosive 

Limit (%)1
Methane (%)2 Oxygen 

(%)

Notes:

2) 5% methane is approximately equivalent to 100% Lower Explosion Limit (LEL)
NR - no reading

When monitoring was conducted with an FID, the VOCs detected were presumed to be methane 
because this instrument (unlike the PID) is calibrated with, and responds effectively, to methane.

% - percent

1) The LEL and the Upper Explosive Limit (UEL) are measures of the percent of gas in the air by 
volume. At concentrations below the LEL and above the UEL, a gas is not considered explosive.  The 
explosive limits of methane are 5 percent to 15 percent by volume in air, under normal atmospheric 
conditions.  

W5214886F CTO 166



TABLE 4-2 
FFTA MONITORING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 

W5214886F  CTO 166 

 

Monitoring Location 

Groundwater 
BW-MW31 Upgradient location 

FFTA-MW-01 East/northeast of FFTA – west of access road 
FFTA- MW-02 West/southwest of FFTA 

FFTA- MW-02D West/southwest of FFTA 
FFTA-MW-11 Downgradient location 
FFTA-MW-12 Located in northern portion of FFTA 
FFTA-MW-13 Located in central portion of FFTA 
FFTA-MW-14 Located adjacent to FFTA operations area 
FFTA-MW-46 Located in central portion of FFTA 

FFTA MW-46D2 Located adjacent to FFTA operations area at depth 
FFTA-MW-51D2 Located east of FFTA 
FFTA-MW-52D2 Upgradient of FFTA 
FFTA-MW-53D2 Located south, downgradient of FFTA 

FFTA-MW-60 Located in northern portion of FFTA 
FFTA-MW-61 Located west, downgradient of FFTA 

MW01-063 Located at south end of Base near west branch of French Stream 
MW01-073 Located on east side of west branch of French Stream 
MW01-093 West of FFTA in TACAN drainage ditch 

TLF-MW-55D Near confluence of TACAN drainage ditch and west branch of French stream 
PZ-11D South end of Base near east branch of French Stream 

Surface Water/Sediment 
SW05/SD05 East Branch of French Stream, central portion of FFTA, downstream location 
SW06/SD06 East Branch of French Stream, south of FFTA, downstream location 
SW07/SD07 East Branch of French Stream, south of FFTA, downstream location 

 

 



TABLE 5-2 
AOC HANGAR 1 NON-APD MONITORING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 

W5214886F  CTO 166 

 

Monitoring Location 

Groundwater 
H1-MW-01 Downgradient of Hangar 1 
H1-MW-02 Downgradient of Hangar 1 

H1-MW-02D Downgradient of Hangar 1 
MW05-031 Downgradient of AFFF releases in Hangar 1 
MW05-033 Downgradient of Hangar 1 
MW05-034 West of Hangar 1 
MW05-301 Upgradient of AFFF releases in Hangar 1 
MW05-302 Downgradient of AFFF releases in Hangar 1 
MW05-303 Downgradient of AFFF AST in Hangar 1 
MW05-304 Downgradient of documented AFF spills/leaks in Hangar 1 
MW05-306 Southeast of the South Lean-to crash truck garage (drummed AFFF storage area)
MW05-307 Southeast of the South Lean-to crash truck garage (drummed AFFF storage area)
MW05-308 Southeast of the South Lean-to crash truck garage (drummed AFFF storage area)
MW09-006 West of Hangar 1 

 

 



TABLE 6-2 
STP POST-ROD SAMPLING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 1 of 5 
 

W5214886F  CTO 166 

 Sampling Location 

Pre-Design Investigation 
Surface Soil 

STP-SS-A01 

Soil samples collected to further define contaminants in Area A - FSS-1 thru 
FSS-4 Former Treatment Plant Area 

STP-SS-A02 

STP-SS-A03 

STP-SS-A04 

STP-SS-A05 

STP-SS-A06 

STP-SS-A07 

STP-SS-A08 

STP-SS-A09 

STP-SS-A10 

STP-SS-A11 

STP-SS-A12 

STP-SS-A13 

STP-SS-A14 

STP-SS-A15 

STP-SS-A16 

STP-SS-A17 

STP-SS-A01 

STP-SS-B01 

Soil samples collected to further define contaminants in Area B - FSS-6 Area 

STP-SS-B02 

STP-SS-B03 

STP-SS-B04 

STP-SS-B05 

STP-SS-B06 

STP-SS-B07 

STP-SS-F04 
Soil samples collected to further define contaminants in Area F - PCB 
Investigation Area 

STP-SS-F05 

STP-SS-F06 

Soil Stockpile 
STP-SB-C01 

Soil samples collected from Area C - Soil Stockpile 
STP-SB-C02 

Test Pits  
TP-02 Located in northern portion of Area A-2. 
TP-08 Located in northeastern portion of Area A-2. 
TP-09 Located in south central portion of Area A-2. 
TP-10 Located just west of Area A-1. 
TP-11 Located between Area A-1 and A-2. 
TP-14 Located east of Tile Bed area. 
TP-16 Located south, southeast of Tile Bed Area. 
TP-18 Located on southwestern corner of Tile Bed Area. 
TP-19 Located in northern portion of Area A-2. 
TP-22 Located in northwestern portion of Area A-2. 
TP-23 Located just west of Area A-2 and just south of TP-24. 



TABLE 6-2 
STP POST-ROD SAMPLING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 2 of 5 
 

W5214886F  CTO 166 

 Sampling Location 

TP-24 Located just west of Area A-2, within Round 3 Excavation Area. 
TP-25 Located on eastern side of Area A-2, on edge of Round 3 Excavation Area.  

Subslab Soil  

SUBSLAB 
Subsurface soil sample collected beneath former structure slab within eastern 
portion of Area A-2. 

D1-SUBSLAB 
Subsurface soil sample collected beneath former structure slab within eastern 
portion of Area A-2.

D2-SUBSLAB 
Subsurface soil sample collected beneath former structure slab within eastern 
portion of Area A-2.

Sediment 
STP-SD-D01 

Sediment samples collected in Area D -  Drainage Channel Between FSD-5 and FSD-3 
STP-SD-D02 

STP-SD-D03      
    (prev. loc. FSD-3) 

STP-SD-D04 

STP-SD-E01 

Sediment samples collected in Area E - Drainage Channel West of Tile Bed Area 
STP-SD-E02 

STP-SD-E03 

STP-SD-E04       
 (prev. loc. FSD-8) 
STP-SD-FSD-2R 

Sediment samples collected for Methyl Mercury Quantitation  

STP-SD-FSD-4R 

STP-SD-FSD-5R 

STP-SD-FSD-6R 

STP-SD-FSD-7R 

STP-SD-FSD-9R 

STP-SD-F01         
 (prev. loc. FSD-1) 

Sediment samples to further define contaminants in Area F - PCB Investigation Area STP-SD-F02 

STP-SD-F03 

Surface Water  

STP-SW-F01     
    (prev. loc. FSW-1) Surface water samples collected in Area F - PCB Investigation Area to confirm not a 

media of concern STP-SW-F02 

STP-SW-F03 

Monitoring Wells/Piezometers/Staff Gauges (No samples collected Post-ROD, water level gauging only)

STP-MW-33 Located in central portion of site, west of former sludge drying area and Area A-2. 

STP-MW-34 Located in central portion of site, west of former sludge drying area and Area A-2. 

STP-MW-35 Located in northern portion of STP area. 

STP-MW-57 Located western portion of site, near headwall and drainage ditch. 

STP-MW-57D Located western portion of site, near headwall and drainage ditch. 
STP-MW-57D2 Located western portion of site, near headwall and drainage ditch. 

STP-MW-62 Located in northern portion of site. 

STP-MW-62D Located in northern portion of site. 

STP-MW-64 Located in southwestern portion of the site. 

STP-MW-64D Located in southwestern portion of the site.

STP-MW-64D2 Located in southwestern portion of the site.



TABLE 6-2 
STP POST-ROD SAMPLING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 3 of 5 
 

W5214886F  CTO 166 

 Sampling Location 

STP-MW-65 Located in south-central portion of the site within former Tile Bed Area. 

FF-MW-24 Located south of site. 

FF-MW-24D2 Located south of site.

FF-MW-25 Located south of site.

FF-MW-29 Located south of site. 

EBS-MW13-005 Located east of site. 

EBS-MW13-009 Located south, southeast of site. 

EBS-PZ13-01 Located east of site. 

EBS-PZ13-02 Located north, northeast of site. 

EBS-PZ13-03 Located east of site. 

STP-PZG-01 

Located in southwestern portion of site, in wetland area. 
STP-PZG-02 

STP-PZG-03 

STP-PZG-04 

Supplemental Pre-Design Investigation 

Soil 

SB-05 
Subsurface soil samples on north side of the former drying tank/primary clarifiers, 
between TP11 and TP5. 

SB-06 
Subsurface soil samples northeast of the former stilling basin near the access 
road.  

SB-07 Subsurface soil samples collected along the access road. 
SB-08 Subsurface soil samples collected along the access road. 
SB-09 Subsurface soil samples in the vicinity of TP13. 

SB-10 
Subsurface soil samples collected at the bottom of the excavation floor (7 ft bgs) 
and at depth.   

SB-11 Subsurface soil samples south of TP21. 
SB-12 Subsurface soil samples southwest of excavation area A-2 and south of TP23.  

SB-13 
Subsurface soil samples west of excavation area A-2, northwest of TP23, and 
southwest of TP24.  

SB-14 Subsurface soil samples west of A2-B-02. 
SB-15A Subsurface soil samples collected in the vicinity of TP19.   

SB-15B 
Subsurface soil samples in the northwest portion of the site based on the findings 
at SB-15A.   

SB-16 Subsurface soil samples collected at depth within former trickling filter #2. 

SB-17 
Subsurface soil samples north of TP2 and the Round 3 excavation boundary as 
well as west of TP6. 

SB-18 
Original drilling location was on top of the sludge pumping station wall located 
between the digesters.  Relocated point approximately 5-6 feet north due to 
standing water.   

SB-19 
Subsurface soil samples collected at depth within the A-2 excavation footprint, 
northeast of TP22; location is also in the vicinity of TP20 and TP21. 

SB-20A 
Subsurface soil samples collected to investigate the vertical extent of 
contamination in the vicinity of the former B87 addition.   

SB-20B 
Original point (SB20A) was inside foundation.  Added SB-20B and collected 
samples outside of the foundation to the B87 addition.   



TABLE 6-2 
STP POST-ROD SAMPLING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

PAGE 4 of 5 
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 Sampling Location 

SB-21 
Subsurface soil samples at the southern edge of the excavation.  Collected 
samples at 1.5 ft bgs to confirm bottom of excavation. 

SB-22A 
Subsurface soil samples to investigate the extent of contamination associated 
with the A2-B-02 area and to confirm whether contamination is present at the 
bottom of the excavation floor and at depth.   

SB-22B 
Added a boring approximately 15 ft east of SB-22A and collected samples to 
confirm whether contamination is present at depth.   

SB-23 
Subsurface soil samples southwest of the excavated A-2 area between SB-12 
and the northwest corner of the former sludge drying bed. 

SB-24 Subsurface soil samples in the vicinity of A2-B-01 and north of TP20. 

SB-25 
Subsurface soil samples within the Round 3 excavation area on the east side of 
the site. 

SB-26 
Subsurface soil samples were within the Round 3 excavation area on the 
southwest side of the site. 

SB-27 

Surface and subsurface soil samples within the Round 3 excavation area on the 
northwest side of the site.  However, the boring was relocated approximately 15 ft 
north due to multiple refusals and lack of soil at original location.  Revised 
location is outside of Round 3 excavation area.   

SB-28 
Added a boring and collected samples outside of the A-2 area, north of SB-14 
and south of SB-15B.  

Head Wall 
HW-01 Soil collected inside corrugated metal drainage pipe adjacent to headwall. 
HW-02 Soil collected inside cast-iron effluent pipe at headwall. 
HW-03 Soil collected inside concrete drainage pipe in the headwall. 

Additional Soil Delineation Investigation 
Soil 

SS-A18 
Step-out sample location west side of the Round 3 excavation boundary at A2-B-
02  

SS-A19 
Step-out sample location on the north side of the Round 3 excavation boundary 
at A2-B-02  

SS-A20 
Step-out sample location on the south side of the Round 3 excavation boundary 
at A2-B-02  

SS-A21 
Step-out sample location on the east side of the Round 3 excavation boundary at 
A2-B-02  

SS-A22 Step-out sample location southwest of former soil boring SB-14.   
SS-A23 Step-out sample location south of former soil boring SB-14   
SS-A24 Step-out sample location southeast of former soil boring SB-14   
SS-A25 Step-out sample location north of former soil boring SB-14.   

SS-A26 
Additional step-out sample location added to the sampling program based on 
visual or olfactory evidence of petroleum-impacted soil at SS-A19.   

SS-A27 
Additional step-out sample location added to the sampling program based on 
visual or olfactory evidence of petroleum-impacted soil at SS-A18.   

SB-29 Step-out and step-down sampling location southwest of former boring SB-14 
SB-30 Step-out and step-down sampling location south of former boring SB-14 
SB-31 Step-out and step-down sampling location southeast of former boring SB-14 
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STP POST-ROD SAMPLING LOCATIONS 

SECOND FIVE-YEAR REVIEW 
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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 Sampling Location 

SB-32 Step-out and step-down sampling location north of former boring SB-14 
SB-33 Step-out and step-down sampling location north of former soil boring SB-15A.   

SB-34 
Step-out and step-down sampling location west-southwest of former soil boring 
SB-15A.   

SB-35 Step-out and step-down sampling location north of former soil boring SB-15A  

SB-36 
Step-out and step-down sampling location outside of the B87 Addition, east of 
SB-20A.   

SB-38 
Step-out and step-down sampling location outside of the B87 Addition, south of 
SB-20A.   

Sediment 
SD-D05 Upstream sample location in drainage ditch.    
SD-D06 Mid-stream sample location in drainage ditch.    
SD-D07 Downstream sample location in drainage ditch.    

 



TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 1 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000 1700
BENZO(A)PYRENE 150 150 150 2100 9200 250 240 770 930
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160 4.4  J 11.8 9 J
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000 89000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000 49000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

SS‐A02 SB‐15A SS‐A01 SB35PARAMETER1 HW01Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil
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TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 2 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

1800 4200
638 1160 1300 587 2700

1960 2000 4300

220  J 220 J

A2‐B‐01 SS‐A19 A2‐SW‐01 SS‐A18A2‐SW‐03
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TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 3 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

4700 1880 3800 6000
3000 1720 2600  J 210 3800  J
4000 3230 4200  J 6000  J

280  J 175 240  J 470 J
1600  J 1900  J

A2‐SW‐04 SS‐A20 SS‐A17 SS‐A25SS‐A27
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TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 4 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

32000 3100
210 400 18000 2000

26000 2700

2700 220  J
8500  J

6600

SS‐A16 SB‐14 SS‐A22 SB‐29SB‐32

W5214886F CTO 166



TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 5 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

2950 3000 2220 3100 3040
2560 2100  J 1350 2200 2530
3890 3100  J 1840 3500 3520

469 250  J 219 300  J 383
2210 2040

SS‐A23 TP‐23 SS‐A24 TP‐22TP‐24

W5214886F CTO 166



TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 6 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

2200 6500  J 1550
1400 4000 1040  J 240 1030
2000 4800  J

157

SS‐A05 SS‐A06 SB‐17
A2‐SW‐09‐

B
SS‐A26

W5214886F CTO 166



TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 7 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

21400
437 254 392 222 16600

23600

2160
7160

A2‐B‐04‐B
A2‐SW‐10‐

B
A2‐SW‐11 A2‐B‐03TP2

W5214886F CTO 166



TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 8 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

7590 24600
6300 20800 180 327 434
9180 27000

730 2970
2630 12900

A2‐B‐05‐B
SITE 7‐D2‐
SUBSLAB

SB‐18 A2‐B‐08‐B
A2‐SW‐08‐

B

W5214886F CTO 166



TABLE 6-3
STP SUMMARY OF IN-PLACE SOIL ANALYTICAL RESULTS EXCEEDING POST-ROD PRGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

PAGE 9 OF 9

Industrial
Worker Trespasser

POLYCYCLIC AROMATIC 
HYDROCARBONS (UG/KG)
BENZO(A)ANTHRACENE 1500 1500 21000 92000
BENZO(A)PYRENE 150 150 150 2100 9200
BENZO(B)FLUORANTHENE 1500 1500 21000 92000
BENZO(K)FLUORANTHENE 15000 15000
DIBENZO(A,H)ANTHRACENE 150 150 150 2000 9200
INDENO(1,2,3-CD)PYRENE 1500 1500
METALS (MG/KG)
ARSENIC 3.9 3.9 16 160
CHROMIUM 3 57 170
PESTICIDES (UG/KG)
4,4'-DDD 20000 72000 880000
4,4'-DDE
4,4'-DDT 17000
DIELDRIN 13000
PCB (UG/KG)
AROCLOR-1016 3900
AROCLOR-1260 2200 7400

PARAMETER1 Saturated 
Subsurface 

Soil

Headwall 
Soil

POST‐ROD PRGs2

Hypothetical Resident

Surface 
Soil

Unsaturated 
Subsurface 

Soil

Saturated 
Subsurface 

Soil

4680 11400 7100
4050 10000 7100
5580 13400 7500

658 1290 1100  J
2720 5380

9400  J

Notes:

1) Parameters listed are COCs specified in the Supplemental PDI Report (Tetra Tech, 2012e).

2) PRGs are preliminary remediation goals specified in the Supplemental PDI Report (Tetra Tech, 2012e). 

3) Only sample locations, regardless of sample depth, with an exceedance of the PRGs are included.

Black shading indicates an exceedance of the PRGs.

Blanks indicate that the analyte did not exceed the PRG.

For duplicate pairs, the average results is shown. 

PDI - Pre-Design Investigation

PRG - Preliminary Remediation Goal

mg/kg - milligrams per kilogram

ug/kg - micrograms per kilogram

SITE 7‐
SUBSLAB

SB‐20A
SITE 7‐D1‐
SUBSLAB

W5214886F CTO 166



TABLE 6-4
STP SUMMARY OF IN-PLACE SEDIMENT ANALYTICAL RESULTS EXCEEDING ROD-SPECIFIED RGs

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS

SAMPLE3 SD‐D05 SD‐D07

DEPTH 0-0.25 0-0.25

DATE 7/11/2013 7/11/2013

METALS (MG/KG)

ARSENIC 23.7 86.1
PESTICIDES (UG/KG)

4,4'-DDD 730 11000 1050
4,4'-DDE 234 660

4,4'-DDT 290 20000 1450  J
DIELDRIN 5730

Notes:

1) Parameters listed are COCs specified in the ROD (U.S. Navy, 2008).

2) ROD-specified RGs are remediation goals specified in the ROD (U.S. Navy, 2008). 

3) Only sample locations with an exceedance of the RGs are included.

Black shading indicates an exceedance of the RGs (Remediation Goals in the 2008 ROD)

Blanks indicate that the analyte did not exceed the RG.

For duplicate pairs, the average results is shown. 

ROD - Record of Decision

RG - Remediation Goal

mg/kg - milligrams per kilogram

ug/kg - micrograms per kilogram

PARAMETER1

ROD-
Specified 

RG2

W5214886F CTO 166
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SITE PLAN AND SAMPLE LOCATIONS

FIRE FIGHTING TRAINING AREA
 

SECOND FIVE-YEAR REVIEW



@A

@A@A

@A

@A@A@A
@A

@A

@A

@A
@A

@A

@A
@A

@A

@A

H1-MW-1

H1-MW-2

H1-MW-2D

MW05-034

MW05-306

MW05-307

MW05-308

MW09-006

MW01-073

MW01-093

MW05-031

MW05-033

MW05-301

MW05-302

MW05-303

MW05-304

TLF-MW-55D

³

0 250 500 750 1,000125

Feet

I:
\0

4
6

4
2

\L
T

.D
R

.5
Y

R
\H

1
_

E
X

C
E

E
D

.M
X

D
  

D
W

M
/N

E
C

/S
P

/M
K

B
  

0
6

/2
4

/1
4

FIGURE NUMBER

SCALE

FILE

DATEREV

PER SCALE BAR

I:\..\H1_EXCEED.MXD

0 06/24/14

5-1

FORMER NAVAL AIR STATION SOUTH WEYMOUTH
WEYMOUTH, MASSACHUSETTS

 
SITE PLAN AND SAMPLE LOCATIONS
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SECOND FIVE-YEAR REVIEW

Red rectangle shows
 extent of larger map.

Legend

@A Monitoring Well

Industrial Operations Area Boundary

Approximate Extent of PFC Plume (PFOA/PFOS) Concentrations 
Exceed EPA Provisional Health Advisory

AOC Hangar 1 Aquifer Protection District Site

AOC Hangar 1 Non-Aquifer Protection District Site

Medium Yield Aquifer

High Yield Aquifer



")

#0

#0

#0 "/

"/

"/"/

%2

%2

%2
%2

%2

%2

!.
!.

!.

!.

!.

STP-FSS-7
STP-FSW/FSD-7

STP-FSB-13

STP

Area A-2

Area A-1

Former Sludge
Drying Beds

TP20

HW01
HW02

HW03

Head Wall

Area D

A2-B-02

SB-13

SB-14

SB-12

SB-23

SB-26

SB-24

SB-19

SB-11

SB-16

SB-10

SB-18

SB-21

SB-25

SB-28

SB-27

SB-05

SB-17

SB-09

SB-08

SB-07

SB-06SB-15A

SB-22A
SB-20B

SB-20A

SB-15B

SB-22B

SB-36

SB-38

SB-33

SB-35SB-34

SB-29

SB-31

SB-32

SB-30

SS-A21

SS-A20

SD-D05

SD-D06

SD-D07

SS-A27
SS-A19

SS-A18

SS-A26

³
I:

\0
2

0
7

3
\F

I.
T

M
.S

T
P

\F
IN

A
L

\S
T

P
_

P
R

O
P

_
S

A
M

P
_

L
O

C
S

_
O

C
T

2
0

1
3

.M
X

D
  

N
E

C
/M

K
B

  
0

6
/2

4
/1

4

FIGURE NUMBER

SCALE

FILE

DATEREV

PER SCALE BAR

I:\..\STP_PROP_SAMP
_LOCS_OCT2013.MXD

0 06/24/14

50 0 5025

Feet

Former Sewage
Treatment Plant
Site (Site 7)

0 10.5

Miles

Legend

#0 2013 Sediment Sample Location

!. 2013 Soil Boring Location

"/ 2013 Surface Soil and Soil Boring Location

%2 2013 Surface Soil Sample Location

2011 Soil Sample Location

") 2009 Confirmation Sample

Road

Stream

Wetland (2007)

Excavation Areas

Round 3 Excavation Area Around A2-B-02

6-1

FORMER NAVAL AIR STATION SOUTH WEYMOUTH
WEYMOUTH, MASSACHUSETTS

SITE PLAN AND SAMPLE LOCATIONS

SECOND FIVE-YEAR REVIEW

NOTE: Surface Soil Sample Locations - 
SS-A22 is the same location as SB-29
SS-A23 is the same location as SB-30
SS-A24 is the same location as SB-31
SS-A25 is the same location as SB-32

!(

FORMER SEWAGE TREATMENT PLANT



EXHIBITS



WEST GATE LANDFILL EXHIBITS



   
EXHIBIT 2-1 

WGL 1,4-DIOXANE TRENDS IN GROUNDWATER: 2011 - 2013 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
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Notes:   1,4-Dioxane Concentration; Remedial Goal = 6 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   1,4-Dioxane Concentration; Remedial Goal = 6 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   1,4-Dioxane Concentration; Remedial Goal = 6 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   1,4-Dioxane Concentration; Remedial Goal = 6 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   1,4-Dioxane Concentration; Remedial Goal = 6 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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EXHIBIT 2-2 

WGL TOTAL ARSENIC TRENDS IN GROUNDWATER: 2011 - 2013 
SECOND FIVE-YEAR REVIEW 
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Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
 
 

0

2

4

6

8

10

12

Co
nc
en

tr
at
io
n 
µg

/L

WGL-MW-902

0

2

4

6

8

10

12

Co
nc
en

tr
at
io
n 
µg

/L

WGL-MW-903D

0

2

4

6

8

10

12

Co
nc
en

tr
at
io
n 
µg

/L

WGL-MW-903S

‐2

0

2

4

6

8

10

12

Co
nc
en

tr
at
io
n 
µg

/L

WGL-MW-904D



   
EXHIBIT 2-2 

WGL TOTAL ARSENIC TRENDS IN GROUNDWATER: 2011 - 2013 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

W5214886F 5 of 5 CTO 166 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:  Benzo(a)anthracene Concentration; Remedial Goal = 0.09 µg/L; Background = 0.0475 µg/L  Regression Line;  
Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
averaged. 
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Notes:  Benzo(a)anthracene Concentration; Remedial Goal = 0.09 µg/L; Background = 0.0475 µg/L  Regression Line;  
Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
averaged. 
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Notes:  Benzo(a)anthracene Concentration; Remedial Goal = 0.09 µg/L; Background = 0.0475 µg/L  Regression Line;  
Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
averaged. 
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Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
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0

0.02

0.04

0.06

0.08

0.1

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-902

0

0.02

0.04

0.06

0.08

0.1

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-903D

0

0.02

0.04

0.06

0.08

0.1

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-903S

‐0.02

0

0.02

0.04

0.06

0.08

0.1

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-904D



  
EXHIBIT 2-3 

WGL BENZO(A)ANTHRACENE TRENDS IN GROUNDWATER: 2011 - 2013 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 

W5214886F 5 of 5 CTO 166 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Notes:  Benzo(a)anthracene Concentration; Remedial Goal = 0.09 µg/L; Background = 0.0475 µg/L  Regression Line;  
Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
averaged. 
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Notes:   Benzo(b)fluoranthene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Benzo(b)fluoranthene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Benzo(b)fluoranthene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Benzo(b)fluoranthene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Benzo(b)fluoranthene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:  Dibenzo(a,h)anthracene Concentration; Remedial Goal = 0.009 µg/L; Background = 0.03 µg/L  Regression 
Line;  Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
averaged. 
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Notes:  Dibenzo(a,h)anthracene Concentration; Remedial Goal = 0.009 µg/L; Background = 0.03 µg/L  Regression 
Line;  Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
averaged. 
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Notes:  Dibenzo(a,h)anthracene Concentration; Remedial Goal = 0.009 µg/L; Background = 0.03 µg/L Regression 
Line;  Dec-11 = Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were 
averaged. 
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Notes:   Hexachlorobenzene Concentration; Remedial Goal = 1 µg/L;  Regression Line; Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Hexachlorobenzene Concentration; Remedial Goal = 1 µg/L;  Regression Line; Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Hexachlorobenzene Concentration; Remedial Goal = 1 µg/L;  Regression Line; Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 

0

0.2

0.4

0.6

0.8

1

1.2

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-902

0

0.2

0.4

0.6

0.8

1

1.2

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-903D

0

0.2

0.4

0.6

0.8

1

1.2

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-903S

0

0.2

0.4

0.6

0.8

1

1.2

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-904D



   
EXHIBIT 2-6 

WGL HEXACHLOROBENZENE TRENDS IN GROUNDWATER: 2011 - 2013 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 

W5214886F 5 of 5 CTO 166 

 

 

 
 
 
 
 
 
 
  
 
 
 
 
 
 

Notes:   Hexachlorobenzene Concentration; Remedial Goal = 1 µg/L;  Regression Line; Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Indeno(1,2,3-cd)pyrene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Indeno(1,2,3-cd)pyrene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Indeno(1,2,3-cd)pyrene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Indeno(1,2,3-cd)pyrene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 

‐0.04

‐0.02

0

0.02

0.04

0.06

0.08

0.1

0.12

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-902

0

0.02

0.04

0.06

0.08

0.1

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-903D

‐0.02

0

0.02

0.04

0.06

0.08

0.1

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-903S

‐0.04

‐0.02

0

0.02

0.04

0.06

0.08

0.1

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-904D



   
EXHIBIT 2-7 

WGL INDENO(1,2,3-CD)PYRENE TRENDS IN GROUNDWATER: 2011 - 2013 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

 

W5214886F 5 of 5 CTO 166 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes:   Indeno(1,2,3-cd)pyrene; Remedial Goal = 0.09 µg/L;  Regression Line;  Dec-11 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:  Chromium Concentration; Remedial Goal = 47 µg/L; Background = 18.1 µg/L  Regression Line;  Dec-11 = 
Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:  Chromium Concentration; Remedial Goal = 47 µg/L; Background = 18.1 µg/L  Regression Line;  Dec-11 = 
Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:  Chromium Concentration; Remedial Goal = 47 µg/L; Background = 18.1 µg/L  Regression Line;  Dec-11 = 
Sampling Date. A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 

0

10

20

30

40

50

Co
nc
en

tr
at
io
n 

µ
g/

L

WGL-MW-904S



RUBBLE DISPOSAL AREA EXHIBITS



   
EXHIBIT 3-1 

RDA BENZO(A)PYRENE TRENDS IN GROUNDWATER: 2007 - 2013 
SECOND FIVE-YEAR REVIEW 
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Notes:   Benzo(a)pyrene Concentration; Remedial Goal = 0.2 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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 Notes:   Benzo(a)pyrene Concentration; Remedial Goal = 0.2 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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SECOND FIVE-YEAR REVIEW 
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Notes:   Benzo(a)pyrene Concentration; Remedial Goal = 0.2 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Chlorobenzene Concentration; MCL = 100 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Chlorobenzene Concentration; MCL = 100 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Chlorobenzene Concentration; MCL = 100 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: EPH Concentration; MMCL = 200 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: EPH Concentration; MMCL = 200 µg/L;  Regression Line;  Mar-07 = Sampling Date  
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: EPH Concentration; MMCL = 200 µg/L;  Regression Line;  Mar-07 = Sampling Date  
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: VPH Concentration; MMCL = 300 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: VPH Concentration; MMCL = 300 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
   

0

200

400

600

800

1000

1200
M
ar
‐0
7

Ju
n‐
07

Se
p‐
07

De
c‐
07

Ap
r‐
08

Ju
n‐
08

Se
p‐
08

De
c‐
08

M
ar
‐0
9

Se
p‐
09

M
ar
‐1
0

Se
p‐
10

M
ar
‐1
1

Se
p‐
11

M
ay
‐1
2

Se
p‐
12

M
ar
‐1
3

Co
nc
en

tr
at
io
n 
µg

/L

TT05

‐50
0

50
100
150
200
250
300
350

M
ar
‐0
7

Ju
n‐
07

Se
p‐
07

De
c‐
07

Ap
r‐
08

Ju
n‐
08

Se
p‐
08

De
c‐
08

M
ar
‐0
9

Se
p‐
09

M
ar
‐1
0

Se
p‐
10

M
ar
‐1
1

Se
p‐
11

M
ay
‐1
2

Se
p‐
12

M
ar
‐1
3

Co
nc
en

tr
at
io
n 
µg

/L

TT06

0
50
100
150
200
250
300
350

M
ar
‐0
7

Ju
n‐
07

Se
p‐
07

De
c‐
07

Ap
r‐
08

Ju
n‐
08

Se
p‐
08

De
c‐
08

M
ar
‐0
9

Se
p‐
09

M
ar
‐1
0

Se
p‐
10

M
ar
‐1
1

Se
p‐
11

M
ay
‐1
2

Se
p‐
12

M
ar
‐1
3

Co
nc
en

tr
at
io
n 
µg

/L

TT07

‐50

0

50

100

150

200

250

300

350

Mar‐10 Sep‐10 Mar‐11 Sep‐11 May‐12 Sep‐12 Mar‐13

Co
nc
en

tr
at
io
n 
µg

/L

TT08



   
EXHIBIT 3-4 

RDA VPH (C5 - C8 ALIPHATICS) TRENDS IN GROUNDWATER: 2007 - 2013 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 

W5214886F 3 of 3 CTO 166 

   

   

Notes: VPH Concentration; MMCL = 300 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Arsenic Concentration; Remedial Goal = 10 µg/L;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:    Manganese Concentration; Remedial Goal = 313 µg/L;   Regression Line;  Mar‐07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:    Manganese Concentration; Remedial Goal = 313 µg/L;   Regression Line;  Mar‐07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 

0

2000

4000

6000

8000

10000

12000

14000

Co
nc
en

tr
at
io
n 

µ
g/

L

TT05

0
50
100
150
200
250
300
350
400
450

M
ar
‐0
7

Ju
n‐
07

Se
p‐
07

De
c‐
07

Ap
r‐
08

Ju
n‐
08

Se
p‐
08

De
c‐
08

M
ar
‐0
9

Se
p‐
09

M
ar
‐1
0

Se
p‐
10

M
ar
‐1
1

Se
p‐
11

M
ay
‐1
3

Se
p‐
13

M
ar
‐1
3

Co
nc
en

tr
at
io
n 

µ
g/

L

TT06

0
2000
4000
6000
8000
10000
12000
14000

M
ar
‐0
7

Ju
n‐
07

Se
p‐
07

De
c‐
07

Ap
r‐
08

Ju
n‐
08

Se
p‐
08

De
c‐
08

M
ar
‐0
9

Se
p‐
09

M
ar
‐1
0

Se
p‐
10

M
ar
‐1
1

Se
p‐
11

M
ay
‐1
3

Se
p‐
13

Co
nc
en

tr
at
io
n 

µ
g/

L

TT07

0

1000

2000

3000

4000

5000

6000

7000

Mar‐10 Sep‐10 Mar‐11 Sep‐11 May‐13 Sep‐13

Co
nc
en

tr
at
io
n 

µ
g/

L

TT08



   
EXHIBIT 3-6 

RDA TOTAL MANGANESE TRENDS IN GROUNDWATER: 2007 - 2013 
SECOND FIVE-YEAR REVIEW 

FORMER NAS SOUTH WEYMOUTH, WEYMOUTH, MASSACHUSETTS 
 

W5214886F 3 of 3 CTO 166 

   

   

Notes:    Manganese Concentration; Remedial Goal = 313 µg/L;   Regression Line;  Mar‐07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Ferrous Iron Concentration;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Ferrous Iron Concentration;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes:   Ferrous Iron Concentration;  Regression Line;  Mar-07 = Sampling Date 
A value of zero was used as a surrogate for a non-detect result for graphing purposes only.  Results for a field duplicate pair were averaged. 
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Notes: Mar-07 = LTM Event; LEL = Lower Explosive Limit (Methane=5%); UEL= Upper Explosive Limit (Methane=15%) 
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Notes:  Regression Line;  Mar-07 = LTM Event;  
Methane Action Limit =The state action limit for explosive gases (e.g. landfill methane) is 25 percent of the LEL at or beyond the property boundary (i.e. 1.25%)  
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APPENDIX B 
 

SITE INSPECTION REPORT AND PHOTOGRAPHS 



West Gate Landfill (IR Site 1) Site Inspection – October 31, 2013 

Attendees: 

Jane Connet, P.G. – Tetra Tech Inc. 

Chelsea Fellows‐Stanley – Tetra Tech Inc. 

Dave Barney – Navy, BRAC 

The site inspection commenced at approximately 1:30 PM and concluded at approximately 2:30 PM. The 
weather was cloudy with a  light breeze and a temperature of approximately 50 degrees. Observations 
made by the inspection team are noted below and photos taken during the inspection are attached. 

Site Inspection Notes: 

The inspection began at the gravel parking area located outside of the northeast perimeter of the landfill 
and just south of Trotter Road. The metal gate providing access to the landfill surface was locked and in 
good condition. A metal sign warning of the presence of the closed landfill was observed affixed to the 
wooden guard rail adjacent to the gate. The sign was in good condition and the warning was legible.  

The  inspection  team progressed west along  the perimeter path  in a  counter  clockwise direction. The 
perimeter path was  clear of vegetation and  the wooden guard  rail was  intact and  in good  condition. 
MW901S/D was observed on the western perimeter of the landfill; the monitoring wells were locked. 

The north level spreader was observed on the western perimeter of the landfill. The north level spreader 
overflow edge appeared to be level and in good condition. The two drainage pipes within the north level 
spreader were clear of obstructions and  in good condition. No areas of erosion were observed within 
the north  level  spreader.  Three pieces of PVC pipe were observed  along  the  southern border of  the 
north  level  spreader;  each  piece  of  PVC  covered  rebar  used  for  surveying  the  top  edge  of  the  level 
spreader.  

Vegetation (grass) on the landfill surface appeared to be healthy, reaching approximately 2 to 3 feet in 
height in some areas. No ruts were observed or areas of erosion were observed on the landfill surface. 
Some areas of bare soil were observed  in the southern portion of the  landfill. Dave Barney stated that 
these areas will be re‐planted.  

The rip rap drainage path along the southern perimeter of the  landfill was clear of vegetation; the rip 
rap path  is composed of two different sizes of rock. The geotextile fabric which  lines the perimeter rip 
rap drainage path was observed protruding in several locations.  

The wetland  located adjacent  to  the  southwest perimeter of  the  landfill was observed  to be healthy. 
Water levels were low and ponded water was not observed. Cattails and oak saplings were observed in 
the wetland. 



The south level spreader was observed adjacent to the southern portion of the landfill. The south level 
spreader  appeared  to be  level  and  in  good  condition; no  areas of  erosion were observed. Discharge 
pipes within the south level spreader were clear of obstruction and in good condition.  

MW103 was observed just east of the south level spreader. The monitoring well was in good condition, 
locked, and surrounded by vegetation (Japanese Knotweed). 

A warning sign was observed along the eastern wooden guard rail. French Stream was observed along 
the eastern boundary of the landfill.  

The inspection then proceeded to the central portion of the landfill cap. Gas vents were inspected and 
were observed to be in good condition. A warning sign was observed on each gas vent.  

Overall,  the  landfill  remains  in  good  condition.  The  cap  system  continues  to be protective of human 
health and the environment by containing landfill materials. No areas of cap failure or significant erosion 
were observed.  
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 Date:  10/31/2013  Picture No.  1  Location:  WGL   Date:  10/31/2013  Picture No.  2  Location:  WGL  
 Comment: Access gate to WGL   Comment: Warning signs posted next to access gate.  
  

 
 

 Date:  10/31/2013  Picture No.  3  Location:  WGL   Date:  10/31/2013  Picture No.  4  Location:  WGL  
 Comment: Access road along northern boundary of landfill, looking west   Comment: MW902 and wooden guard rail along northern perimeter of landfill  
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 Date:  10/31/2013  Picture No.  5  Location:  WGL   Date:  10/31/2013  Picture No.  6  Location:  WGL  
 Comment: View of MW903, wells locked and in good condition   Comment: View of north level spreader, located along western edge of landfill  
  

 
 Date:  10/31/2013  Picture No.  7  Location:  WGL   Date:  10/31/2013  Picture No.  8  Location:  WGL  
 Comment: View of PZ05 in wetland south of landfill   Comment: View of cattails and planted oak saplings in wetland south of landfill  
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 Date:  10/31/2013  Picture No.  9  Location:  WGL   Date:  10/31/2013  Picture No.  10  Location:  WGL  
 Comment: Minor erosion in southern portion of landfill. Areas covered with jute mat   Comment: View of south level spreader, located southeast of landfill  
  

 

 Date:  10/31/2013  Picture No.  11  Location:  WGL   Date:  10/31/2013  Picture No.  12  Location:  WGL  
 

Comment: 
Rip rap drainage path located along southern boundary of landfill (two rock 
sizes) 

  Comment: 
View of MW103 with wooden guard rail and surrounding vegetation 
(Japanese Knotweed) 
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 Date:  10/31/2013  Picture No.  13  Location:  WGL   Date:  10/31/2013  Picture No.  14  Location:  WGL  
 Comment: View of LFG-08 along eastern boundary of site   Comment: Signage on eastern boundary wooden guard rail  
  

  

 Date:  10/31/2013  Picture No.  15  Location:  WGL   Date:  10/31/2013  Picture No.  16  Location:  WGL  
 Comment: View of French Stream from eastern boundary of landfill   Comment: View of typical gas vent (GV01 shown) with warning sign   
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 Date:  10/31/2013  Picture No.  17  Location:  WGL   Date:  10/31/2013  Picture No.  18  Location:  WGL  
 Comment: Looking northwest towards Trotter Rd from center of landfill   Comment: Looking south from center of landfill towards wetlands  
  

  

 Date:  10/31/2013  Picture No.  19  Location:  WGL   Date:  10/31/2013  Picture No.  20  Location:  WGL  
 

Comment: Looking east across landfill   Comment: 
View from northern boundary of site, looking northeast towards Trotter 
Rd and Southfield development   

 

 
 



Rubble Disposal Area (IR Site 2) Site Inspection – October 31, 2013 

Attendees: 

Jane Connet, P.G. – Tetra Tech Inc. 

Chelsea Fellows‐Stanley – Tetra Tech Inc. 

The site inspection commenced at approximately 10:20 AM and concluded at approximately 11:30 AM. 
The  weather  was  cloudy  with  a  light  breeze  and  a  temperature  of  approximately  50  degrees. 
Observations made by the inspection team are noted below and photos taken during the inspection are 
attached. 

Site Inspection Notes: 

The  inspection  began  at  the  gravel  parking  area  located  outside  of  the  northwest  perimeter  of  the 
landfill and just south of the new parkway. Tetra Tech, EC was conducting the wick drain installation at 
the landfill with subcontractor American Drainage Systems. The site inspection team checked in with the 
Tetra  Tech,  EC  Site  Supervisor  (Richard  Clayton)  and  the  Site  Safety  Officer  (Kendall  Walker)  and 
completed a health and  safety briefing prior  to conducting  the  site  inspection. Due  to  the wick drain 
installation at the site the metal gate providing access to the  landfill surface was open but a  lock was 
present and the gate was in good condition. A metal sign warning of the presence of the closed landfill 
was observed affixed to the wooden guard rail adjacent to the gate. The sign was in good condition and 
the warning was legible.  

Wick drains were being installed by Tetra Tech, EC and American Drainage Systems along the northern 
perimeter of  the  landfill at  the  time of  the site  inspection,  just east of  the access gate. Straw wattles 
were observed on the landfill surface, upgradient of the wick installation activities, as erosion protection 
during site activities.  

The  inspection  team  progressed  to  the  top,  center  of  the  landfill  and  observed  paths  cleared  of 
vegetation  leading  to  each  gas  vent  on  the  surface  of  the  landfill.  Vegetation  (grass)  on  the  landfill 
surface  appeared  to  be  healthy,  reaching  approximately  3  to  4  feet  in  height.  The  condition  of  the 
landfill  ground  surface was  difficult  to  inspect  due  to  the  vegetation  cover  but  no  ruts  or  areas  of 
erosion were  observed.  The  inspection  team  observed  a  typical  gas  vent  (GV04);  the  gas  vent was 
surrounded by a chain link fence with locked gates and was in good condition overall.  

The  inspection  continued  along  the  southwestern  perimeter  of  the  landfill  in  a  counter  clockwise 
direction.  Landfill  gas probes were observed  along  the perimeter of  the  landfill  cap  and  flush  to  the 
ground surface. GP07 was inspected and was in good condition.  

The gabion wall was observed  to be  in good condition at  the southern end of  the  landfill. The rip rap 
drainage path along  the southern perimeter of  the  landfill was overgrown with brush and vegetation. 
The geotextile fabric which lines the perimeter drainage rip rap path was observed protruding in several 



locations.  A  typical  piezometer  (PZ01)  was  observed  in  the  wetland  south  of  the  landfill  and  was 
observed to be in good condition.  

The  created wetland  located  adjacent  to  the  southeast perimeter of  the  landfill was observed  to be 
healthy. Water  levels were  low and ponded water was not observed. TT05,  just north of  the created 
wetland, was observed to be locked and in good condition. PZ06 was in good condition but did not have 
a cap. TT03, PZ04, and PZ08, along the south central perimeter of the landfill were all found to be locked 
and in good condition. Bedrock wells, MW50D and D2 were also locked and in good condition. 

Two turtle bridges were observed along the southern perimeter of the landfill. The turtle bridges were 
covered with grass and some high vegetation. No turtles were observed. 

The former PCB excavation was observed along the southeastern perimeter of the landfill. The area was 
covered with grass and no ruts or areas of erosion were observed. 

As mentioned above, water levels were low in the adjacent wetland. No standing water was observed at 
SW01/SD01,  TT02,  or  at  the  entrance  of  the wetland.  The  area was  very  dry;  no  surface water was 
observed.  

The  new  parkway  and  associated  bridge  crossing Old  Swamp  River were  observed  just  north  of  the 
landfill. The northern perimeter of  the  landfill was  in good  condition;  there were no damages  to  the 
landfill observed as a result of the parkway construction. There was no damage to the wooden guard rail 
located along  the northern perimeter of  the  landfill. PZ05 and gas probes  located along  the northern 
perimeter were intact and in good condition. 

Wick drain  installation was observed along  the northern portion of  the  landfill. A  long, narrow  trench 
was observed along the northern portion of the  landfill for the wick drain  installation. The trench was 
approximately 3  to 5  feet  in depth and appeared  to have broken  through  the geotextile  fabric of  the 
landfill. 

The inspection then proceeded to the central portion of the landfill cap. Gas vents were inspected and 
were  observed  to  be  in  good  condition.  An  animal  burrow was  observed  at  the  base  of  GV06.  As 
previously mentioned, the vegetation cover on the  landfill appeared to be healthy. As part of the wick 
drain installation, paths had been cleared to each gas vent location on the landfill to allow for landfill gas 
monitoring during wick drain installation. 

At  the  time  of  the  inspection,  the  landfill  cap was  compromised  due  to  the wick  drain  installation. 
However,  landfill  cap  restoration will be  completed  as part of  the wick drain  installation. Vegetation 
along  the  rip  rap perimeter was overgrown at  the  time of  inspection. Overall,  the  landfill  remains  in 
good condition. Once the wick drain  installation  is complete and the cap restored, the cap system will 
continue  to be protective of human health  and  the  environment by  containing  landfill materials. No 
areas  of  cap  failure  (besides  the  current  area  of wick  drain  installation)  or  significant  erosion were 
observed. 
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 Date:  10/31/2013  Picture No.  1  Location:  RDA   Date:  10/31/2013  Picture No.  2  Location:  RDA  
 Comment: Access gate to RDA   Comment: Warning signs posted next to access gate.  
  

 

 Date:  10/31/2013  Picture No.  3  Location:  RDA   Date:  10/31/2013  Picture No.  4  Location:  RDA  
 Comment: Wick drain installation along northern perimeter of landfill   Comment: Close up of wick drain installation  
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 Date:  10/31/2013  Picture No.  5  Location:  RDA   Date:  10/31/2013  Picture No.  6  Location:  RDA  
 Comment: Erosion protection (straw wattles) for wick drain installation activities   Comment: Typical gas vent (GV-04 shown)  
  

 

 Date:  10/31/2013  Picture No.  7  Location:  RDA   Date:  10/31/2013  Picture No.  8  Location:  RDA  
 Comment: Paths cut to gas vent locations (path to GV-02 and GV-03 shown)   Comment: View of gabion basket located along western boundary of landfill cap  
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 Date:  10/31/2013  Picture No.  9  Location:  RDA   Date:  10/31/2013  Picture No.  10  Location:  RDA  
 Comment: View of PZ01, located in wetland south of landfill    Comment: Path and rip rap along western perimeter of landfill  
  

  

 Date:  10/31/2013  Picture No.  11  Location:  RDA   Date:  10/31/2013  Picture No.  12  Location:  RDA  
 

Comment: Typical gas probe (GP-07), located along northwest perimeter of site   Comment: 
Rip rap path along southern perimeter of landfill, overgrown with 
vegetation/brush 
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 Date:  10/31/2013  Picture No.  13  Location:  RDA   Date:  10/31/2013  Picture No.  14  Location:  RDA  
 Comment: View of created wetlands in the vicinity of piezometer PZ-07   Comment: View of rip rap along eastern boundary of landfill cap  
  

 Date:  10/31/2013  Picture No.  15  Location:  RDA   Date:  10/31/2013  Picture No.  16  Location:  RDA  
 

Comment: 
View of monitoring wells MW-50D and MW-50D2 along eastern landfill 
boundary 

  Comment: View of PCB excavation area and associated grass cover  
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 Date:  10/31/2013  Picture No.  17  Location:  RDA   Date:  10/31/2013  Picture No.  18  Location:  RDA  
 

Comment: 
Grass/vegetation observed on turtle bridge along southern perimeter of 
landfill 

  
Comment: View of Old Swamp River from northeast corner of landfill, looking south 

 

  

 
 Date:  10/31/2013  Picture No.  19  Location:  RDA   Date:  10/31/2013  Picture No.  20  Location:  RDA  
 Comment: View of new parkway from eastern boundary of landfill, looking northeast   Comment: View of PZ05, located just south of new parkway/bridge  
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 Date:  10/31/2013  Picture No.  21  Location:  RDA   Date:  10/31/2013  Picture No.  22  Location:  RDA  
 

Comment: 
View of wick drain installation from eastern boundary of landfill, looking west 
across landfill 

  
Comment: 

View of gas probe GP01, looking west across landfill from northeast 
corner of landfill 

 

  

 

 Date:  10/31/2013  Picture No.  23  Location:  RDA   Date:  10/31/2013  Picture No.  24  Location:  RDA  
 Comment: View of animal burrow observed at gas probe GV-06   Comment: View of top of landfill cap looking east-northeast across the site  

 



Fire Fighting Training Area Site Inspection – October 31, 2013 

Attendees: 

Jane Connet, P.G. – Tetra Tech Inc. 

Chelsea Fellows‐Stanley – Tetra Tech Inc. 

Dave Barney – Navy, BRAC 

The site inspection commenced at approximately 11:45 AM and concluded at approximately 12:15 PM. 
The  weather  was  cloudy  with  a  light  breeze  and  a  temperature  of  approximately  50  degrees. 
Observations made by the inspection team are noted below and photos taken during the inspection are 
attached. 

Site Inspection Notes: 

The  inspection began  at  the  central  portion of  the  site,  just west of MW46/D2.  The majority of  the 
ground surface at the site consists of cracked asphalt and a former concrete taxiway. The East Branch of 
French Stream was observed running through the eastern portion of the site. At well couplet MW46 and 
MW46D2 there was no protective casing surrounding MW46 and there was no well lock observed.  

The inspection progressed to the northern portion of the site. MW12 was observed to be locked and in 
good condition. Vegetation was thick in the northern portion of the site and surrounding MW12.  

In the southern portion of the site, a large pile of concrete and asphalt was observed.  

There were no  signs of any newly  installed wells or construction activities at  the  site. There were no 
passive recreational users at the site during the inspection but the Navy stated that this area is used by 
dog walkers on a regular basis. There was no indication of a change of land use at the site at the time of 
inspection. The first Land Use Control (LUC) inspection for this site is to be conducted in December 2013 
by Navy personnel.  
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 Date:  10/31/2013  Picture No.  1  Location:  FFTA   Date:  10/31/2013  Picture No.  2  Location:  FFTA  
 Comment: Cracked asphalt (looking east across site towards MW46/46D2)   Comment: Concrete/asphalt piles in southern portion of site ( view looking south)  
  

 Date:  10/31/2013  Picture No.  3  Location:  FFTA   Date:  10/31/2013  Picture No.  4  Location:  FFTA  
 Comment: MW46 and MW46D2 (no protective casing on MW46)   Comment: Northern portion of the site and MW12 surrounded by thick vegetation.  
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 Date:  10/31/2013  Picture No.  5  Location:  FFTA   Date:  10/31/2013  Picture No.  6  Location:  FFTA  
 Comment: Looking east across site towards east branch of French Stream   Comment: Looking north across site  
  

 

 Date:  10/31/2013  Picture No.  7  Location:  FFTA   Date:  10/31/2013  Picture No.  8  Location:  FFTA  
 Comment: Looking west across site towards old taxiway   Comment: Looking northeast across site  

 
 
 



Hangar 1 (Non‐APD) Site Inspection – October 31, 2013 

Attendees: 

Jane Connet, P.G. – Tetra Tech Inc. 

Chelsea Fellows‐Stanley – Tetra Tech Inc. 

The site inspection commenced at approximately 11:45 AM and concluded at approximately 12:30 PM. 
The  weather  was  cloudy  with  a  light  breeze  and  a  temperature  of  approximately  50  degrees. 
Observations made by the inspection team are noted below and photos taken during the inspection are 
attached. 

Site Inspection Notes: 

The inspection began at the eastern boundary of the site at the corner of Shea Memorial Drive and the 
new parkway. The  location of the former Hangar 1 building was observed  just west of Shea Memorial 
Drive. The ground surface within the Hangar 1 foundation was a combination of concrete and sand/fill.  
Pieces of rebar and general debris were also observed on the ground surface within the former Hangar 1 
building area. The concrete apron was observed beyond the former Hangar 1  location to the west and 
south, within  the non‐APD  area of Hangar 1. Wells  along  the perimeter of  the  concrete  apron were 
observed  to  be  locked  and  in  good  condition.  To  the  northwest  of  the  concrete  apron  there  is  the 
Southfield housing development and to the east is the new parkway.  

No new wells or  construction  activities were observed within  the  site. According  to  the Navy,  (Dave 
Barney),  the  three wells  (MW05‐306,  ‐307,  and  ‐308)  destroyed  during  the  construction  of  the  new 
parkway are to be replaced by the TriTown contractor. There were no passive recreational users at the 
site during the  inspection but the Navy stated that this area  is used by dog walkers on a regular basis. 
There was no indication of a change of land use at the site at the time of inspection. The next Land Use 
Control (LUC) inspection for this site is to be conducted in December 2013 by Navy personnel.  
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 Date:  10/31/2013  Picture No.  1  Location:  Hangar 1   Date:  10/31/2013  Picture No.  2  Location:  Hangar 1  
 Comment: Location of former Hangar 1 building, looking west from Shea Memorial Dr.   Comment: View looking west across site  
  

  

 Date:  10/31/2013  Picture No.  3  Location:  Hangar 1   Date:  10/31/2013  Picture No.  4  Location:  Hangar 1  
 

Comment: View of MW05-034, well locked   Comment: 
View of MW09-006, looking northwest of site towards Southfield 
development 
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 Date:  10/31/2013  Picture No.  5  Location:  Hangar 1   Date:  10/31/2013  Picture No.  6  Location:  Hangar 1  
 

Comment: Looking east across site towards new parkway 
  

Comment: 
View of eastern portion of site from corner of Shea Memorial Dr and new 
parkway 

 

  

 

 Date:  10/31/2013  Picture No.  7  Location:  Hangar 1   Date:  10/31/2013  Picture No.  8  Location:  Hangar 1  
 

Comment: Looking south across site from Shea Memorial Dr   Comment: 
View of southern portion of site, looking south from former Hangar 1 
building location 

 

 



Former Sewage Treatment Plant (Operable Unit 7) Site Inspection – June 18, 2014 

Attendees: 

Stephen Parker LSP – Tetra Tech Inc. 

Dave Barney – Navy, BRAC 

The site inspection commenced at approximately 3:10 PM and concluded at approximately 3:50 PM. The 
weather was bright sunshine and 85oF. Observations made by the inspection team are noted below and 
photos taken during the inspection are attached. 

Site Inspection Notes: 

The inspection began at the south perimeter road immediately south of the former sludge drying beds. 
A large portion of the site is fenced as it contains an on‐going excavation. The metal awning previously 
present over  the  sludge drying beds has been  removed, and  the  foundation  (footing wall)  remains  in 
place.   A metal sign warning of the presence of the site was observed at the south entrance to the site. 
The sign was  in good condition and the warning was visible and  legible though  it was not affixed to a 
physical structure.  

The  inspection  team  progressed  west  then  north  along  the  perimeter  path  in  a  counter  clockwise 
direction.  The western  section  of  the  perimeter  path  is  vegetated,  particularly where  excavation  B2 
terminated  on  the west  side.  Several wells were  observed:  The  casings were  intact,  the wells were 
locked, and the surface seals appeared to be in fair condition.  

Excavation areas B‐1 and B‐2 were evident as  indicated by  the presence of backfill and relatively new 
vegetation present. Both areas were vegetated and no adverse conditions were noted.  

Excavation  Area  A‐1  is  not  clearly  evident,  though  the  area was  inspected  and  found  to  have  been 
backfilled to grade after excavation and new vegetation is present. 

Excavation Area A‐2 is bounded within a temporary fence as it is only partially complete. The temporary 
fence is upright and intact.  The western portion of Area A‐2 is planned for further excavation work, and 
flags were present in the ground denoting the additional area to be excavated. The western portion of 
excavation area A‐2 has grown over with new wetland vegetation due to the high water table present 
and  because  this  portion  of  the  excavation was  not  backfilled.    The  eastern  portion  of  Area  A‐2  is 
backfilled and is partially covered with new vegetation.  

Excavation Area D  (drainage ditch) appears to be clear of brush and tree growth, allowing water from 
the headwall to pass to the southwest with the grade.  

Overall  the site conditions appear  to be good,  though  further excavation of  the site planned  for 2014 
will alter the viewed conditions. 

It is recommended that the fence and signs remain until excavation is completed. 
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 Date:  06/18/2014  Picture No.  1  Location:  STP   Date:  06/18/2014  Picture No.  2  Location:  STP  
 Comment: Location of Area A-1 and Area A-2 beyond fence line.   Comment: Location of Area A-2 expansion area.  
  

  

 Date:  06/18/2014  Picture No.  3  Location:  STP   Date:  06/18/2014  Picture No.  4  Location:  STP  
 Comment: Location of Area B-1.   Comment: Location of Area B-2.  
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 Date:  06/18/14  Picture No.  5  Location:  STP   Date:  06/18/14  Picture No.  6  Location:  STP  
 Comment: Approximate location of Area C.   Comment: Location of Area D downstream of re-excavation area.  
  

 

 Date:  06/18/14  Picture No.  7  Location:  STP   Date:  06/18/14  Picture No.  8  Location:  STP  
 Comment: Location of Area D to be re-excavated.   Comment: Location of excavation Area A-2.  
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 Date:  06/18/14  Picture No.  9  Location:  STP               
 Comment: Location of tile bed area.      
  

  

                          
        

 



APPENDIX C 
 

INTERVIEW RECORDS 



INTERVIEW QUESTIONS 
SECOND FIVE-YEAR REVIEW 

FORMER NAVAL AIR STATION SOUTH WEYMOUTH 

(Please use other side for additional comments) 

1. What is your overall impression of the remedial actions conducted or planned at the Base? 

I believe that all actions that have been conducted and those planned 

have been appropriate to pro·tect human health and the environment. 

Full compliance with EPA and PEP reguJations and requirements prove such 

2. Have Navy's environmental cleanup activities had any effects on the surrounding communities? 
I am not aware of any negative effects ~-o due to the base clean - up 

3. Are you aware of any community concerns regarding cleanup activities at the Base? Please provide 
details. 

The communiit~es have voiced concerns regarding privatized clean up. They 

Hope the Navy continues to fund and perform the reqlJired remedial actions. 

4. Are you aware of any complaints, incidents, unusual activities (vandalism, trespassing) , or emergency 
responses by local authorit ies at any of the active environmental sites? 

NO 

5. Do you feel well informed about the environmental cleanup activities and progress? 
Yes Restoration Advisory Board (RAB) meetings have been very ffinformational 

6. Do you have any comments, suggestions, or recommendations regarding the management of the active 
environmental sites? 
We hope the Navy continues to monitor and address all current } and potential 

contamination to ensure that there is no human health or ecological impacts. 

Name: Matthew Brennan 

Title: Environmental Health Officer 

Organization/Community: Weymouth Health Department 

October 2013 

Please return to: Mr. Brian Helland, Remedial Project Manager 
BRAC Program Management Office Northeast 

4911 South Broad Street, Philadelphia, PA 19112 
e-mail: brian.helland@ navy.mil 

Tetra Tech, Inc. 



October 2013  Tetra Tech, Inc. 

          
INTERVIEW QUESTIONS 

SECOND FIVE-YEAR REVIEW  
FORMER NAVAL AIR STATION SOUTH WEYMOUTH  

 
(Please use other side for additional comments) 

 
1. What is your overall impression of the remedial actions conducted or planned at the Base? 

Overall, the remedies are performing well.        
             
              
 

2. Have Navy’s environmental cleanup activities had any effects on the surrounding communities?   
I don’t think so, relatively small if any.         
              
              
 

3. Are you aware of any community concerns regarding cleanup activities at the Base?  Please provide 
details.   
Yes, I am aware of the community concerns. I attend the RAB meetings. Concerns consist of health 
concerns and environmental impacts concerns (turtles, wetlands, streams, etc.)    
              
 

4. Are you aware of any complaints, incidents, unusual activities (vandalism, trespassing), or emergency 
responses by local authorities at any of the active environmental sites?   
There have been no responses.          
              
 

5. Do you feel well informed about the environmental cleanup activities and progress? 
Yes, very well informed.           
              
 

6. Do you have any comments, suggestions, or recommendations regarding the management of the active 
environmental sites? 
No.             
              
 
Name: Dave Barney            

 
Title: BRAC Environmental Coordinator, PMO Northeast        

 
Organization/Community: U.S. Navy          

 
Please return to: Mr. Brian Helland, Remedial Project Manager 

BRAC Program Management Office Northeast 
4911 South Broad Street, Philadelphia, PA 19112 

e-mail: brian.helland@navy.mil 



APPENDIX D 
 

NOTIFICATIONS 



 

             
 

Second Five-Year Review 
Former Naval Air Station South Weymouth 

Weymouth, Massachusetts 
 

The Department of the Navy, in cooperation with the U.S. Environmental Protection Agency and the 
Massachusetts Department of Environmental Protection, has begun a five-year review of the remedies 
selected at the former Naval Air Station (NAS) South Weymouth, Weymouth, Massachusetts. The 
purpose of the five-year review is to evaluate the remedies to ensure that they are effectively protecting 
public human health and the environment. The five-year review is mandated under the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA) for sites where onsite remedial 
action has been selected and hazardous substances, pollutants, or contaminants remain on site above 
levels that allow for unlimited use and unrestricted exposure. This is the second five-year review for the 
former NAS South Weymouth. The Navy plans to complete the five-year review in the summer of 2014.   
 
The Navy will conduct interviews with any interested parties regarding the former NAS South Weymouth 
and will solicit concerns and comments as part of the review progress.  Public participation is encouraged 
and welcomed.  If you are interested in participating in the interview process, please contact Mr. David 
Barney at the address noted below. 
 
Mr. David Barney 
BRAC Program Management Office, East 
PO Box 169 
South Weymouth, MA 02190  
Phone: 617-753-4656 
Email: david.a.barney@navy.mil 
 



SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH

RESTORATION ADVISORY BOARD 
MEETING

September 12, 2013

Stephen S. Parker
Tetra Tech



Presentation Objectives

• Describe the purpose of a 5-year review. 

• Discuss the components of the review.

• Describe the contents of the report.

• Describe the community involvement process.

• Present the schedule for the completion of the 5-year 
review.



Why Do a Five-Year Review?

• Under CERCLA §121 (c), if a remedial action results in 
CERCLA hazardous substances, pollutants or 
contaminants remaining at a site, the remedial action 
must be reviewed every five years to assure that human 
health and the environment are being protected.

• Five – year reviews are required no more than five years 
from the initiation of the remedial action at every site 
where hazardous substances, pollutants or contaminants 
remain.

• At NAS South Weymouth the triggering date was the 
start of the RDA remedial action in July 2004. The first 5-
year review was completed in July 2009. The second 5-
year review is due in July 2014.



Roles, Responsibilities, & Guidance

• Navy – the lead agency that prepares the 5-year 
review. 

Reference: Navy’s Policy for Conducting Five-Year 
Reviews under the Installation Restoration Program.

• EPA – lead regulatory agency that reviews, 
comments, and concurs with the protectiveness 
determination or makes an independent finding.

Reference: EPA Comprehensive Five-Year Review 
Guidance.

• MassDEP – a supporting agency that reviews and 
comments on the 5-year review. 



Purpose of a Five-Year Review

• The determination of whether the remedy 
implemented at a site is protective of human health 
and the environment is made by answering the 
following three questions:
– Is the remedy functioning as intended?
– Are exposure assumptions, toxicity data, 

cleanup levels, and RAOs used at the time of 
the remedy selection still valid?

– Has any other information come to light that 
could call into question the protectiveness of the 
remedy?



Components of a Five-Year Review

• To answer the three questions, the following 
activities are performed:
– Review of Site Documents 
– Site Inspection
– Interviews
– Data Review
– Technical Assessment
– Report Preparation
– Recommendations & Follow-up Actions



Sites Included in 2014 Five-Year Review

• Sites with RODs/ESDs and implemented remedies – full review:
• Rubble Disposal Area
• West Gate Landfill
• Former Fire Training Area
• Hangar 1 (non-Aquifer Protection District parcel)

• Sites with RODs/ESDs but remedies not in place – status summary:
• Former Sewage Treatment Plant
• Building 81
• Building 82
• Solvent Release Area 

• Sites under investigation – status summary:
• IOA – AOC 14
• IOA – AOC 83
• Hangar 1 (Aquifer Protection District parcel)

• Sites completed under CERCLA with NA/NFA RODs – listed in a table



Rubble Disposal Area

Gas vent (GV-02) and fence 
enclosure at RDA, facing south-

southwest.



Rubble Disposal Area

• ROD signed in 2003.

• Remedial action completed in 2005.

• LTM Plan implemented in 2007.

• LUC Implementation Plan approved in December 2009.

• Four years of post-closure wetland monitoring 
completed in fall 2010.

• ESD completed in 2010 to establish MNA as remedy for 
groundwater.

• Supplemental landfill gas investigation completed in 
2011.

• 2012 ESD allowed for construction of East-West 
Parkway.



West Gate Landfill

Adjacent to North Level Spreader at WGL, 
facing north-northeast.



West Gate Landfill

• ROD signed in 2007.

• Pre-design investigation completed in 2010 to collect 
additional information for the remedial design

• ESD completed in 2010 modifying remedy to allow 
excavated soils from STP and AOC 55C to be used as 
fill for landfill.

• Construction of cap completed in July 2011.

• Post-closure wetland monitoring is underway.

• LUC Implementation Plan approved in October 2011.



Former Fire Fighting Training Area 

Looking east from Taxiway C at FFTA.



Former Fire Fighting Training Area 

• NFA ROD signed in 2004.
– Separate action under MCP to address petroleum

• 2010-2011 PFC investigation indicated presence of PFC in 
groundwater.

• Modification to the NFA ROD deemed necessary.
• ESD was completed in August 2013 in order to modify 

remedy to include institutional controls to restrict the use 
of groundwater at the Site.

• As part of the remedy, Navy will develop a LTM plan to 
monitor groundwater, and Institutional Controls will 
ensure the restrictions on groundwater use are effective.

• Remedy to be in place by end of 2013.



Hangar 1 – Non-APD* Parcel

*APD = Aquifer Protection District

Boundaries shown are approximate

New parkway bisects Hangar 1 area, 
looking east.

Non-APD Parcel



• NFA ROD for Hangar 1 signed in 2010 (soil).
• 2010-2011 PFC investigation indicated presence of PFCs 

in groundwater.
• Modification to NFA ROD deemed necessary.
• 2011 ESD modified remedy to include institutional 

controls to prohibit use of groundwater for drinking water 
purposes.

• Action covers groundwater in the 22-acre portion of the 
Site where groundwater is not a viable drinking water 
source.

Hangar 1 – Non-APD Parcel



Report Content - Full Review

• Site history and background information
• Remedial action selection and implementation
• Operations and Maintenance (if applicable)
• Site inspection observations
• Summary of site interviews
• Data review
• Technical assessment (address the three questions)
• Deficiencies
• Recommendations and required actions
• Protectiveness statement



Report Content - Status Summary

• A status summary will be included for sites with 
RODs/ESDs but no remedy implemented, as well as, 
sites still under investigation. A status summary includes 
the following:
– Site Description
– Site Background
– Site Status

• The 5-year review will also include a list of sites and AOCs for 
which no action or no further action under CERCLA was 
required. 



Community Involvement 

• Community involvement activities to guage community 
knowledge and concerns about the status of the implemented 
remedies will include the following:

• Notification of the 5-year review – legal notice in local 
newspapers; tonight’s RAB presentation

• Contact/interviews with MassDEP and SSTTDC
• Interviews with town officials – town clerk; members of  

planning boards, the board of health, and libraries
• Interviews with RAB and community members
• Presentation of the findings of the 5-year review to the 

RAB



Typical Interview Questions

1. What is your overall impression of the project?
2. Are you aware of any community concerns regarding the sites or the 

cleanup activities?
3. Are you aware of any complaints, incidents, unusual activities, or 

emergency responses by local authorities at the sites?
4. Are you aware of any problems or concerns associated with on-going 

monitoring and maintenance activities?
5. Do you feel well informed about the cleanup activities and progress?
6. Do you have any comments, suggestions, or recommendations regarding 

the management of the sites?



Schedule

• Legal Notice announcing the second 5-year review –
October 2013

• Interviews – November 2013
• Draft 5-year review report – January 2014
• EPA & MassDEP Review – Winter 2014
• Present findings to RAB – Spring 2014
• Final 5-year review report – July 2014 (copies to 

Weymouth, Abington, Rockland, and Hingham Libraries)



SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH

RESTORATION ADVISORY BOARD 
MEETING

June 12, 2014

Stephen S. Parker
Tetra Tech, Inc.



Presentation Objectives

• Describe the purpose of a 5-year review. 

• Discuss the components of the review.

• Describe the community involvement process.

• Describe the contents of the report.

• Present the findings of the 5-year review evaluation.



Why Do a Five-Year Review?

• Under CERCLA §121 (c), if a remedial action results in 
CERCLA hazardous substances, pollutants or 
contaminants remaining at a site, the remedial action 
must be reviewed every five years to assure that human 
health and the environment are being protected.

• At former NAS South Weymouth, the first trigger date 
was the start of the RDA remedial action in July 2004. 
The first 5-year review was completed in July 2009. The 
second 5-year review is due in July 2014.



Roles, Responsibilities, & Guidance

• Navy – the lead agency that prepares the 5-year 
review. 

Reference: Navy’s Policy for Conducting Five-Year 
Reviews under the Installation Restoration Program.

• EPA – lead regulatory agency that reviews, 
comments, and concurs with the protectiveness 
determination or makes an independent finding.

Reference: EPA Comprehensive Five-Year Review 
Guidance.

• MassDEP – a supporting agency that reviews and 
comments on the 5-year review. 



Purpose of a Five-Year Review

• The determination of whether the remedy 
implemented at a site is protective of human health 
and the environment is made by answering the 
following three questions:
– Is the remedy functioning as intended?
– Are exposure assumptions, toxicity data, 

cleanup levels, and RAOs used at the time of 
the remedy selection still valid?

– Has any other information come to light that 
could call into question the protectiveness of the 
remedy?



Components of a Five-Year Review

• To answer the three questions, the following 
activities are performed:
– Review of Site Documents 
– Site Inspection
– Interviews
– Data Review
– Technical Assessment
– Report Preparation
– Recommendations & Follow-up Actions



Community Involvement 

• Community involvement activities to gauge community 
knowledge and concerns about the status of the implemented 
remedies included the following:

• Notification of the 5-year review – legal notice was 
published in local newspapers in mid-Oct 2013; RAB 
presentation on Sept 12, 2013 reviewed process & 
purpose.

• Contact/interviews with MassDEP and SSTTDC
• Solicited interviews with town officials – town clerk; 

members of  planning boards, the board of health.
• Interviews with RAB and community members, as 

requested.
– No significant concerns raised.



FINDINGS PART 1 
Full Review Sites

• Sites with RODs/ESDs and implemented remedies 
(decision document issued and action has been 
intiated) – full review:

• Rubble Disposal Area
• West Gate Landfill
• Fire Fighting Training Area
• Hangar 1 (non-Aquifer Protection District 

parcel)
• Former Sewage Treatment Plant



Report Content - Full Review

• Site history and background information
• Remedial action selection and implementation
• Operations and Maintenance (if applicable)
• Site inspection observations
• Summary of site interviews
• Data review
• Technical assessment (address the three questions)
• Deficiencies
• Recommendations and required actions
• Protectiveness statement



Rubble Disposal Area

View of landfill from access gate, 
facing south-southeast.



Rubble Disposal Area

Background:

• ROD signed in 2003.

• Remedial action completed in 2005.

• LTM Plan implemented in 2007.

• LUC Implementation Plan approved in December 2009.

• Four years of post-closure wetland monitoring completed in fall 
2010.

• ESD completed in 2010 to establish MNA as remedy for 
groundwater.

• Supplemental landfill gas investigation completed in 2011.

• 2012 ESD allowed for construction of East-West Parkway.

• Corrective Action for landfill gas mitigation completed in Nov. 
2013.



Rubble Disposal Area

Findings of the Five Year Review:
• Manganese in groundwater has consistently exceeded 

the remedial goal, and does not show a clear trend. 
• Aluminum and iron in surface water have exceeded 

NRWQC.
• Aluminum, barium, calcium, iron and zinc exceed 

base background levels.
• Elevated levels of methane found was addressed with 

a vapor “wick” system, and  the impact of this 
corrective action is under evaluation.



Rubble Disposal Area
Manganese in Selected Wells



Rubble Disposal Area
Arsenic in Selected Wells



Rubble Disposal Area

Recommendations:
• Prepare Remedial Action Completion Report for the 

Corrective Action.  
• Continue landfill gas monitoring to ensure that methane 

gas issues have been addressed. 
• Continue to monitor manganese concentrations in 

groundwater and complete comparisons of surface water 
data to NRWQC criteria.



Rubble Disposal Area 

• The selected remedy for RDA remains protective
• LUCs will continue to prevent use of groundwater until 

MNA meets the cleanup goals.
• No changes to criteria or risk measurement methods call 

the remedy into question.

• No new information has been developed that would call 
the remedy into question

• Long-term monitoring activities, landfill maintenance & 
inspections, and annual LUC inspections will continue 
even after the property is transferred to ensure long-
term protectiveness.



West Gate Landfill

Riprap along southern border of landfill 
in good condition.



West Gate Landfill

Background:
• ROD signed in 2007.

• Pre-design investigation completed in 2010 to collect 
additional information for the remedial design.

• ESD completed in 2010 modifying remedy to allow 
excavated soils from STP and AOC 55C to be used as fill 
for landfill.

• Construction of cap completed in July 2011.

• Post-closure wetland monitoring and long term 
monitoring are underway.

• LUC Implementation Plan approved in October 2011.



West Gate Landfill

Findings:

• No issues were identified related to site use,  
operations or conditions.

– Arsenic, chromium, dibenzo(a-h)anthracene, and 
indeno(123-cd)pyrene were the only COCs 
detected in groundwater above RGs.

– Analyses of groundwater generally shows COCs 
below RGs and/or decreasing.

– Invasive species (common reed) continue to be 
evident in the wetland area.



West Gate Landfill 
Arsenic in Selected Wells



West Gate Landfill

• Selected remedy for WGL remains protective
• Cap components are functioning as designed.

• No changes to criteria or risk measurement methods call 
the remedy into question.

• Long-term monitoring activities, landfill maintenance & 
inspections, and annual LUC inspections will continue 
even after the property is transferred to ensure long-
term protectiveness.



Fire Fighting Training Area 

Looking east from Taxiway C at FFTA.



Fire Fighting Training Area 

Background:
• NFA ROD signed in 2004.

– Separate action under MCP to address petroleum
• 2010-2011 PFC investigation indicated presence of PFC 

in groundwater at concentrations greater than EPA 
provisional criteria.

• Modification to the NFA ROD deemed necessary.
• ESD completed in August 2013 modified the remedy to 

include institutional controls to restrict the use of 
groundwater at the Site due to PFCs.

• As part of the remedy, Navy developed a LTM plan to 
monitor groundwater and institutional controls were put 
into place to ensure the restrictions on groundwater use 
are effective.



Fire Fighting Training Area 

Findings:
• No issues were identified related to site use, operations 

or conditions.

– LUCs are functioning as designed.

– The 1st long-term monitoring event was completed in 
April 2014 but an evaluation of the validated data 
collected has yet to be completed.



Fire Fighting Training Area 

• The selected remedy for FFTA remains protective.
• No changes to criteria or risk measurement methods call 

the remedy into question.

• No new information has been developed that would call 
the remedy into question.

• Long-term monitoring activities will continue.
• Monitoring will be continued and Land Use Controls will 

be maintained to prevent exposure to contaminants in 
groundwater.



Hangar 1 – Non-APD* Parcel

*APD = Aquifer Protection District

Boundaries shown are approximate

New parkway bisects Hangar 1 area, 
looking east.

Non-APD Parcel



Hangar 1 – Non-APD* Parcel

• Background:
• NFA ROD for Hangar 1 signed in 2010 (soil).
• 2010-2011 PFC investigation indicated presence of PFCs 

in groundwater at concentrations greater than EPA 
provisional criteria.

• Modification to NFA ROD deemed necessary.
• 2011 ESD modified remedy to include institutional 

controls to prohibit use of groundwater for drinking 
water purposes in Non-APD portion of the site.

• RA addresses groundwater in the 22-acre portion of the 
Site where groundwater is not a viable drinking water 
source (Non-APD portion).



Findings:

• No issues were identified related to site use, operations 
or conditions.

– LUCs are functioning as designed.

• EPA requested expansion of the existing LUC to 
prohibit the extraction of groundwater for 
production, supply, irrigation, or other purposes to 
ensure protection of human health and the 
environment. 

– Groundwater sampling was completed in April 2014 to 
assess the current extent of PFCs in groundwater. 

Hangar 1 – Non-APD Parcel



Hangar 1 – Non-APD Parcel

• The selected remedy for Hangar 1 - Non APD Area 
remains protective.

• No changes to criteria or risk measurement methods call 
the remedy into question.

• No new information has been developed that would call 
the remedy into question.

• Groundwater evaluations for PFCs will continue.
• LUCs will be maintained to prevent exposure to 

contaminants in groundwater.



Former Sewage Treatment Plant

Excavation Area “D” 

Drainage Channel From Outfall



Former Sewage Treatment Plant

Background:
• ROD was signed in 2008
• Remedial activities commenced in July 2009. 
• Remedial action halted in Nov. 2009 when petroleum 

was found at depth.
• Navy determined additional investigation was needed.
• Additional investigation indicated contamination was not 

strictly petroleum related and boundary of contamination 
extended beyond previously defined excavation 
boundary.

• An additional soil delineation investigation was 
completed in 2013. 



Former Sewage Treatment Plant

Findings:
• Five Areas were excavated to address and deemed 

complete.
• Two areas (A-2 and D) require further excavation work 

due to presence of PAHs in soil (A-2) and due to 
pesticides in the sediment (Area D, or drainage channel).

• The 2013 investigation provided further delineation for 
this additional excavation, which is planned for 2014.

• Infrastructure (piping systems underground) may be 
providing a continuing source of pesticides and 
petroleum and should be removed.

• LTM is not identified under the remedy. 



Former Sewage Treatment Plant

• The selected remedy for STP is protective in the interim
– Remedy is currently in process and is not complete
– Additional remedial action (i.e. soil excavation) 

beyond that initially expected will address 
contaminants in soil and sediment closest to the 
former treatment plant.

– Follow-up actions (ESD, ROD Amendment, LUCs and 
a LTM plan) may be necessary.

• No changes to criteria or risk measurement methods call 
the remedy into question.



FINDINGS PART 2
Status Summary Sites

• Sites with RODs/ESDs but remedies not yet in place –
status summary:

• Building 82
• Solvent Release Area 

• Sites under investigation – status summary:
• Building 81
• IOA – AOC 14
• IOA – AOC 83
• Hangar 1 (Aquifer Protection District parcel)



Report Content - Status Summary

• A status summary is included for sites with RODs/ESDs 
but remedy not yet implemented, as well as sites still 
under investigation. A status summary includes the 
following:
– Site Description
– Site Background
– Site Status

• The 5-year review includes a list of sites and AOCs for which 
no action or no further action under CERCLA was required. 



Building 81

Status Summary:
• The Draft Final ROD documenting the selected remedy 

was submitted in May 2014.
• The major components of the selected remedy include: 

– Enhanced In-Situ Bioremediation 
– Bio-Barriers
– Monitored Natural Attenuation
– Land Use Controls and Inspections
– Groundwater Monitoring
– 5-Year Reviews

• The remedy will be implemented once the ROD is 
signed.



Building 82 (Hangar 2)

Status Summary:
• The ROD was signed in 2012.
• The major components of the selected remedy include:

– Chemical Oxidation
– Land Use Controls
– Monitoring
– 5-Year Reviews

• A Land Use Control Implementation Plan will be 
implemented in 2014.

• The Navy is in the process of developing the remedial 
design for the groundwater remedy.



Solvent Release Area

Status Summary:
• ROD was signed in September 2013
• Major components of the remedy include:

– In-Situ Bioremediation to reduce contaminant 
concentrations in groundwater

– Installation of Permeable Reactive Barriers to treat 
groundwater contaminant plume

– Land Use Controls 
– Engineering Controls
– Monitoring of groundwater, surface water, and sediment
– 5-Year Reviews

• Navy is in process of developing the remedial design for the 
groundwater remedy.



AOC Hangar 1 - APD

Status Summary:
• A NFA ROD was signed in 2010 for AOC Hangar 1.
• At the request of the EPA, new data were collected to 

investigate PFCs in groundwater in 2010 - 2011.
• PFCs are components of AFFF (Aqueous Film Forming 

Foam) which was historically used to fight fires on Base.
• In January 2009, EPA published Provisional Health 

Advisory values for two PFCs (PFOA and PFOS) in 
groundwater used as drinking water.

• Currently, there are no published standards for PFCs.
• PFCs are an “emerging contaminant” and had not been 

sampled for prior to 2010.



AOC Hangar 1 - APD

Status Summary continued:
• A medium-yield aquifer is beneath this portion of AOC 

Hangar 1, designated a Aquifer Protection District (APD).
• This APD portion of the site was not addressed in the 

Dec 2011 ESD where the Navy implemented institutional 
controls to prohibit groundwater use for drinking water 
purposes in the Non-APD portion of the site, which 
received a full review under this 5-year review.

• Navy will start a RI in July 2014, to define nature and 
extent, assess potential risks, and evaluate the need for 
remedial action for the APD portion of Hangar 1.



AOC 14 - Water Tower 

Status Summary:
• Soil and groundwater samples collected during Phase II 

EBS.
• A Human Health Risk Assessment was completed.
• Due to concerns about adequacy of site characterization, 

further actions were put on hold in 2007.
• AOC 14 was then included in the Industrial Operations 

Area site and further characterization was conducted in 
2009.

• A removal action will be conducted to address 
unacceptable site risks.



AOC 83 – Hazardous Waste 
Storage Area

Status Summary:
• Soil and concrete samples collected during Phase II EBS.
• A Human Health Risk Assessment was completed.
• Due to concerns about adequacy of site characterization, 

further actions were put on hold in 2007.
• AOC 83 was then included in the Industrial Operations 

Area site and further characterization was conducted in 
2009.

• A removal action will be conducted to address 
unacceptable site risks.



Schedule

• Draft submitted for agency review in February 2014.

• Revisions are in process per agency comments.

• Final 5-year review report – July 2014 (copies to 
Weymouth, Abington, Rockland, and Hingham Libraries).



APPENDIX E 
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APPENDIX F – ARAR TABLES 
 

Media Requirement Requirement Synopsis Action to be Taken to Attain Requirement Status 

Federal – Location Specific 

Wetlands National Environmental 
Policy Act (NEPA) 
Executive Order (EO) 
11988, 40 CFR Part 6, 
Appendix A   

These regulations contain the procedures for complying with the 
executive order on wetland protection (EO 11990). Under this order, 
federal agencies are required to minimize the destruction, loss, or 
degradation of wetlands, and to preserve and enhance natural and the 
beneficial values of wetlands. Requires that no remedial alternative 
adversely affect a wetland if another practicable alternative exists. If no 
such alternative exists, impacts from implementation must be mitigated.   

Appropriate federal agencies would be contacted and allowed to 
review the proposed work plan for the remedial action prior to 
implementation of the action. Remedial activities would be 
scheduled and designed to minimize harm to the wetlands to the 
extent possible, and any adverse impacts would be mitigated 
through wetland restoration.     

Applicable   

Wetlands Fish and Wildlife 
Coordination Act 
Regulations 33 CFR Part 
320.3   

Requires that the U.S. Fish and Wildlife Services and National Marine 
Fisheries Service be consulted prior to structural modification of any 
stream or other water body (i.e., wetland). It also requires adequate 
protection of fish and wildlife resources. Requires consultation with 
state agencies to develop measures to prevent, mitigate, or 
compensate for project-related losses to fish and wildlife.   

Actions taken would minimize adverse impacts to fish and wildlife. 
Relevant federal and state agencies would be 
contacted and allowed to review the proposed work plan for the 
remedial action prior to implementation of the action.   

Relevant and 
Appropriate 

Wetlands US Army Corps of 
Engineers, New England 
District (USACE-NAE) 
Mitigation Guidance  

This guidance provides measures depicting Mitigation Special 
Conditions, Sample Monitoring Report and Checklist for Review of 
Mitigation Plan.  

Because this action may cause wetland disruption, this guidance 
would be implemented during restoration efforts.  

To Be 
Considered  

Floodplains NEPA Floodplain 
Management – EO 11988, 
40 CFR Part 6, Appendix A  

Appendix A sets forth policy for carrying out the executive order on 
Floodplain Management (EO 11988). EO 11988 requires that a cleanup 
in a floodplain not be performed unless a determination is made that no 
practicable alternative exists.  If no practicable alternative exists, 
potential harm must be minimized and action taken to restore and 
preserve the natural and beneficial values of the floodplain.   

If a remedial alternative consists of an action in the floodplains of 
the French Stream, these regulations would be triggered. 
Appropriate federal agencies would be contacted and allowed to 
review the proposed work plan for the remedial action prior to 
implementation of the action. Remedial activities would be 
scheduled and designed to minimize harm to the flood plains to 
the extent possible.   

Applicable   

Water Clean Water Act (CWA) 
404 (b) (1) Guidelines for 
Specification of Disposal 
Sites for Dredged or Fill 
Material  

Section 404 of the CWA regulates the discharge of dredged or fill 
material into U.S. waters, including wetlands. The purpose of section 
404 is to ensure that proposed discharges are evaluated with respect to 
impacts on the aquatic ecosystem. No activity that adversely affects a 
wetland is permitted if a practicable alternative that has less effect is 
available. If there is no other practicable alternative, impacts must be 
mitigated.   

Remedial activities could involve dredged or fill material discharge 
to wetlands.  Under this alternative, there is no practical 
alternative to this discharge; however any adverse impacts would 
be mitigated.   

Applicable  
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Media Requirement Requirement Synopsis Action to be Taken to Attain Requirement Status 

Federal – Location Specific(cont.) 

Water Rivers and Harbors Act 
Section 10, 33 U.S.C. 403, 
33 CFR Parts 320- 323  

Section 10 of the Rivers and Harbors Act is implemented through a 
federal regulatory program administered by the U.S. Army Corps of 
Engineers (USACOE). It covers dredging, filling, excavation and 
placement of structures in all wetlands, tidal waters and navigable 
freshwaters.   

Actions taken would minimize adverse impacts to the nearby 
French Stream and comply with the environmental standards in 
33 CFR Parts 320-323. Relevant federal and state agencies 
would be contacted and allowed to review the proposed work plan 
for the remedial action prior to implementation of any action that 
may impact the stream.  

Relevant and 
Appropriate  

State – Location Specific 

Wetlands MA Wetland Protection 
Regulations 310 CMR 
10.00  

These regulations govern activities in freshwater wetlands, 100-year 
floodplains, and 100-foot buffer zones beyond such areas. Regulated 
activities include certain types of construction and excavation activities. 
Performance standards are provided and include evaluating the 
acceptability of various activities. The MA Wetland Protection program 
also is used to coordinate with the Massachusetts Natural Heritage and 
Endangered Species Program regarding the presence of rare wetlands 
wildlife, such as the spotted turtle (state-listed species of special 
concern). If a proposed project is determined to alter a resource area 
which is part of the habitat of a state-listed species, MAWPA 
regulations (310 CMR 10.59) state that this project “shall not be 
permitted to have any short or long term adverse effects on the habitat 
of the local population of this species.”  

Because remedial activities may include construction in wetlands, 
they would be performed in compliance with the performance 
standards of these requirements. Any disturbance of a wetland 
would be restored.  

Applicable   

Endangered 
species 

MA Endangered Species 
Act Regulations (MESA) 
321 CMR 10.00  

These regulations prohibit the "taking" of any rare plants or animals 
listed as Endangered, Threatened, or Special Concern by the MA 
Division of Fisheries & Wildlife. Northern Harrier, which is a threatened 
species, have been observed in the vicinity of the site. They also 
protect designated "significant habitats." "Significant habitat" can be 
designated for Endangered or Threatened species populations after a 
public hearing process.  

Environmental surveys would be performed to identify habitats 
and evidence of endangered species. Precautions to prevent 
impacts to identified habitats and species would be imposed 
during site activities.  

Applicable  

Federal – Action Specific 

Waste EPA OSWER 
Publication 9345.3 – 03 FS 

Management of wastes generated during remedial activities must 
ensure protection of human health and the environment 

Because this alternative involves groundwater monitoring, wastes 
that may be produced during groundwater sampling would be 
managed in accordance with this guidance.  

To Be 
Considered 

Landfill Presumptive Remedy for 
CERCLA Municipal Landfill 
Sites PB93-963339, 
September 1993  

Guidance for complying with federal and state closure requirements, 
including cover material options and other site controls.  

Because landfill capping would be implemented, this TBC would 
be achieved.  

To Be 
Considered 
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Media Requirement Requirement Synopsis Action to be Taken to Attain Requirement Status 

Federal – Action Specific (cont.) 

Landfill Application of the CERCLA 
Municipal Landfill 
Presumptive Remedy to 
Military Landfills PB96-
963314, December 1996  

Guidance for applying the municipal landfill presumptive remedy 
guidance (PB93- 963339) to military bases where domestic, industrial, 
and other types of wastes may have been disposed of in a designated 
area or landfill.  

Because landfill capping would be implemented, this TBC would 
be achieved.  

To Be 
Considered 

Landfill PCB Megarule and TSCA 
Regulations 40 CFR Part 
761.61(a)(7)  

Capping requirements that include permeability, sieve, liquid limit, and 
plasticity.  

Cap would be designed to comply with this ARAR.  Applicable 

Surface 
Water 

Federal Ambient Water 
Quality Criteria (AWQC) 33 
USC 1314(a); 40 CFR Part 
122.44  

Federal AWQCs include (1) criteria for protection of human health from 
toxic properties of contaminants ingested through drinking water and 
aquatic organisms, and (2) criteria for protection of aquatic life.  

Contaminant concentrations in French Stream and the associated 
wetlands would be measured during monitoring to determine 
whether water quality is being impacted by site activities, and to 
ensure that AWQCs are being met.  

Relevant and 
Appropriate 

State – Action Specific 

Landfill MA Solid Waste 
Management Landfill Final 
Cover Systems 310 CMR 
19.112  

These are requirements for landfill final cover systems, including the 
performance standards and design criteria for cover system 
components.  

This remedial alternative would meet the design and performance 
standards and include the cover system components outlined in 
these requirements.   

Applicable 

Landfill MA Solid Waste 
Management Storm Water 
Controls 310 CMR 19.115  

These are requirements for storm water controls based on performance 
standards and design criteria.  

This remedial alternative would meet the design and performance 
standards of these requirements.  

Applicable 

Landfill MA Solid Waste 
Management 
Environmental Monitoring 
Requirements 310 CMR 
19.132  

These are regulations for surface water and groundwater monitoring, 
including frequency, quality, reporting, analytical parameters, and 
mitigation protocols. Also includes leak detection, and supplemental 
systems (e.g., gas and leachate control) as necessary.  

This alternative includes long-term monitoring. Gas and leachate 
control are not considered practical since the refuse is located 
within the saturated zone. This remedial alternative would meet 
the surface and ground water monitoring requirements of these 
regulations.  

Applicable  

Landfill MA Solid Waste 
Management Landfill 
Closure Requirements 310 
CMR 19.140  

These are regulations related to the closure of landfills.  This remedial alternative would meet the substantive closure 
requirements of these regulations.  

Applicable  

Landfill MA Solid Waste 
Management Landfill Post-
Closure Requirements 310 
CMR 19.142  

These are regulations for site maintenance and monitoring during the 
post-closure period to ensure the integrity of the closure measure as 
well as to detect and prevent any adverse affects to human health and 
the environment.  

This remedial alternative would meet the substantive post-closure 
requirements of these regulations.   

Applicable  

Surface 
Water 

MA Surface Water Quality 
Standards 314 CMR 4.00  

These regulations limit or prohibit discharges of pollutants to surface 
waters to ensure that the surface water quality standards of the 
receiving waters are protected and maintained or attained.  

Contaminant concentrations in French Stream and the associated 
wetlands would be measured during monitoring to determine 
whether or not water quality is being impacted site activities, and 
to ensure that state water quality standards are being met.  

Relevant and 
Appropriate 
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Media Requirement Requirement Synopsis Action to be Taken to Attain Requirement Status 

State – Action Specific (cont.) 

Water MA Standards for Analytical 
Data for Remedial 
Response Action Bureau of 
Waste Site Cleanup Policy 
300-89  

This policy describes the minimum standards for analytical data 
submitted to the MADEP.  

Because this remedial action includes a long-term monitoring, the 
analytical methods provided in this policy would be considered.  

To Be 
Considered  

Air MA Air Pollution Control 
Regulations 310 CMR 7.09  

These regulations establish the standards and requirements for air 
pollution control in the Commonwealth. Section 7.09 contains 
requirements relevant to dust, odor, construction and demolition.  

Any emissions of fugitive dust will be managed through 
engineering and other controls during remedial activities.  

Applicable 

Federal – Chemical Specific 

Waste PCB Megarule and TSCA 
Regulations 40 CFR Part 
761.61  

Regulations governing the management of PCB remediation waste. 
Applicability determined by the type of PCB-impacted material 
encountered, total PCB concentration, source, source concentration, 
and release date. Cleanup levels derived using a self-implementing, 
performance-based or risk-based approach.  

This remedial alternative would meet the cleanup standards of this 
regulation.   

Applicable 
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ARARS AND TBCS ASSOCIATED WITH ALTERNATIVE RDA-5: EXCAVATION AND OFFSITE DISPOSAL OF PCB MATERIAL, AND 
PERMEABLE SOIL CAP FOR LANDFILL MATERIAL 

RDA 
NAS SOUTH WEYMOUTH, MASSACHUSETTS 

Media Requirement Requirement Synopsis Action to be Taken to Attain Status 
Requirement 

Federal- Location-Specific 
Wetlands US Army Corps of Engineers, New This guidance provides measures depicting If a remedial action involves disruption or To Be Considered 

England District (USACE-NAE) Mitigation Special Conditions, Sample potential impacts to the adjacent wetlands, 
Monitoring Report, and Checklist for Review this guidance would be pertinent. 

Mitigation Guidance of Mitigation Plan. 

Wetlands National Environmental Policy Act These regulations contain the procedures for Appropriate federal agencies would be Applicable 
(NEPA), Wetlands. Floodplains, complying with the executive order on contacted and allowed to review the 
Important Farmland, Coastal Zones, wetland protection (EO 11990). Under this proposed wor1< plan for the remedial action 
Wild and Scenic Rivers, Fish and order, federal agencies are required to prior to implementatlon of the action. Under 
Wildlife Endangered Species minimize the destruction, loss, or this alternative, there Is no practicable 
40 CFR Part6 degradation of wetlands, and to preserve and alternative that would have a less adverse 

enhance natural and the beneficial values of impact on the aquatic ecosystem. 
wetlands. Requires that no remedial Remedial actlvitles would be scheduled and 
alternative adversely affect a wetland if designed to minimize harm to the wetlands 
another practicable alternative exists. If no to the extent possible and any adverse 
such alternative exists, impacts from Impacts would be mitigated through wetland 
Implementation must be mitigated. restoration. 

I 

Wetlands Fish and Wildlife Coordination Act Requires that the U.S. Fish and Wildlife This alternative would include excavation Relevant and Appropriate 
40 CFR Part 320.3 Services and National Marine Fisheries 

(16 USC 661 et seq.) Service be consulted prior to structural 
modification of any stream or other water 
body (i.e., wetland). It also requires 
adequate protection of fish and wildlife 
resources. Requires consultation with state 
agencies to develop measures to prevent, 
mitigate, or compensate for project-related 
losses to fish and wildlife. 

Record of Decision 
Rubble Disposal Area, OUs 2 and 9, NAS South Weymouth 
Weymouth, Massachusetts 

within the wetlands adjacent to the former 
disposal area, and no practicable alternative 
exists. Actions taken would mlnimiz.e 
adverse Impacts to fish and wildlife. 
Relevant federal and state agencies woufd 
be contacted and allowed to review the 
proposed wor1< plan for the remedial action 
prior to Implementation of the action. 

I 
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ARARS AND TBCS ASSOCIATED WITH ALTERNATIVE RDA-5: EXCAVATION AND OFFSITE DISPOSAL OF PCB MATERIAL, AND 
PERMEABLE SOIL CAP FOR LANDFILL MATERIAL (CONTINUED) 

Media 

Floodplains 

Water 

Water 

Reoord of Decision 

Requirement 

NEPA, 
Floodplain Management 
40 CFR Part 6, Appendix A 

Clean Water Act (CWA) 404 (b) (1) 
Guidelines for Specification of 
Disposal Sites for Dredged or Fill 
Material 

Rivers and Harbors Act Section 10, 
33 U.S.C. 403, 33 CFR Parts 320· 
323 

Rubble Disposal Area, OUs 2 and 9, NAS South Weymouth 
Weymouth, Massachusetts 

RDA 
NAS SOUTH WEYMOUTH, MASSACHUSETTS 

Requirement Synopsis 

Appendix A sets forth policy for carrying out 
the executive order on Floodplain 
Management (EO 11988). EO 11988 
requires that a deanup In a floodplain lilot be 
performed unless a determination is made 
that no practicable alternative exists. If no 
practicable alternative exists, potentiall harm 
must be minimized and action taken to 
restore and preserve the natural and 
beneficial values of the floodplain. 

Section 404 of the CWA regulates the 
discharge of dredged or fill material into U.S. 
waters, indudlng wetlands. The purpose of 
section 404 is to ensure that proposed 
discharges are evaluated with respect to 
impacts on the aquatic ecosystem. No 
activity that adversely affects a wetland Is 
permitted If a practicable alternative that has 
less effect Is available. If there Is no other 
practicable alternative, impacts must be 
mitigated. 
Section 10 of the Rivers and Hartlors Act Is 
Implemented through a federal regulatory 
program administered by the U.S. Army 
Corps of Engineers (USACOE). It covers 
dredging, filling, excavation and placement of 
structures In all wetlands, tidal waters and 
navigable freshwaters. 

Action to be Taken to Attain 
Requirement 

This alternative would include the 
excavation within the wetlands adjacent to 
the former disposal area, which Is also 
within the 100-year floodplain of Old Swamp 
River. No practicable alternative to this 
excavation exists. Appropriate federal 
agencies would be contacted and allowed to 
review the proposed work plan for the 
remedial action prior to Implementation of 
the action. Remedial activities would be 
scheduled and designed to minimize harm 
to the floodplains to the extent possible. 
Remedial activities would Involve dredged 
or fill material discharge to wetlands. Under 
this alternative, there is no practicable 
alternative to this discharge; however any 
adverse impacts would be mitigated. 

Actions taken would minimize adverse 
Impacts to the neartly Old Swamp River and 
oomply with the environmental standards in 
33 CFR Parts 320-323. Relevant federal 
and state agendas would be contacted and 
allowed to review the proposed work plan 
for the remedial action prior to 
implementation of any action that may 
Impact the river. 

Status 

Applicable 

Relevant and Appropriate 

Relevant and Appropriate 

I 
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ARARS AND TBCS ASSOCIATED WITH ALTERNATIVE RDA-5: EXCAVATION AND OFFSITE DISPOSAL OF PCB MATERIAL, AND 
PERMEABLE SOIL CAP FOR LANDFILL MATERIAL (CONTINUED) 

Media Requirement 

State - Location Spectnc 
Wetlands MA Wetland Protection Regulations 

310 CMR 10.00 

Endangered Species 

Record of Decision 

MA Endangered Species Act {MESA) 
321 CMR 10.00 

Rubble Disposal Area, OUs 2 and 9, NAS South Weymouth 
Weymouth, Massachusetts 

RDA 
NAS SOUTH WEYMOUTH, MASSACHUSETTS 

Requirement Synopsis 

These regulations govern activities in 
freshwater wetlands, 100-year floodplains, 
and 100-foot buffer zones beyond such 
areas. Regulated activities Include certain 
types of construction and excavation 
activities. Performance standards are 
provided and Include evaluating the 
acceptability of various activities. 
The MA Wetland Protection program also is 
used to coordinate with the Massachusetts 
Natural Heritage and Endangered Species 
Program regarding the presence of rare 
wetlands wildlife, such as the spotted turtle 
{state-listed species of special concern). If a 
proposed project Is determined to alter a 
resource area which Is part of the habitat of a 
slate-listed species, MAWPA regulations 
(310 CMR 10.59) state that this project "shall 
not be permitted to have any short or long 
term adverse effects on the habitat of the 
local population of this species. • 

These regulations prohibit the "taking" of any 
rare plants or animals listed as Endangered, 
Threatened, or Special Concern by the MA 
Division of Fisheries & Wildlife. Northern 
harrier, which Is a threatened species, have 
been observed In the vicinity of the site. 
They also protect designated "significant 
habitats." "Significant habitat" can be 
designated for Endangered or Threatened 
species populations after a public hearing 
process. 

Action to be Taken to Attain 
Requirement 

Because remedial activities may include 
construction in wetlands, they would be 
performed In compliance with the 
performance standards of these 
requirements. Any disturbance of a wetland 
would be restored. 

Environmental surveys would be performed 
to identify habitats and evidence of 
endangered species. Precautions to 
prevent Impacts to Identified habitats and 
species would be Imposed during site 
activities. 

Status 

Applicable 

Applicable 

I I 
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ARARS AND TBCS ASSOCIATED WITH ALTERNATIVE RDA-5: EXCAVATION AND OFFSITE DISPOSAL OF PCB MATERIAL, AND 
PERMEABLE SOIL CAP FOR LANDFILL MATERIAL (CONTINUED) 

Media Requirement 

Federal - Action-Specific 
Landfill Presumptive Remedy for CERCLA 

Municipal Landfill Sites 
PB93-963339, September 1993 

Landfill Application of the CERCLA 
Municipal Landfill Presumptive 
Remedy to Military landfills 
PB96-963314, December 1996 

Waste RCRA 
Identification and Listing of 
Hazardous Waste, Toxicity 
Characteristic 
40 CFR Part 261.24 

Waste RCRA 
Standards Applicable to Generators 
of Hazardous Waste 
40 CFR Part 262 

Record of Decision 
Rubble Disposal Area, OUs 2 and 9, NAS South Weymouth 
Weymouth, Massachusetts 

RDA 
NAS SOUTH WEYMOUTH, MASSACHUSETTS 

Requirement Synopsis Action to be Taken to Attain Status 
Requirement 

Guidance for complying with federal and Because landfill capping would be To Be Considered 
state closure requirements, including cover implemented, this TBC would be achieved. 
material options and other site controls. 

Guidance for applying the municipal landfill Because landfill capping would be To Be Considered 
presumptive remedy guidance (PB93- Implemented, this TBC would be achieved. 
963339) to military bases where domestic, 
Industrial, and other types of wastes may 
have been disposed of In a designated area 
or landfill. 

These requirements identify the maximum Because this alternative involves the off site Applicable 
concentrations of contaminants for which the disposal of PCB-Impacted material and 
waste would be a RCRA characteristic waste landfill material, It would be analyzed by the 
because of Its toxicity. The analytical test set TCLP to determine whether they are 
out In Appendix II of 40 CFR Part 61 Is characteristic hazardous waste under 
referred to as the loxlcity Characteristic RCRA. Wastes that are determined to 
Leaching Procedure (TCLP). exceed TCLP allowable concentrations (and 

therefore be hazardous), would be disposed 
offsite in a RCRA Subtitle C or state-
equivalent TSDF. Wastes that are 
determined to be below TCLP allowable 
concentrations (and therefore 
nonhazardous), would be disposed offsite In 
a RCRA Subtitle D or state-equivalent 
TSDF. 

Massachusetts has been delegated the Because this alternative involves the offsite Applicable 
authority to administer these RCRA disposal of PCB-impacted material and 
standards through its state hazardous waste landfill material, It would be handled In 
management regulations. The relevant and compliance with the substantive 
appropriate provisions of 40 CFR Part 262 requirements of these standards. 
are Incorporated by reference. Refer to 310 
CMR 30.000. 

I I 
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ARARS AND TBCS ASSOCIATED WITH ALTERNATIVE RDA-5: EXCAVATION AND OFFSITE DISPOSAL OF PCB MATERIAL, AND 
PERMEABLE SOIL CAP FOR LANDFILL MATERIAL (CONTINUED) 

RDA 
NAS SOUTH WEYMOUTH, MASSACHUSETTS 

Media Requirement Requirement Synopsis Action to be Taken to Attain Status 
Requirement 

RCRA These requirements set standards for the Since some of the excavated material may Applicable 
Use and Management of Containers storage of hazardous wastes In containers. be stored In drums prior to offslte disposal, 

40 CFR Part 264 Subpart I Refer to 310 CMR 30.000. the substantive requirements of this 
regulation would be achieved. 

EPA OSWER Management of wastes generated during Waste Management would be i n To Be Considered 
Publication 9345.3 - 03 FS remedial activities must ensure protection of accordance with this guidance. 
January 1992 human health and the environment. 

I 

Surface Water Federal Ambient Water Quality Federal AWQCs include (1) criteria for Contaminant concentrations In Old Swamp Relevant and Appropriate 
Criteria (AWQC) protection of human health from toxic 
33 USC 1314(a); 40 CFR Part properties of contaminants Ingested through 
122.44 drinking water and aquatic organisms, and (2) 

criteria for protection of aquatic life. 

State- Actlon-Speclflc 
Landfill MA Solid Waste Management These are requirements for landfill final cover 

Landfill Final Cover Systems 310 systems, Including the performance standards 
CMR 19.112 and design criteria for cover system 

components. 

Landfill MA Solid Waste Management These are requirements for storm water 
Storm Water Controls 310 CMR controls based on performance standards and 
19.115 design criteria. 

Landfill MA Solid Waste Management These are regulations for surface water and 
Environmental Monitoring groundwater monitoring, including frequency, 
Requirements quality, reporting, analytical parameters, and 

310 CMR 19.132 mitigation protocols. Also includes leak 
detection, and supplemental systems (e.g., 
gas and leachate control) as necessary. 

Landfill MA Solid Waste Management These are regulations related to the closure of 
Landfill Closure Requirements landfills. 
310 CMR 19.140 

Record of Decision 
Rubble Disposal Area, OUs 2 and 9, NAS South Weymouth 
Weymouth, Massachusetts 

River and the associated weUands would be 
measured during monitoring to determine 
whether water quality Is being impacted by 
site activities, and to ensure that AWQCs 
are being met. 

This remedial alternative would meet the Applicable 
design and performance standards and 
Include the cover system components 
outlined in these requirements. 

This remedial alternative would meet the Applicable 
design and performance standards of these 
requirements. 

This alternative includes long-term Applicable 
monitoring. Gas and leachate control are 
not considered practical since the refuse is 
located within the saturated zone. This 
remedial alternative would meet the surface 
and ground water monitoring requirements 
of these regulations. 

This remedial alternative would meet the Applicable 
substantive closure requirements of these 
regulations. 

I 
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ARARS AND TBCS ASSOCIATED WITH ALTERNATIVE RDA-5: EXCAVATION AND OFFSITE DISPOSAL OF PCB MATERIAL, AND 
PERMEABLE SOIL CAP FOR LANDFILL MATERIAL (CONTINUED) 

RDA 
NAS SOUTH WEYMOUTH, MASSACHUSETTS 

Media Requirement Requirement Synopsis Action to be Taken to Attain Status 
Requirement 

MA Solid Waste Management These are regulations for site maintenance This remedial alternative would meet tile Applicable 
Landfill Post-Closure Requirements and monitoring during the post-closure period substantive post-closure requirements of 
310 CMR 19.142 to ensure the Integrity of the closure measure these regulations. 

as well as to detect and prevent any adverse 
affects to human health and the environment. 

I 

Surface Water MA Surface Water Quality These regulations limit or prohibit discharges Contaminant concentrations in Old Swarpp Relevant and Appropriate 
Standards of pollutants to surface waters to ensure that 
314CMR4.00 the surface water quality standards of the 

receiving waters are protected and 
maintained or attained. 

Water MA Standards for Analytical Data This policy describes the minimum standards 
for Remedial Response Action for analytical data submitted to the MADEP. 

Bureau of Waste Site Cleanup 
Polley 300-89 

Waste MA Hazardous Waste Regulations These regulations contain requirements for 
310 CMR 30.000 

Waste MA Hazardous Waste Management 
Rules (HWMR) 
Requirements for Generators 
310 CMR 30.300 

Record of Decision 
Rubble Disposal Area, OUs 2 and 9, NAS South Weymouth 
Weymouth, Massachusetts 

the generation, storage, collection, transport, 
treatment, disposal, use, reuse and recycling 
of hazardous waste. 

These regulations contain requirements for 
generators of hazardous waste. The 
regulations apply to generators of sampling 
waste and also apply to the accumulation of 
waste prior to offsite disposal. 

River and the associated wetlands would be 
measured during monitoring to determine 
whether or not water quality Is being 
Impacted site activities, and to ensure that 
slate water quality standards are being met. 

Because this remedial action includes a To Be Considered 
long-term monitoring, the analytical 
methods provided in this policy would be 
considered. 

Wastes generated as a part of a remedial Applicable 
action for the RDA that are considered 
hazardous would be handled in compliance 
with the substantive requirements of these 
regulations. 

Wastes generated as a part of a remedial Applicable 
action for the RDA that are considered 
hazardous would be handled in compliance 
with the substantive requirements of these 
regulations. 

I 



I I 

Air 

I I I I I I I I I I I I I I I 

ARARS AND TBCS ASSOCIATED WITH ALTERNATIVE RDA-5: EXCAVATION AND OFFSITE DISPOSAL OF PCB MATERIAL, AND 
PERMEABLE SOIL CAP FOR LANDFILL MATERIAL (CONTINUED) 

RDA 
NAS SOUTH WEYMOUTH, MASSACHUSETTS 

Media Requirement Requirement Synopsis Action to be Taken to Attain Status 
Requirement 

MA Air Pollution Control These regulations establish the standards and Any emissions of fugitive dust will be Applicable 
Regulations 310 CMR 7.09 requirements for air pollution control In the managed through engineering and other 

commonwealth. Section 7.09 contains controls during remedial activities. 
requirements relevant to dust, odor, 
construction and demolition. 

Water MAHWMR These regulations require groundwater The remedial action for the site would Applicable 
Groundwater Protection 
310 CMR 30.660- 30.679 

Record of Decision 
Rubble Disposal Area, OUs 2 and 9, NAS South Weymouth 
Weymouth, Massachusetts 

monitoring at specified regulated units that Include groundwater monitoring. If wastes 
treat, store, or dispose of hazardous waste. generated as part of a remedial action for 
Maximum concentration limits for the the RDA are delermined to be hazardous., 

hazardous constituents are specified In 310 the monitoring program would be developed 
CMR 30.668. to comply with the substantive sections of 

these requirements. 

I I 
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ATTACHMENT A – ADDITIONAL ARARs AND TBCs FOR THE RDA ROD 

Media Requirement Requirement Synopsis Action to be Taken to Attain Requirement Status

Federal – Chemical Specific

All Risk Assessment 
Guidance – Cancer 
Slope Factors  

Guidance used in human health risk assessments as 
guidance values to evaluate the potential carcinogenic 
hazard caused by exposure to chemicals of concern. 

Cancer slope factors were used to estimate risks 
and were used in the development of cleanup 
goals to mitigate potential carcinogenic hazards 
associated with human exposure to COCs in 
groundwater. 

To Be 
Considered 

All EPA Reference 
Dose (RfD) 
Guidance  

Guidance used to characterize human health risks 
associated with non-carcinogens in site media.  

RfDs were used to estimate risks and were used in 
the development of cleanup goals to mitigate 
potential non-carcinogenic hazards associated 
with human exposure to COCs in groundwater. 

To Be 
Considered 

All EPA Guidelines for 
Carcinogen Risk 
Assessment, 
EPA/630/P-03/001F 
(March 2005) 

Guidance for assessing cancer risk. This guidance was used to estimate risks and in 
the development of cleanup goals to mitigate 
potential carcinogenic hazards associated with 
human exposure to COCs in groundwater. 

To Be 
Considered 

All EPA Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early Life Exposure 
to Carcinogens, 
EPA/630/R03/003F
(March 2005) 

Guidance for assessing cancer risks to children.   This guidance was used to estimate risks and in 
the development of cleanup goals to mitigate 
potential carcinogenic hazards associated with 
child exposure to COCs in groundwater. 

To Be 
Considered 
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Federal – Action Specific

Groundwater Health Advisory for 
Manganese (EPA 
Office of Drinking 
Water) 

Health Advisories are used to estimate risk associated with 
the consumption of contaminated drinking water; the 
advisories consider non-carcinogenic effects only.  The 
Advisories are to be considered for contaminants in 
groundwater that may be used for drinking water where the 
standard in the Health Advisory is more conservative than 
either federal or statutory standards.  The Health Advisory 
for manganese is 300 ug/L. 

Groundwater monitoring will be performed to 
evaluate that the selected remedy continues to be 
protective of human health.  Manganese data will 
be compared to the respective Health Advisory. 
Land Use Controls will be implemented to prevent 
the use of site groundwater as a drinking water 
supply. 

To Be 
Considered 

Groundwater Safe Drinking 
Water Act 42 USC 
§300f et seq.;
National primary 
drinking water 
regulations (40 
CFR part 141, 
Subparts B and G) 

Establishes maximum contaminant levels (MCLs) for 
common organic and inorganic contaminants applicable to 
public drinking water supplies.  Used as relevant and 
appropriate cleanup standards for aquifers and surface 
water bodies that are potential drinking water sources. 

Monitoring will be performed to evaluate that the 
selected remedy continues to be protective of 
human health.  Groundwater monitoring data will 
be compared to MCLs. Land Use Controls will be 
implemented to prevent the use of site 
groundwater as a drinking water supply. 

Relevant 
and

Appropriate 

Groundwater Safe Drinking 
Water Act (42 USC 
§300f et seq.);
National primary 
drinking water 
regulations (40 
CFR 141, Subpart 
F)

Establishes maximum contaminant level goals (MCLGs) 
for public water supplies.  MCLGs are health goals for 
drinking water sources.  These unenforceable health goals 
are available for a number of organic and inorganic 
compounds. 

Monitoring will be performed to evaluate that the 
selected remedy continues to be protective of 
human health. Groundwater monitoring data will 
be compared to non-zero MCLGs. Land Use 
Controls will be implemented to prevent the use of 
site groundwater as a drinking water supply. 

Relevant 
and

Appropriate 

State – Action Specific

Groundwater MA Drinking Water 
Standards, 
310 CMR 22.00 

These regulations establish Massachusetts MCLs 
(MMCLs) for public water supply systems.  If MMCLs are 
more stringent than federal levels, then the state levels are 
used as the ARAR. 

Monitoring will be performed to evaluate that the 
selected remedy continues to be protective of 
human health.  Groundwater monitoring data will 
be compared to MMCLs. Land Use Controls will 
be implemented to prevent the use of site 
groundwater as a drinking water supply. 

Relevant 
and

Appropriate 



Media Requirement 

Federal- Chemical Specific 

All Risk Assessment 
Guidance- Cancer 
Slope Factors 

All EPA Reference Dose 
(RID) Guidance 

All EPA Guidelines for 
Carcinogen Risk 
Assessment, EPA/630/P-
03/001 F (March 2005) 

All EPA Supplemental 
Guidance for Assessing 
Susceptibility from Early 
Life Exposure to 
Carcinogens, 
EPA/630/R03/003F 
(March 2005) 

Record of Decision 

Record of Decision 
Naval Air Station South Weymouth, Massachusetts 

Appendices 

APPENDIX F: ARAR TABLES 

Requirement Synopsis Action to be Taken to Attain Requirement 

Guidance used in human health risk assessments as This alternative will meet these guidance values since potential carcinogenic hazards 
guidance values to evaluate the potential carcinogenic associated with exposure to contaminants will be addressed through removal and off-
hazard caused by exposure to chemicals of concern. site disposal of all contaminated material that poses a carcinogenic risk. 

Guidance used to characterize human health risks This alternative will meet these guidance values since potential non~carcinogenic 
associated with non-carcinogens in site media. hazards associated with exposure to contaminants will be addressed through removal 

and off-site disposal of all contaminated material that poses a non-carcinogenic risk. 

Guidance for assessing cancer risk. This alternative will meet these guidance values since potential carcinogenic hazards 
associated with exposure to contaminants will be addressed through removal and off-
site disposal of all contaminated material that poses a carcinogenic risk. 

Guidance for assessing cancer risks to children. This alternative will meet these guidance values since potential carcinogenic risks to 
children associated with exposure to contaminants will be addressed through removal 
and off-site disposal of all contaminated material that poses a carcinogenic risk. 

Status 

To Be 
Considered 

To Be 
Considered 

To Be 
Considered 

To Be 
Considered 

Former Sewage Treatment Plant, Operable Unit 7 
Naval Air Station South Weymouth, Massachusetts 

Version: FINAL 
Date: April 2008 
Page: F-1 of F-5 
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Federal – Location Specific

Wetlands Clean Water Act § 404, 
33 U.S.C. § 1344;  § 
404(b)(1).  Guidelines 
for Specification of 
Disposal Sites for 
Dredged or Fill Material, 
40 C.F.R. Parts 230, 
231 and 33 C.F.R. 
Parts 320-323.

Controls discharges of dredged or fill material to protect 
aquatic ecosystem.  This alternative includes work to be 
performed in or near a wetland.  Under this requirement, 
no activity that adversely affects a wetland shall be 
permitted if a practicable alternative with lesser effects is 
available.  If activity takes place, impacts must be 
minimized to the maximum extent.

This is the least damaging practicable alternative to addressing site contamination 
and protecting wetland resources because contamination exists in wetlands and 
waterways, and it is the least costly method and uses technologies most certain to 
achieve PRGs.  Mitigation of altered wetlands will follow applicable standards.

Applicable

Wetlands Wetlands Protection, 
40 C.F.R. § 6.302(a), 
Appendix A

This regulation codifies standards established under 
Executive Order 11990. Requires action to avoid 
(whenever possible) the long- and short-term impacts 
associated with the destruction of wetlands whenever 
there is a practical alternative that promotes preservation 
and restoration of the benefits and value of wetlands.  If 
no alternative exists, impacts from implementation must 
be mitigated.

This is the least damaging practicable alternative to addressing site contamination 
and protecting wetland resources resources because contamination exists in 
wetlands and waterways, and it is the least costly and uses technologies most 
certain to achieve PRGs.  Potential impacts to wetlands from the excavation or site 
restoration actions will be avoided to the extent possible, in accordance with this 
Order.  Unavoidable impacts to wetlands from remedial actions will be mitigated.

Applicable

Wetlands Fish and Wildlife 
Coordination Act of 
1958, 16 U.S.C. § 661;
Protection of Wildlife 
Habitats

Requires consultation with federal and state 
conservation agencies during planning and decision-
making processes that may impact water bodies, 
including wetlands.

The Navy will consult with U.S. Fish and Wildlife Service should remedial activities 
involve the modification of wetlands or waterways.

Applicable

Floodplains Floodplain 
Management, 40 C.F.R. 
§ 6.302(b), Appendix A  

This regulation codifies standards established under 
Executive Order 11988.  EO 11988 requires that a 
cleanup in a floodplain not be performed unless a 
determination is made that no practicable alternative 
exists, potential harm must be minimized and action 
taken to restore and preserve the natural and beneficial 
values of the floodplain.

This alternative includes excavation within a wetland, which may be within the 100-
year floodplain.  No practicable alternative to this excavation exists.  If the site is 
within the 100-year floodplain, (1) appropriate federal agencies would be contacted 
and allowed to review the proposed work plan for the remedial action prior to 
implementation of the action and (2) remedial activities would be scheduled and 
designed to minimize harm to the floodplains and prevent downstream flooding.
Even If it is determined that the wetland is not within the 100-year floodplain, 
however, excavation work will be conducted in a manner that prevents downstream 
flooding within a downstream 100 year floodplain.

Applicable 
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State – Location Specific

Wetlands Wetlands Protection 
Act, 310 Chapters 
10.51 – 10.60, 
specifically:  
§ 10.54:  Banks, 
§ 10.55: Bordering 
Vegetated Wetlands, 
§ 10.57: Land Subject 
to Flooding. 

These regulations set performance standards for work 
within state-regulated wetland resources and their buffer 
zones (including within 100 feet of a bordering vegetated 
wetland and within 200 feet of a waterway).  

Potential impacts to state-regulated wetland resources from the excavation or site 
restoration actions will be avoided to the extent possible.  Unavoidable impacts to 
wetlands from remedial actions will be mitigated.  Impacts to banks, bordering 
vegetated wetlands and land subject to flooding will be managed in accordance with 
these regulations.

Applicable

Wetlands Massachusetts 
Endangered Species 
Act, 321 C.M.R. § 10.00

Prohibits the “taking” of any rare plants or animals listed 
as Endangered, Threatened, or Special Concern by the 
Massachusetts Division of Fisheries and Wildlife.  This 
also protects designated endangered/threatened species 
populations.

No state-listed endangered species have been identified at the site.  However, 
appropriate measures must be taken during remedial actions to ensure that a state-
listed “species of special concern” identified in other areas of the base (eastern box 
turtle,) and habitat are not adversely affected by the remedial action.

Applicable

Federal – Action Specific

All Resource Conservation 
and Recovery Act 
(“RCRA”), 42 U.S.C.  
§ 6901 et seq.

Federal standards used to identify, manage, and dispose 
of hazardous waste.  Massachusetts has been delegated 
the authority to administer these RCRA standards 
through its state hazardous waste management 
regulations.  These provisions have been adopted by the 
Commonwealth of Massachusetts.

Waste generated as part of excavation or monitoring activities will be characterized 
as hazardous or non-hazardous.  If determined to be hazardous waste, then it will 
be stored, transported, and disposed in accordance with these standards.  Please
refer to enforceable state standards below under Massachusetts’ Hazardous Waste 
Management Rules.

Applicable 

Soil, sediment Toxic Substances 
Control Act, 40 C.F.R. 
§ 761.61(c),  PCB 
Remediation Waste

Risk-based standards for the sampling, cleanup and 
disposal of PCB remediation waste.  Requires a decision  
by the Regional Administrator, EPA-New England, that 
activities to address PCB remediation waste will not pose 
an unreasonable risk of injury to health or the 
environment.   

PCBs were not identified as a Contaminant of Concern at the Site.  However, if the 
Pre-design Investigation reveals presence of PCB contamination in soils/sediment 
that poses a risk to human health or the environment, these standards will be used.   
As such, a written decision would be required by the Regional Administrator, EPA-
New England, that activities to address PCB remediation waste will not pose an 
unreasonable risk of injury to health or the environment.

Applicable

Air Clean Air Act, 42 
U.S.C. § 112(b)(1), 
National Emission 
Standards for 
Hazardous Air 
Pollutants (NESHAPS), 
40 C.F.R. Part 61

The regulations establish emission standards for 189 
hazardous air pollutants.  Standards set for dust control 
and other release sources.

Emissions of fugitive dust will be managed through engineering and other controls 
during remedial activities.

Applicable
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Sediment/ 
Surface Water

National 
Recommended Water 
Quality Criteria), 33 
U.S.C. 
§ 1314(a), 40 C.F.R. 
Part 122.44) 

NRWQC include (1) criteria for protection of human 
health from toxic properties of contaminants ingested 
through consumption of water and aquatic organisms, 
and (2) criteria for protection of aquatic life.  

Contaminant concentrations in the wetlands will be measured during short-term 
monitoring to determine whether or not water quality is being impacted by site 
activities, and to ensure that water quality criteria are being met.  Any discharge to 
surface waters during remedial activities will be designed and operated so that it will 
not cause or contribute to an exceedance of the NRWQC.  Engineering controls 
would be used during excavation in and near drainage ditches to limit 
migration/runoff of sediment into surface water.  Dewatering is not anticipated to be 
necessary since soils are to be excavated to a depth of 1 foot, and discharge of 
collected water to surface water is not anticipated. Post excavation sampling will 
determine that all contaminated sediments have been removed from the Site.

Relevant 
and 

Appropriate

Water Clean Water Act, (33 
U.S.C.. § 1251 et seq.); 
National Pollution 
Discharge Elimination 
System (NPDES) (40 
C.F.R. §§ 122-125, 
131)

These standards address water discharges that may be 
directed to surface water.  Federal standards that are 
health-based and ecologically-based criteria developed 
for numerous carcinogenic and non-carcinogenic 
compounds.  Used by State to establish water quality 
standards for protection of human health and aquatic life.

The disposal of any water waste generated in the remedial action (including 
dewatering of excavations)  that is discharged to surface waters must be conducted 
consistent with this section, including discharge limitations, monitoring requirements 
and best management practices, as necessary.  Dewatering, however, is not 
anticipated because maximum depth of the excavation is expected to be 1 foot and 
drainage ditches typically contain little water.  

Applicable 

State – Action Specific

All Hazardous Waste 
Regulations, 310 
C.M.R. § 30.100

These regulations establish requirements for determining 
whether wastes are hazardous.

The determination of whether wastes generated as a part of this remedial action are 
hazardous will be done according to these regulations.

Applicable

All Hazardous Waste 
Management Rules; 
Requirements for 
Generators, 310 C.M.R.
§ 30.300

These regulations contain requirements for generators of 
hazardous waste.  The regulations apply to generators of 
sampling waste and also apply to the accumulation of 
waste prior to offsite disposal.

Wastes generated during remedial actions that are determined to be hazardous 
would be managed in accordance with these requirements.

Applicable

All  Hazardous Waste 
Management Rules -
General standards for 
hazardous waste 
facilities (310 C.M.R.
30.500)

General facility requirements for waste analysis, security
measures, inspections, personnel training, and 
closure/post-closure. 

Remedial activities to address hazardous wastes will be conducted in accordance 
with this requirement.  Specifically, storage of wastes on site will be conducted in 
accordance with this regulation.  All workers will be properly trained.  Closure/post-
closure standards will be met since all wastes will be excavated and removed from 
the site.

Relevant 
and 

Appropriate

All Hazardous Waste 
Regulations –
Groundwater 
Protection, 310 C.M.R. 
660

Facility standards for the protection of groundwater.  
Groundwater standards must be met beyond a point of 
compliance (310 C.M.R. § 669)

The protection of groundwater, as necessary, will be achieved by compliance with 
these standards.

Applicable

All Hazardous Waste 
Regulations – Use of 
Containers 310 C.M.R. 
§ 30.680

Establishes requirements for the management of 
containers, such as drums, that would hold field-
generated hazardous wastes.

Any hazardous waste containers used during the remedial action would comply with 
these requirements.

Applicable
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All Hazardous Waste 
Management Rules,
Management, Storage, 
and Treatment in 
Tanks,  310 C.M.R. § 
30.690

These regulations establish requirements for the use and 
management of tanks at hazardous waste facilities.

It is anticipated that storage of hazardous waste will be done in a portable roll-off 
container.  However, if the remedial action requires storage of hazardous waste in 
tanks, then management procedure requirements will be followed.

Applicable

Soil, sediment Massachusetts Erosion 
and Sediment Control 
Guidelines for Urban 
and Suburban Areas

Massachusetts Guidance that sets standards for 
preventing erosion and sedimentation.

Remedial actions will be managed to prevent erosion and sedimentation. To Be 
Considered

Water Massachusetts Clean 
Water Act (MGL Ch 21 
§§ 26-53);  Surface 
Water Discharge Permit 
Regulations (314 
C.M.R. 3.04)

These regulations limit or prohibit discharges of 
pollutants to surface waters to ensure that the surface 
water quality standards of the receiving waters are 
protected and maintained or attained. Discharges to 
waters of the Commonwealth shall not result in 
exceedances of MA Surface Water Quality Standards 
(MSWQS). 

Contaminant concentrations in the wetlands will be measured during short-term 
monitoring to determine whether or not water quality is being impacted by site 
activities, and to ensure that state water quality standards are being met.  Any 
discharge to surface waters during remedial activities will be designed and operated 
so that it will not cause or contribute to an exceedance of the MSWQS.  Engineering 
controls would be used during excavation in and near drainage ditches to limit 
migration/runoff of sediment into surface water.  Dewatering is not anticipated to be 
necessary since soils are to be excavated to a depth of 1 foot, and discharge of 
collected water to surface water is not anticipated.  

Applicable

Air Massachusetts Ambient 
Air Quality Standards, 
310 C.M.R. § 6.00

These regulations set primary and secondary standards 
for emissions of certain contaminants, including 
particulate matter.

Emissions of fugitive dust will be managed through engineering and other controls 
during remedial activities.

Applicable

Air Massachusetts Air 
Pollution Control 
Regulations, 310 
C.M.R. § 7.00

These regulations set emission limits necessary to attain 
ambient air quality standards, including standards for 
visible emissions (310 C.M.R. § 7.06), dust, odor and 
demolition (310 C.M.R. § 7.09 0, and noise (310 C.M.R.
§ 7.10).

Emissions of fugitive dust will be managed through engineering and other controls 
during remedial activities.

Applicable
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87 NA 334 264 247 259 J 253 288 300 655
ANTIMONY NA 0.5 U 0.5 U 0.2 U 0.2 U 0.2 U 0.48 U 0.53 U 0.22
ARSENIC 150 NA 4 U 4 U 0.5 J 0.61 J 0.59 J 0.42 U 0.5 U 0.21
BARIUM NA 28.3 31.2 42 40 40.6 43.2 43.6 48
BERYLLIUM NA 0.21 J 0.18 J 0.18 J 0.21 J 0.21 J 0.23 U 0.23 U 0.52
BORON NA 18 J NA NA NA NA NA NA NA
CADMIUM 0.25 NA 0.2 U 0.2 UJ 0.084 U 0.084 U 0.084 U 0.086 U 0.084 U 0.32
CALCIUM NA 10300 11500 16200 14300 14900 14000 13600 7020
CHROMIUM 11 NA 4 U 4 U 0.64 J 1.3 J 0.94 J 0.9 U 0.9 U 1.1
COBALT NA 1.1 1.2 1.3 1.4 1.5 1.5 J 1.5 J 2.8
COPPER 9 NA 2.8 U 2.9 J 1 J 1.7 J 1.5 J 1.6 U 1.5 U 15.8
IRON 1000 NA 4990 4770 9150 8070 J 8010 6430 J 6300 1190
LEAD 2.5 NA 0.82 J 0.62 J 0.28 J 0.63 J 0.5 J 0.39 U 0.42 U 1.8
MAGNESIUM NA 3180 3700 4950 4300 4260 4600 4490 1930
MANGANESE NA 550 608 1240 1050 1050 799 777 193
MERCURY 0.77 NA 0.1 U 0.1 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028
NICKEL 52 NA 1.8 U 2.1 1.3 1.6 1.7 2 1.7 3.4
POTASSIUM NA 1530 J 1430 1510 1560 1560 1640 1600 949
SELENIUM 5 NA 3 U 0.37 J 0.28 J 0.35 J 0.32 J 0.94 U 0.87 U 0.15
SILVER NA 0.4 U 0.4 U 0.022 U 0.041 J 0.022 U 0.022 U 0.13 U 0.026
SODIUM NA 25000 26000 21700 22700 22500 33900 33800 24800
VANADIUM NA 2.5 J 1.8 J 1.9 J 2.3 J 2.1 J 2.6 U 2.6 U 1.6
ZINC 120 NA 36 26 9.7 13.1 12.2 19.7 17 47
METALS (UG/L)
ALUMINUM 87 378 NA 301 461 353 J 365 383 350 1890
ANTIMONY 0.5 U NA 0.5 U 0.2 U 0.2 U 0.2 J 0.34 U 0.51 U 0.24
ARSENIC 150 4 U NA 4 U 0.78 J 0.89 J 0.68 J 0.69 U 0.53 U 0.78
BARIUM 28.1 NA 31.5 46.7 41.1 41.9 48.1 45.6 53.9
BERYLLIUM 0.22 J NA 0.21 J 0.3 J 0.25 J 0.26 J 0.29 U 0.26 U 0.91
BORON 18.1 J NA NA 26.6 J 29.3 J 30.7 J 24 U 22.3 U 15.8
CADMIUM 0.25 0.2 U NA 0.2 UJ 0.084 U 0.1 J 0.086 J 0.15 U 0.21 U 0.38
CALCIUM 10300 NA 11900 16100 15000 14900 13800 13800 8350
CHROMIUM 11 4 U NA 4 U 1 J 1.5 J 1.2 J 1.1 U 1 U 3.9
COBALT 1.1 NA 1.1 U 1.6 1.4 1.4 1.7 J 1.6 J 2.8
COPPER 9 4 U NA 3.8 3.9 2.8 2.8 3.6 3.2 26.2
IRON 1000 5620 NA 6070 12900 11000 J 10100 7010 J 7010 4660
LEAD 2.5 1.4 NA 1 1.7 1.6 1.3 0.94 U 0.81 U 8.3
MAGNESIUM 3200 NA 3810 4850 4540 4550 4550 4530 2300
MANGANESE 557 NA 651 1210 1110 1100 770 785 289
MERCURY 0.77 0.1 U NA 0.1 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.08
NICKEL 52 1.9 U NA 2.1 1.7 1.7 1.7 1.9 1.9 4.1
POTASSIUM 1560 J NA 1500 1500 1630 1620 1630 1630 1080
SELENIUM 5 0.54 J NA 0.34 J 0.38 J 0.35 J 0.33 J 1 U 0.79 U 0.41
SILVER 0.4 U NA 0.4 U 0.034 J 0.061 J 0.033 J 0.022 U 0.21 U 0.32
SODIUM 24900 NA 26600 22500 22800 23700 35500 34400 26900
THALLIUM 0.4 U NA 0.4 U 0.048 U 0.048 U 0.063 J 0.06 U 0.048 U 0.048
VANADIUM 3.1 J NA 2.7 J 3.9 J 3.7 J 3.5 J 3.3 U 3.1 U 5
ZINC 120 33.4 NA 31 11.4 14.2 12.5 19.1 J 59.6 J 57.4
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM 100 J NA NA NA NA NA NA NA NA
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20 15 J NA 19 31 33 31 20 24 J 20
CHEMICAL OXYGEN DEMAND 50 NA 54 45 62 48 50 39 55
CHLORIDE 230 54 NA 43 42 41 41 47 U 47 UJ 49.8
NITRATE NA NA NA 0.34 0.3 0.28 0.3 U 0.31 U 12.2
NITRATE-N 0.53 J NA 0.35 NA NA NA NA NA NA
SULFATE 13 NA 15 23 22 22 17 U 17 U 29.6
TOTAL DISSOLVED SOLIDS 200 NA 160 160 170 180 160 250 J 170
PESTICIDES/PCBS (UG/L)
4,4'-DDD 0.0094 UJ NA 0.0095 UJ 0.0013 U 0.0064 U 0.0064 U 0.1 UJ 0.1 UJ 0.1
4,4'-DDE 0.0094 UJ NA 0.0095 UJ 0.0011 U 0.0056 U 0.0056 U 0.1 UJ 0.1 UJ 0.1
4,4'-DDT 0.001 0.0094 UJ NA 0.0095 UJ 0.0014 U 0.007 U 0.007 U 0.1 UJ 0.1 UJ 0.1
DELTA-BHC 0.0047 UJ NA 0.0048 UJ 0.00054 UJ 0.0027 UJ 0.0027 UJ 0.05 UJ 0.05 UJ 0.05
DIELDRIN 0.056 0.0094 UJ NA 0.0028 J 0.0011 UJ 0.0056 UJ 0.0056 UJ 0.1 UJ 0.1 UJ 0.1
ENDRIN ALDEHYDE 0.0094 UJ NA 0.0095 UJ 0.003 UJ 0.015 UJ 0.015 UJ 0.1 UJ 0.1 UJ 0.1
ENDRIN KETONE 0.0094 UJ NA 0.0095 UJ 0.00092 UJ 0.0046 UJ 0.0046 UJ 0.1 UJ 0.1 UJ 0.1
GAMMA-CHLORDANE 0.0043 0.0047 UJ NA 0.0048 UJ 0.00052 U 0.0026 U 0.0026 U 0.05 UJ 0.05 UJ 0.05
METHOXYCHLOR 0.03 0.047 UJ NA 0.048 UJ 0.0062 UJ 0.031 UJ 0.031 UJ 0.5 UJ 0.5 UJ 0.5
TOTAL DDD/DDE/DDT 0.001 0.0094 UJ NA NA NA NA NA NA NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE 0.47 UJ NA 0.054 J 0.07 U 0.07 U 0.07 U 0.1 UJ 0.1 UJ 0.1
ATRAZINE 0.094 U NA 0.095 U 0.019 U 0.019 U 0.019 U 0.5 UJ 0.5 UJ 0.5
BENZO(A)ANTHRACENE 0.094 UJ NA 0.045 J 0.042 U 0.042 R 0.042 R 0.1 U 0.1 U 0.1
BENZO(A)PYRENE 0.094 U NA 0.095 U 0.017 U 0.017 R 0.017 R 0.1 U 0.1 U 0.1

SW SW SW SWSW SW SW SW SW
20120907 20121203 20121203 2013020111215 20111215 20120314 20120709 20120907

WGL-SW-SW01-1211 WGL-SW-SW01-1211-F WGL-SW-SW01-0312 WGL-SW-SW01-0712 WGL-SW-SW01-0912 WGL-SW-SW01-0912-D WGL-SW-SW01-1212 WGL-SW-SW01-1212-D WGL-SW-S
WGL-SW-01
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX SW SW SW SWSW SW SW SW SW

20120907 20121203 20121203 2013020111215 20111215 20120314 20120709 20120907
WGL-SW-SW01-1211 WGL-SW-SW01-1211-F WGL-SW-SW01-0312 WGL-SW-SW01-0712 WGL-SW-SW01-0912 WGL-SW-SW01-0912-D WGL-SW-SW01-1212 WGL-SW-SW01-1212-D WGL-SW-S

WGL-SW-01

BENZO(B)FLUORANTHENE 0.094 UJ NA 0.095 U 0.056 U 0.056 R 0.056 R 0.1 U 0.1 U 0.1
BENZO(G,H,I)PERYLENE 0.094 U NA 0.095 U 0.021 U 0.021 R 0.021 R 0.1 U 0.1 U 0.1
BENZO(K)FLUORANTHENE 0.094 U NA 0.095 U 0.02 U 0.02 R 0.02 R 0.1 U 0.1 U 0.1
CHRYSENE 0.094 U NA 0.095 U 0.073 U 0.073 R 0.073 R 0.1 U 0.1 U 0.1
DIBENZO(A,H)ANTHRACENE 0.094 U NA 0.095 U 0.018 U 0.018 R 0.018 R 0.1 U 0.1 U 0.1
FLUORANTHENE 0.094 U NA 0.095 U 0.13 0.019 R 0.019 R 0.1 U 0.1 U 0.1
HIGH MOLECULAR WEIGHT PAHS 0.094 UJ NA 0.265 J NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 0.094 U NA 0.22 J 0.019 U 0.019 R 0.019 R 0.1 U 0.1 U 0.1
LOW MOLECULAR WEIGHT PAHS 0.094 U NA 0.095 U NA NA NA NA NA NA
PENTACHLOROPHENOL 15 0.47 UJ NA 0.48 UJ 0.055 U 0.055 U 0.055 U 1 UJ 1 UJ 1
PHENANTHRENE 0.094 U NA 0.095 U 0.32 0.019 R 0.019 R 0.1 U 0.1 U 0.1
PYRENE 0.094 UJ NA 0.095 U 0.016 U 0.016 R 0.016 R 0.1 U 0.1 U 0.1
TOTAL CARCINOGENIC PAHS-HALFND 0.094 UJ NA 0.502 J NA NA NA NA NA NA
TOTAL CARCINOGENIC PAHS-POS 0.094 UJ NA 0.265 J NA NA NA NA NA NA
TOTAL PAHS 0.094 UJ NA 0.265 J NA NA NA NA NA NA
SEMIVOLATILES (UG/L)
1,1-BIPHENYL 7.1 U NA 7.1 U 0.65 U 0.65 U 0.65 U 10 R 10 UJ 10
2,2'-OXYBIS(1-CHLOROPROPANE) 7.1 U NA 7.1 U 0.78 U 0.78 U 0.78 U 10 R 10 UJ 10
2,4,5-TRICHLOROPHENOL 18 U NA 18 U 0.26 U 0.26 R 0.26 R 20 R 20 UJ 20
2,4,6-TRICHLOROPHENOL 7.1 U NA 7.1 U 0.53 U 0.53 R 0.53 R 10 R 10 UJ 10
2,4-DICHLOROPHENOL 7.1 U NA 7.1 U 0.57 U 0.57 R 0.57 R 10 R 10 UJ 10
2,4-DIMETHYLPHENOL 7.1 U NA 7.1 UJ 1.8 U 1.8 R 1.8 R 10 R 10 UJ 10
2,4-DINITROPHENOL 18 U NA 18 U 3.5 U 3.5 R 3.5 R 20 R 20 UJ 20
2,4-DINITROTOLUENE 7.1 U NA 7.1 U 0.41 U 0.41 R 0.41 R 10 R 10 UJ 10
2,6-DINITROTOLUENE 7.1 U NA 7.1 U 0.52 U 0.52 R 0.52 R 10 R 10 UJ 10
2-CHLORONAPHTHALENE 7.1 U NA 7.1 UJ 0.81 U 0.81 R 0.81 R 10 R 10 UJ 10
2-CHLOROPHENOL 7.1 U NA 7.1 U 0.61 U 0.61 R 0.61 R 10 R 10 UJ 10
2-METHYLPHENOL 7.1 U NA 7.1 U 0.96 U 0.96 R 0.96 R 10 R 10 UJ 10
2-NITROANILINE 18 U NA 18 U 0.71 U 0.71 R 0.71 R 20 R 20 UJ 20
2-NITROPHENOL 7.1 U NA 7.1 U 0.6 U 0.6 R 0.6 R 10 R 10 UJ 10
3,3'-DICHLOROBENZIDINE 18 U NA 18 U 1.7 U 1.7 R 1.7 R 10 R 10 UJ 10
3-NITROANILINE 18 U NA 18 U 0.97 U 0.97 UJ 0.97 UJ 20 R 20 UJ 20
BENZALDEHYDE 7.1 UJ NA 7.1 UJ 0.51 U 0.51 U 0.51 U 10 R 10 UJ 10
BIS(2-ETHYLHEXYL)PHTHALATE 13 U NA 2.3 J 2.3 J 1.9 J 2.1 J 10 R 5.4 UJ 10
BUTYL BENZYL PHTHALATE 7.1 U NA 7.1 U 0.32 U 0.32 UJ 0.32 UJ 10 R 1.9 UJ 10
DI-N-BUTYL PHTHALATE 7.1 U NA 7.1 U 1.9 J 3 J 3 J 2.4 UJ 2.6 UJ 10
VOLATILES (UG/L)
ACETONE 2.5 U NA 2.5 U 2.2 UJ 2.2 U 2.2 U 5 U 5 U 5
BTEX 0.75 U NA 0.75 UJ NA NA NA NA NA NA
CARBON DISULFIDE 0.5 U NA 0.5 U 0.34 U 0.34 U 0.34 U 1 U 2.2 1
TOLUENE 0.5 U NA 0.5 U 0.32 U 0.32 U 0.32 U 1 U 1 U 1

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
VANADIUM
ZINC 120
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
DELTA-BHC
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-CHLORDANE 0.0043
METHOXYCHLOR 0.03
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE
ATRAZINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

453 NA 580 NA NA NA 229 233
U 0.2 U NA 0.2 U NA NA NA 0.5 U 0.5 U
U 0.37 J NA 0.73 U NA NA NA 4 U 4 U

34.7 NA 57.9 U NA NA NA 49.4 49.3
U 0.23 U NA 0.44 U NA NA NA 0.36 J 0.375 J

21.5 U NA NA NA NA NA 25.2 J 24.2 J
U 0.19 U NA 0.15 U NA NA NA 0.26 J 0.27 J

7030 NA 17200 NA NA NA 13500 13200
U 0.86 J NA 1.4 U NA NA NA 4 U 4 U
J 1.8 J NA 1.7 J NA NA NA 2.2 2.1

5.4 NA 5.5 J NA NA NA 6.2 6.9
1700 NA 8600 NA NA NA 2450 2520

1.8 NA 1.3 U NA NA NA 0.65 J 0.66 J
1950 NA 4880 NA NA NA 3140 3120

248 NA 989 NA NA NA 433 434
UJ NA NA 0.028 U NA NA NA 0.1 U 0.1 U
J 3.5 J NA 2.5 NA NA NA 4 3.75

1230 NA 1970 NA NA NA 3000 J 2940 J
UJ 0.29 U NA 0.76 U NA NA NA 0.43 J 0.44 J
U 0.022 U NA 0.032 U NA NA NA 0.4 U 0.4 U

23600 NA 31500 NA NA NA 55100 54800
U 2.3 J NA 4.2 J NA NA NA 1.9 J 2 J

29.2 NA 14.5 NA NA NA 35.1 38.4

579 NA 988 249 252 254 NA NA
U 0.2 U NA 0.2 U 0.5 U 0.5 U 0.5 U NA NA
U 0.59 J NA 0.75 U 4 U 4 U 4 U NA NA

25.9 J NA 58.9 U 49.7 50.3 50.9 NA NA
U 0.2 U NA 0.65 U 0.39 J 0.385 J 0.38 J NA NA
U 15.4 U NA 35.9 U 23.6 J 24.2 J 24.8 J NA NA
U 0.14 U NA 0.23 U 0.26 J 0.255 J 0.25 J NA NA

6620 NA 15400 12900 13200 13400 NA NA
J 1.1 J NA 1.9 J 4 U 4 U 4 U NA NA
J 1.1 NA 1.8 J 2 2.15 2.3 NA NA

4.7 J NA 15.3 J 6.4 6.8 7.2 NA NA
2210 NA 9140 2800 2720 2630 NA NA

2.7 NA 2.9 0.76 J 0.785 J 0.81 J NA NA
1820 NA 4410 3050 3060 3060 NA NA

J 259 NA 830 428 425 422 NA NA
U 0.048 J 0.028 U 0.028 U 0.1 U 0.1 U 0.1 U NA NA

2.5 J NA 2.9 3.5 3.85 4.2 NA NA
1200 NA 1870 2840 J 2900 J 2960 J NA NA

U 0.34 U NA 0.68 U 3 U 1.08 J 0.67 J NA NA
U 0.022 U NA 0.13 U 0.06 J 0.06 J 0.06 J NA NA

20700 NA 32500 53900 54000 54200 NA NA
UJ 0.048 U NA 0.048 U 0.4 U 0.4 U 0.4 U NA NA

2.8 J NA 5.7 1.9 J 2.25 J 2.6 J NA NA
25.1 NA 16.8 27.1 27 26.8 NA NA

NA NA NA 1 UJ 100 J 200 J NA NA

U 20 U NA 30 36 J 30 J 24 J NA NA
56 NA 57 34 32.5 31 NA NA

J 36.6 NA 58.1 J 97 96 95 NA NA
J 0.322 NA 4.9 J NA NA NA NA NA

NA NA NA 0.81 J 0.875 J 0.94 J NA NA
J 5.84 J NA 16.6 J 11 11.5 12 NA NA

170 NA 230 270 255 240 NA NA

UJ 0.1 U NA 0.02 U 0.01 UJ 0.01 UJ 0.01 UJ NA NA
UJ 0.1 U NA 0.02 U 0.01 UJ 0.01 UJ 0.01 UJ NA NA
UJ 0.1 U NA 0.02 U 0.01 UJ 0.01 UJ 0.01 UJ NA NA
UJ 0.05 U NA 0.01 U 0.005 UJ 0.0051 UJ 0.0052 UJ NA NA
UJ 0.1 UJ NA 0.02 U 0.01 UJ 0.01 UJ 0.01 UJ NA NA
UJ 0.1 U NA 0.024 0.01 UJ 0.01 UJ 0.01 UJ NA NA
UJ 0.1 UJ NA 0.02 U 0.01 UJ 0.01 UJ 0.01 UJ NA NA
UJ 0.05 UJ NA 0.01 U 0.005 UJ 0.0051 UJ 0.0052 UJ NA NA
UJ 0.5 U NA 0.1 U 0.05 UJ 0.051 UJ 0.052 UJ NA NA

NA NA NA 0.01 UJ 0.01 UJ 0.01 UJ NA NA

U 0.1 U NA 0.1 UJ 0.43 J 0.34 J 0.5 UJ NA NA
U 0.5 U NA 0.5 R 0.1 UJ 0.1 UJ 0.1 U NA NA
U 0.1 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ NA NA
UJ 0.1 UJ NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U NA NA

SW SWSW SW SW SW SWW SW
20111215 2011121520130612 20130924 20111215 20111215 201112150318 20130612

SW01-0313 WGL-SW-SW01-0613 WGL-SW-SW01-0613-RE WGL-SW-SW01-0913 WGL-SW-SW02-1211 WGL-SW-SW02-1211-AVG WGL-SW-SW02-1211-D WGL-SW-SW02-1211-F WGL-SW-SW02-1211-F-AVG
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PENTACHLOROPHENOL 15
PHENANTHRENE
PYRENE
TOTAL CARCINOGENIC PAHS-HALFND
TOTAL CARCINOGENIC PAHS-POS
TOTAL PAHS
SEMIVOLATILES (UG/L)
1,1-BIPHENYL
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
VOLATILES (UG/L)
ACETONE
BTEX
CARBON DISULFIDE
TOLUENE

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected

SW SWSW SW SW SW SWW SW
20111215 2011121520130612 20130924 20111215 20111215 201112150318 20130612

SW01-0313 WGL-SW-SW01-0613 WGL-SW-SW01-0613-RE WGL-SW-SW01-0913 WGL-SW-SW02-1211 WGL-SW-SW02-1211-AVG WGL-SW-SW02-1211-D WGL-SW-SW02-1211-F WGL-SW-SW02-1211-F-AVG

U 0.1 U NA 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ NA NA
U 0.1 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U NA NA
U 0.1 U NA 0.1 UJ 0.1 UJ 0.1 UJ 0.1 U NA NA
U 0.1 UJ NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U NA NA
U 0.1 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U NA NA
U 0.1 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U NA NA

NA NA NA 0.1 UJ 0.1 UJ 0.1 UJ NA NA
U 0.1 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U NA NA

NA NA NA 0.1 UJ 0.1 UJ 0.1 U NA NA
UJ 1 UJ NA 1 UJ 0.53 UJ 0.515 UJ 0.5 UJ NA NA
U 0.1 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U NA NA
U 0.1 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ NA NA

NA NA NA 0.1 UJ 0.1 UJ 0.1 UJ NA NA
NA NA NA 0.1 UJ 0.1 UJ 0.1 UJ NA NA
NA NA NA 0.1 UJ 0.1 UJ 0.1 UJ NA NA

UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 UJ NA 10 UJ 7.9 U 7.7 U 7.5 U NA NA
UJ 20 U NA 20 U 20 U 19.5 U 19 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 R NA 10 UJ 7.9 U 7.7 U 7.5 U NA NA
UJ 20 U NA 20 U 20 U 19.5 U 19 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 UJ NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 20 U NA 20 U 20 U 19.5 U 19 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 UJ NA 10 U 20 U 19.5 U 19 U NA NA
UJ 20 U NA 20 U 20 U 19.5 U 19 U NA NA
UJ 10 U NA 10 U 7.9 UJ 7.7 UJ 7.5 UJ NA NA
UJ 10 U NA 10 U 17 U 15.5 U 14 U NA NA
UJ 10 U NA 10 U 7.9 U 7.7 U 7.5 U NA NA
UJ 10 U NA 2.5 J 7.9 U 7.7 U 7.5 U NA NA

UJ 5 U NA 5 U 2.5 U 2.5 U 2.5 U NA NA
NA NA NA 0.75 U 0.75 U 0.75 U NA NA

U 1 U NA 1 U 0.5 U 0.5 U 0.5 U NA NA
U 1 U NA 1 U 0.5 U 0.5 U 0.5 U NA NA
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
VANADIUM
ZINC 120
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
DELTA-BHC
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-CHLORDANE 0.0043
METHOXYCHLOR 0.03
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE
ATRAZINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

237 146 111 J 104 128 174 108 353 105
0.5 U 0.5 U 0.2 U 0.2 U 0.2 U 0.74 U 0.22 U 0.23 U 0.2

4 U 4 U 0.19 U 0.19 U 0.27 J 0.34 U 0.42 U 1.6 U 0.22
49.2 43.2 35.3 J 31.9 34.9 49.8 36.6 25.6 67.4
0.39 J 0.23 J 0.37 J 0.36 J 0.43 J 0.55 U 0.15 U 0.17 U 0.5
23.2 J NA NA NA 34.3 J NA NA 19.3 U NA
0.28 J 0.1 J 0.16 J 0.17 J 0.18 J 0.21 U 0.2 U 0.21 U 0.3

13000 11300 10800 J 10300 11700 17200 11500 7310 28500
4 U 4 U 0.72 J 0.56 J 1.5 J 2 U 0.37 U 0.94 U 0.93
2 1.3 1.6 J 1.4 1.9 2.8 J 1.2 1.1 4.7

7.6 4 7 J 7 7.2 10.5 4.2 4.5 3.1
2590 2500 857 J 594 1040 1320 2150 1890 1420
0.67 J 1.2 0.25 J 0.34 J 0.27 J 0.29 U 0.29 U 1.6 0.2

3090 3120 2350 J 2190 2380 3590 3060 2250 5550
434 453 209 J 148 296 418 449 271 405
0.1 U 0.1 UJ 0.028 U 0.028 U 0.03 J 0.028 U 0.048 U 0.028 U 0.028
3.5 2.4 2.6 J 2.5 3.3 9.6 1.7 5.9 7.8

2890 J 2240 2490 2540 2550 3020 2280 1440 3930
0.45 J 0.76 J 0.34 J 0.31 J 0.4 J 0.95 U 0.15 U 3.2 U 0.6

0.4 U 0.4 U 0.047 J 0.049 J 0.082 J 0.2 U 0.022 U 0.022 U 0.022
54600 47000 56000 59200 47100 54200 40900 25000 82600

2.1 J 1.3 J 0.61 UJ 0.61 U 0.72 J 1.4 U 0.98 U 2.1 J 1.2
41.7 26.9 9.3 J 9.7 12.5 16.2 28.5 28.5 19.2

NA 180 954 J 175 173 438 164 415 21800
NA 0.5 U 0.3 J 0.22 J 0.61 J 0.45 U 0.2 U 0.22 U 2.2
NA 4 U 1.4 J 0.26 J 0.44 J 0.85 U 0.41 U 1.5 U 34
NA 43.1 58.5 J 47.7 45.4 50.2 37.6 26.4 470
NA 0.26 J 1.2 0.33 J 0.3 J 0.68 U 0.18 U 0.18 U 23.8
NA NA 26.8 J 26.6 J NA 28.1 U 23.5 U 20.6 U 50
NA 0.1 J 0.34 J 0.15 J 0.21 J 0.25 U 0.16 U 0.18 U 7.9
NA 11100 14500 J 12700 12400 12800 11700 7300 58300
NA 4 U 2.9 J 0.83 J 1.1 J 1.9 U 0.48 U 0.92 U 43.6
NA 1.4 U 4.8 J 1.8 1.9 2.8 J 1.2 1 31.4
NA 3.5 20.2 J 5.2 3.8 9 3.2 3.7 264
NA 3210 11000 J 3650 4430 9280 2950 2250 309000
NA 0.64 J 7.8 J 0.67 J 0.64 J 3 0.65 U 2 232
NA 3020 3080 J 3190 3300 3150 3110 2260 10000
NA 444 457 J 542 629 479 461 276 1470
NA 0.1 UJ 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.028 U 0.71
NA 2.3 6.2 J 2.3 2.2 3.8 1.7 1.9 69.6
NA 2200 2670 2280 2330 2620 2100 1410 5490
NA 0.23 J 0.64 J 0.31 J 0.31 J 0.88 U 0.15 U 3.4 U 8.3
NA 0.4 U 0.42 J 0.076 J 0.051 J 0.26 U 0.023 U 0.022 U 3.7
NA 46200 48800 47600 43500 54000 41600 25100 79400
NA 0.4 U 0.19 J 0.087 J 0.16 J 0.069 U 0.12 U 0.048 U 0.24
NA 1.4 J 10.5 J 1.3 J 1.7 J 6.2 1.5 U 2.5 J 272
NA 30.7 17 J 10.9 13.7 15.9 25.2 20.3 290

NA NA NA NA NA NA NA NA NA

NA 21 29 27 27 20 23 20 U 20
NA 30 25 28 31 32 21 46 270
NA 73 79 76 75 73 U 63.5 J 43.6 83.5
NA NA 2.1 1.1 0.95 1.1 U 0.57 0.65 1.38
NA 0.65 NA NA NA NA NA NA NA
NA 16 18 20 18 19 U 21 8.46 10.6
NA 190 150 190 190 300 180 170 550

NA 0.0095 UJ 0.0013 U 0.0013 U 0.0064 U 0.1 U 0.1 U 0.1 U 0.02
NA 0.0095 UJ 0.0011 U 0.0011 U 0.0056 U 0.1 U 0.1 U 0.1 U 0.02
NA 0.0095 U 0.0014 U 0.0014 U 0.007 U 0.1 U 0.1 U 0.1 U 0.02
NA 0.0048 U 0.00054 UJ 0.00054 UJ 0.0027 UJ 0.05 U 0.05 U 0.05 U 0.01
NA 0.0095 UJ 0.0011 UJ 0.0011 UJ 0.0056 UJ 0.1 U 0.1 U 0.1 U 0.02
NA 0.0095 UJ 0.003 UJ 0.003 UJ 0.015 UJ 0.1 U 0.1 U 0.1 U 0.034
NA 0.0095 U 0.00092 UJ 0.00092 UJ 0.0046 UJ 0.1 U 0.1 U 0.1 U 0.02
NA 0.0048 UJ 0.011 0.00052 U 0.0026 U 0.05 U 0.05 U 0.05 U 0.01
NA 0.048 U 0.0062 UJ 0.0062 UJ 0.031 UJ 0.5 U 0.5 U 0.5 U 0.1
NA NA NA NA NA NA NA NA NA

NA 0.48 U 0.07 U 0.07 U 0.07 U 0.1 UJ 0.1 U 0.1 U 0.1
NA 0.095 U 0.019 U 0.019 U 0.019 U 0.5 UJ 0.5 U 0.5 U 0.5
NA 0.056 J 0.042 U 0.042 U 0.042 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U 0.017 U 0.017 U 0.017 R 0.1 U 0.1 U 0.1 U 0.1

SWSW SW SW SW SWSW SW SW
201320120710 20120907 20121203 20130318 2013061220111215 20120313 20120710

WGL-SW-02
WGL-SW-SW02-0313 WGL-SW-SW02-0613 WGL-SW-SWGL-SW-SW02-0312 WGL-SW-SW02-0712WGL-SW-SW02-1211-F-D WGL-SW-SW02-0712-D WGL-SW-SW02-0912 WGL-SW-SW02-1212
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PENTACHLOROPHENOL 15
PHENANTHRENE
PYRENE
TOTAL CARCINOGENIC PAHS-HALFND
TOTAL CARCINOGENIC PAHS-POS
TOTAL PAHS
SEMIVOLATILES (UG/L)
1,1-BIPHENYL
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
VOLATILES (UG/L)
ACETONE
BTEX
CARBON DISULFIDE
TOLUENE

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected

SWSW SW SW SW SWSW SW SW
201320120710 20120907 20121203 20130318 2013061220111215 20120313 20120710

WGL-SW-02
WGL-SW-SW02-0313 WGL-SW-SW02-0613 WGL-SW-SWGL-SW-SW02-0312 WGL-SW-SW02-0712WGL-SW-SW02-1211-F-D WGL-SW-SW02-0712-D WGL-SW-SW02-0912 WGL-SW-SW02-1212

NA 0.095 U 0.056 U 0.056 U 0.056 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U 0.021 U 0.021 U 0.021 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U 0.02 U 0.02 U 0.02 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U 0.073 U 0.073 U 0.073 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U 0.018 U 0.018 U 0.018 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U 0.12 0.019 U 0.019 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.056 J NA NA NA NA NA NA NA
NA 0.095 U 0.019 U 0.019 U 0.019 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U NA NA NA NA NA NA NA
NA 0.48 UJ 0.055 U 0.055 U 0.055 U 1 UJ 1 UJ 1 UJ 1
NA 0.095 U 0.31 0.019 U 0.019 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.095 U 0.016 U 0.016 U 0.016 R 0.1 U 0.1 U 0.1 U 0.1
NA 0.341 J NA NA NA NA NA NA NA
NA 0.056 J NA NA NA NA NA NA NA
NA 0.056 J NA NA NA NA NA NA NA

NA 7.1 U 0.65 U 0.65 U 0.65 U 10 UJ 10 U 10 U 10
NA 7.1 U 0.78 U 0.78 U 0.78 U 10 UJ 10 U 10 UJ 10
NA 18 UJ 0.26 U 0.26 U 0.26 R 20 UJ 20 U 20 U 20
NA 7.1 UJ 0.53 U 0.53 U 0.53 R 10 UJ 10 U 10 U 10
NA 7.1 UJ 0.57 U 0.57 U 0.57 R 10 UJ 10 U 10 U 10
NA 7.1 UJ 1.8 U 1.8 U 1.8 R 10 UJ 10 UJ 10 U 10
NA 18 UJ 3.5 U 3.5 U 3.5 R 20 UJ 20 UJ 20 U 20
NA 7.1 U 0.41 U 0.41 U 0.41 R 10 UJ 10 U 10 U 10
NA 7.1 U 0.52 U 0.52 U 0.52 R 10 UJ 10 U 10 U 10
NA 7.1 UJ 0.81 U 0.81 U 0.81 R 10 UJ 10 U 10 U 10
NA 7.1 UJ 0.61 U 0.61 U 0.61 R 10 UJ 10 U 10 U 10
NA 7.1 UJ 0.96 U 0.96 U 0.96 R 10 UJ 10 U 10 U 10
NA 18 U 0.71 U 0.71 U 0.71 R 20 UJ 20 UJ 20 U 20
NA 7.1 UJ 0.6 U 0.6 U 0.6 R 10 UJ 10 U 10 U 10
NA 18 U 1.7 U 1.7 U 1.7 R 10 UJ 10 UJ 10 U 10
NA 18 U 0.97 U 0.97 U 0.97 UJ 20 UJ 20 U 20 U 20
NA 7.1 UJ 0.51 U 0.51 U 0.51 U 10 UJ 10 UJ 10 U 10
NA 7.1 U 2.3 J 1.4 J 1.5 J 3.1 J 10 UJ 10 U 10
NA 7.1 U 0.32 U 0.32 U 0.32 UJ 1.9 J 10 U 10 U 10
NA 7.1 U 2 J 1.3 J 2.3 J 2.6 J 10 U 10 U 2.3

NA 2.3 J 2.2 UJ 2.2 UJ 2.2 U 5 U 5 UJ 5 U 5
NA 0.75 UJ NA NA NA NA NA NA NA
NA 0.5 U 0.34 U 0.34 U 0.34 U 1 U 1 U 1 U 1
NA 0.5 U 0.32 U 0.32 U 0.32 U 1 U 1 U 1 U 1
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
VANADIUM
ZINC 120
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
DELTA-BHC
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-CHLORDANE 0.0043
METHOXYCHLOR 0.03
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE
ATRAZINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

NA 263 200 103 121 275 NA 119
U NA 0.5 U 0.5 U 0.35 J 0.2 U 0.58 U NA 0.35 U
U NA 4 U 4 U 0.32 J 0.31 J 0.42 U NA 0.3 U
U NA 47.6 52.4 84.9 55 81.2 NA 42.1
U NA 0.27 J 0.32 J 0.22 J 0.26 J 0.89 U NA 0.2 U

NA 21.7 J NA NA 35 J NA NA NA
U NA 0.22 U 0.09 J 0.2 J 0.1 J 0.29 U NA 0.18 U

NA 12200 12800 23700 16100 15400 NA 12000
U NA 4 U 4 U 0.89 J 0.93 J 2 U NA 0.53 U
J NA 1.8 3.4 5.7 3.4 14.8 J NA 2.4
J NA 2.7 U 3.5 4.9 2.3 6.1 NA 4.4

NA 3480 3010 949 4160 3230 NA 2140
U NA 0.62 U 0.45 J 0.35 J 0.16 J 0.52 U NA 0.26 U

NA 3370 3580 4510 3270 4210 NA 3210
NA 525 483 94.2 389 135 NA 459

U NA 0.1 U 0.1 UJ 0.028 U 0.19 J 0.13 U NA 0.028 U
NA 2.8 4.1 3.8 5.8 11.5 NA 2.2
NA 2100 J 2300 3990 2980 4000 NA 1930

U NA 0.45 J 0.71 J 0.22 J 0.24 J 0.87 U NA 0.2 U
U NA 0.4 U 0.4 U 0.022 U 0.022 U 0.17 U NA 0.022 U

NA 38400 43700 74300 50100 72800 NA 39500
J NA 1.9 J 1.5 J 0.61 U 0.72 J 1.6 U NA 0.69 U

NA 38.8 38 20.6 23.7 48.8 NA 43.3

291 NA 501 33600 7330 2750 NA 258
U 0.5 U NA 0.5 U 2.7 J 0.75 J 1 U NA 0.39 U

4 U NA 4 U 34.1 11 2.5 NA 0.48 U
U 47.7 NA 56.1 779 197 128 NA 43.4

0.22 J NA 0.59 J 20.1 4.5 4.5 NA 0.25 U
U 20.6 J NA NA 41.9 J NA 27.2 U NA 19.4 U

0.24 J NA 0.17 J 9 1.6 1.1 NA 0.19 U
12000 NA 12600 46800 21200 15200 NA 11900

4 U NA 4 U 55.2 15.7 6.6 U NA 1 U
J 1.9 NA 3.6 58.6 13.4 17.8 J NA 2.4 J
J 3.7 U NA 8.3 438 74.8 31.9 NA 4.6

4120 NA 10100 110000 95700 14200 NA 3610
0.87 J NA 2.5 408 66 21.6 NA 2.4

3320 NA 3530 11600 4350 4490 NA 3210
519 NA 497 623 434 279 NA 459 J
0.1 U NA 0.1 UJ 1 0.028 U 0.11 U NA 0.028 U
2.6 NA 4.2 127 20.6 20.5 NA 2.4

2060 J NA 2180 4950 3780 3470 NA 1920
J 3 U NA 0.56 J 8.1 1.8 J 0.9 U NA 0.16 U

0.4 U NA 0.4 U 5.6 0.68 J 0.5 U NA 0.022 U
38400 NA 41400 63200 60700 65400 NA 39300

U 0.4 U NA 0.4 U 0.59 J 0.13 J 0.048 U NA 0.048 U
2 J NA 4.6 J 247 77.5 19.9 NA 1.8 U

31.5 NA 35.2 736 130 173 NA 41.5

200 J NA NA NA NA NA NA NA

U 17 J NA 17 20 U 20 U 20 U NA 20 U
39 NA 38 65 190 32 NA 28
66 NA 72 140 110 110 UJ NA 84.4 J

NA NA NA 0.08 J 0.38 14 U NA 0.88
0.65 J NA 0.49 NA NA NA NA NA

J 13 NA 16 25 25 21 U NA 26.9
200 NA 200 280 250 370 J NA 190

U 0.0098 UJ NA 0.0095 UJ 0.0013 U 0.0064 U 0.1 U NA 0.1 U
U 0.0098 UJ NA 0.0095 UJ 0.0011 U 0.0056 U 0.1 U NA 0.1 U
U 0.0098 UJ NA 0.0095 UJ 0.0014 U 0.007 U 0.1 U NA 0.1 U
U 0.0049 UJ NA 0.0048 UJ 0.00054 UJ 0.0027 UJ 0.05 U NA 0.05 U
U 0.0098 UJ NA 0.0018 J 0.0011 UJ 0.0056 UJ 0.1 U NA 0.1 U

0.0098 UJ NA 0.0095 UJ 0.003 UJ 0.015 UJ 0.1 U NA 0.1 U
U 0.0098 UJ NA 0.0095 UJ 0.00092 UJ 0.0046 UJ 0.1 U NA 0.1 U
U 0.0049 UJ NA 0.0048 UJ 0.012 0.0026 U 0.05 U NA 0.05 U
U 0.049 UJ NA 0.048 UJ 0.0062 UJ 0.031 UJ 0.5 U NA 0.5 U

0.0098 UJ NA NA NA NA NA NA NA

UJ 0.47 UJ NA 0.065 J 0.07 U 0.07 U 0.1 UJ NA 0.1 U
UJ 0.094 U NA 0.094 U 0.019 U 0.019 U 0.5 UJ NA 0.5 U
U 0.094 UJ NA 0.071 J 0.47 0.042 R 0.1 U NA 0.1 U
U 0.094 U NA 0.094 U 0.58 0.017 R 0.1 U NA 0.1 U

SW SW SW SWW SW SW SW SW
20120907 20121203 20121203 201303180924 20111215 20111215 20120313 20120710

WGL-SW-03
SW02-0913 WGL-SW-SW03-1211 WGL-SW-SW03-1211-F WGL-SW-SW03-0313WGL-SW-SW03-0312 WGL-SW-SW03-0712 WGL-SW-SW03-0912 WGL-SW-SW03-1212 WGL-SW-SW03-1212-D
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PENTACHLOROPHENOL 15
PHENANTHRENE
PYRENE
TOTAL CARCINOGENIC PAHS-HALFND
TOTAL CARCINOGENIC PAHS-POS
TOTAL PAHS
SEMIVOLATILES (UG/L)
1,1-BIPHENYL
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
VOLATILES (UG/L)
ACETONE
BTEX
CARBON DISULFIDE
TOLUENE

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected

SW SW SW SWW SW SW SW SW
20120907 20121203 20121203 201303180924 20111215 20111215 20120313 20120710

WGL-SW-03
SW02-0913 WGL-SW-SW03-1211 WGL-SW-SW03-1211-F WGL-SW-SW03-0313WGL-SW-SW03-0312 WGL-SW-SW03-0712 WGL-SW-SW03-0912 WGL-SW-SW03-1212 WGL-SW-SW03-1212-D

U 0.094 UJ NA 0.094 U 1 0.056 R 0.1 NA 0.1 U
U 0.094 U NA 0.094 U 0.55 0.021 R 0.1 U NA 0.1 U
U 0.094 U NA 0.094 U 0.41 0.02 R 0.1 U NA 0.1 U
U 0.094 U NA 0.094 U 0.83 0.073 R 0.1 U NA 0.1 U
U 0.094 U NA 0.094 U 0.11 0.018 R 0.1 U NA 0.1 U
U 0.094 U NA 0.094 U 1.4 0.019 R 0.12 NA 0.1 U

0.094 UJ NA 0.071 J NA NA NA NA NA
U 0.094 UJ NA 0.094 U 0.47 0.019 R 0.1 U NA 0.1 U

0.094 U NA 0.094 U NA NA NA NA NA
UJ 0.47 UJ NA 0.47 UJ 0.055 U 0.055 U 1 UJ NA 1 UJ
U 0.094 U NA 0.094 U 0.47 0.019 R 0.1 U NA 0.1 U
U 0.094 UJ NA 0.094 U 1.2 0.016 R 0.1 NA 0.1 U

0.094 UJ NA 0.353 J NA NA NA NA NA
0.094 UJ NA 0.071 J NA NA NA NA NA
0.094 UJ NA 0.071 J NA NA NA NA NA

U 7.1 U NA 7.1 U 0.65 U 0.65 U 10 NA 10 UJ
UJ 7.1 U NA 7.1 U 0.78 U 0.78 U 10 NA 10 UJ
U 18 U NA 18 U 0.26 U 0.26 R 20 J NA 20 UJ
U 7.1 U NA 7.1 U 0.53 U 0.53 R 10 J NA 10 UJ
U 7.1 U NA 7.1 U 0.57 U 0.57 R 10 J NA 10 UJ
UJ 7.1 U NA 7.1 UJ 1.8 U 1.8 R 10 J NA 10 UJ
U 18 U NA 18 U 3.5 U 3.5 R 20 NA 20 UJ
U 7.1 U NA 7.1 U 0.41 U 0.41 R 10 J NA 10 UJ
U 7.1 U NA 7.1 U 0.52 U 0.52 R 10 J NA 10 UJ
U 7.1 U NA 7.1 UJ 0.81 U 0.81 R 10 NA 10 UJ
U 7.1 U NA 7.1 U 0.61 U 0.61 R 10 NA 10 UJ
U 7.1 U NA 7.1 U 0.96 U 0.96 R 10 J NA 10 UJ
U 18 U NA 18 U 0.71 U 0.71 R 20 J NA 20 UJ
U 7.1 U NA 7.1 U 0.6 U 0.6 R 10 NA 10 UJ
U 18 UR NA 18 U 1.7 U 1.7 R 10 J NA 10 UJ
U 18 UJ NA 18 U 0.97 U 0.97 UJ 20 J NA 20 UJ
U 7.1 UJ NA 7.1 UJ 0.51 U 0.51 U 10 UJ NA 10 UJ
U 14 U NA 7.1 U 2.4 J 1.4 J 3.3 J NA 10 UJ
U 7.1 U NA 7.1 U 0.32 U 0.32 UJ 1.8 J NA 10 UJ
J 7.1 U NA 7.1 U 1.8 J 2.1 J 2.6 J NA 10 UJ

U 2.5 U NA 2.5 U 2.2 UJ 2.2 U 5 U NA 5 UJ
0.75 U NA 0.75 UJ NA NA NA NA NA

U 0.5 U NA 0.5 U 0.34 U 2 2.2 2.2 1 U
U 0.5 U NA 0.5 U 0.32 U 0.32 U 1 U NA 1 U
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
VANADIUM
ZINC 120
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
DELTA-BHC
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-CHLORDANE 0.0043
METHOXYCHLOR 0.03
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE
ATRAZINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

367 272 NA 373 198 199 200 150 304
0.2 U 0.2 U NA 0.5 U 0.5 U 0.5 U 0.5 U 0.2 U 0.2
1.6 U 0.47 U NA 4 U 4 U 4 U 4 U 0.33 J 0.49

27.2 57.3 U NA 55.8 48 47.6 47.2 54.8 51.8
0.21 U 0.76 J NA 0.5 J 0.2 J 0.21 J 0.22 J 0.19 J 0.47
16.8 U NA NA 22 J NA NA NA NA NA
0.33 U 0.084 U NA 0.18 J 0.09 J 0.095 J 0.1 J 0.14 J 0.1

6870 12600 NA 12000 13300 13000 12600 14200 13700
1 U 1.8 J NA 4 U 4 U 4 U 4 U 0.54 J 1.7

1.9 6.3 J NA 4.2 1.9 1.85 1.8 2 4
4.9 4 J NA 3.2 2.2 U 2.15 U 2.1 U 1.5 J 3.1

2270 4980 NA 4810 3990 3920 3850 3860 4830
1.7 0.32 U NA 0.68 J 0.49 J 0.465 J 0.44 J 0.16 J 0.43

2120 3290 NA 3010 3760 3700 3630 3780 3420
265 539 NA 356 557 544 530 743 568

0.028 U 0.028 U NA 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 0.028 U 0.74
5 7.1 NA 3.1 2.9 2.65 2.4 1.9 2.8

1440 2230 NA 2330 2130 2100 2060 2100 2320
3.2 U 0.48 U NA 0.94 J 0.59 J 0.65 J 0.71 J 0.26 J 0.38

0.022 U 0.022 U NA 0.4 U 0.4 U 0.4 U 0.4 U 0.022 U 0.022
25600 41500 NA 40700 42200 41100 40000 40100 38200

1.8 J 1.6 J NA 4.7 U 2 J 1.85 J 1.7 J 1.4 J 3.6
27.6 20.4 NA 34.8 28.6 28.6 28.7 13.3 14.2

991 3520 1290 NA 229 226 223 241 34500
0.23 U 0.31 U 0.5 U NA 0.5 U 0.5 U 0.5 U 0.2 U 3

2.6 U 3.6 4 U NA 4 U 4 U 4 U 0.63 J 45.7
34.8 106 58.6 NA 48.3 48.2 48 56.8 748
0.45 U 5.8 0.58 J NA 0.22 J 0.235 J 0.25 J 0.27 J 32.8
17.4 U 33.5 U 21.2 J NA NA NA NA NA NA
0.34 U 1.5 0.21 J NA 0.08 J 0.09 J 0.1 J 0.3 J 8.4

6930 15100 12000 NA 12700 12600 12600 14300 46800
2.2 6.9 4 U NA 4 U 4 U 4 U 0.91 J 93
1.9 10.7 J 4.2 NA 1.8 U 1.9 U 2 U 2.2 79.4
8.4 40.7 J 5.7 NA 2.7 J 2.75 J 2.8 J 2.6 428

6770 14000 7750 NA 4540 4510 4480 7280 514000
10.5 31.1 3 NA 0.69 J 0.68 J 0.67 J 0.74 J 224

2090 4370 3060 NA 3670 3620 3580 3760 9670
273 667 379 NA 544 538 531 757 1760

0.11 J 0.17 J 0.1 U NA 0.1 UJ 0.1 UJ 0.1 UJ 0.028 U 0.028
3.2 18.4 3.5 NA 2.2 2.35 2.5 1.9 75.2

1400 2600 2370 NA 2030 2040 2050 2060 4470
3.4 U 1.6 J 3 U NA 0.58 J 0.55 J 0.52 J 0.27 J 19.1

0.25 U 0.45 U 0.4 U NA 0.4 U 0.4 U 0.4 U 0.022 U 2.8
24800 43700 39800 NA 40800 40400 39900 39700 45800
0.048 U 0.048 U 0.4 U NA 0.4 U 0.4 U 0.4 U 0.048 U 0.72

7.9 23.8 8 U NA 2.7 J 2.65 J 2.6 J 3.3 J 468
29 321 43.4 NA 29.1 31.4 33.8 17.3 683

NA NA NA NA NA NA NA NA NA

20 U 22 15 NA 18 19 20 27 20
47 42 59 NA 37 36.5 36 32 1800

48.8 74.9 77 NA 68 67.5 67 70 83
1.1 1.41 NA NA NA NA NA 0.62 9.8
NA NA 0.33 NA 0.47 0.475 0.48 NA NA

8.64 19.4 J 15 NA 15 15.5 16 18 19
190 250 250 J NA 200 225 250 160 300

0.1 U 0.02 U 0.0078 J NA 0.0095 UJ 0.00945 UJ 0.0094 UJ 0.0013 U 0.0064
0.1 U 0.02 U 0.0094 UJ NA 0.0095 UJ 0.00945 UJ 0.0094 UJ 0.0011 U 0.0056
0.1 U 0.02 U 0.0094 UJ NA 0.0095 U 0.00945 U 0.0094 U 0.0014 U 0.007

0.05 U 0.01 U 0.0047 UJ NA 0.0048 U 0.00475 U 0.0047 U 0.00054 UJ 0.0027
0.1 U 0.02 U 0.0094 UJ NA 0.0095 UJ 0.00318 J 0.0016 J 0.0011 UJ 0.0056
0.1 U 0.02 U 0.0094 UJ NA 0.0095 UJ 0.00945 UJ 0.0094 UJ 0.003 UJ 0.015
0.1 U 0.02 U 0.0094 UJ NA 0.0095 U 0.00945 U 0.0094 U 0.00092 UJ 0.0046

0.05 U 0.01 U 0.0047 UJ NA 0.0048 UJ 0.00475 UJ 0.0047 UJ 0.016 0.0026
0.5 U 0.1 U 0.047 UJ NA 0.048 U 0.0475 U 0.047 U 0.0062 UJ 0.031
NA NA 0.0078 J NA NA NA NA NA NA

0.1 U 0.1 UJ 0.069 J NA 0.052 J 0.081 J 0.11 J 0.07 U 0.07
0.5 U 0.5 UJ 0.094 U NA 0.094 U 0.094 U 0.094 U 0.019 U 0.019
0.1 U 0.1 U 0.094 U NA 0.062 J 0.077 J 0.092 J 0.042 U 0.042
0.1 U 0.1 U 0.094 U NA 0.094 U 0.069 J 0.091 J 0.017 U 0.017

SW SW SWSW SW SW SW SWSW
20120313 20120711 201220130924 20111213 20111213 20120313 2012031320130612

WGL-SW-SW04-0312 WGL-SW-SW04-0312-AVG WGL-SW-SW04-0312-D WGL-SW-SW04-0712 WGL-SW-S
WGL-SW-04

WGL-SW-SW03-0613 WGL-SW-SW03-0913 WGL-SW-SW04-1211 WGL-SW-SW04-1211-F
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PENTACHLOROPHENOL 15
PHENANTHRENE
PYRENE
TOTAL CARCINOGENIC PAHS-HALFND
TOTAL CARCINOGENIC PAHS-POS
TOTAL PAHS
SEMIVOLATILES (UG/L)
1,1-BIPHENYL
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
VOLATILES (UG/L)
ACETONE
BTEX
CARBON DISULFIDE
TOLUENE

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected

SW SW SWSW SW SW SW SWSW
20120313 20120711 201220130924 20111213 20111213 20120313 2012031320130612

WGL-SW-SW04-0312 WGL-SW-SW04-0312-AVG WGL-SW-SW04-0312-D WGL-SW-SW04-0712 WGL-SW-S
WGL-SW-04

WGL-SW-SW03-0613 WGL-SW-SW03-0913 WGL-SW-SW04-1211 WGL-SW-SW04-1211-F

0.1 U 0.1 U 0.092 U NA 0.094 U 0.0835 J 0.12 J 0.11 0.056
0.1 U 0.1 U 0.094 U NA 0.094 U 0.094 U 0.094 U 0.021 U 0.021
0.1 U 0.1 U 0.094 U NA 0.094 U 0.094 U 0.094 U 0.02 U 0.02
0.1 U 0.1 U 0.062 J NA 0.094 U 0.094 U 0.094 U 0.073 U 0.073
0.1 U 0.1 U 0.094 U NA 0.094 U 0.094 U 0.094 U 0.018 U 0.018
0.1 U 0.1 U 0.094 UJ NA 0.094 U 0.0785 J 0.11 J 0.18 0.019
NA NA 0.062 J NA 0.062 J 0.408 J 0.753 J NA NA
0.1 U 0.1 U 0.094 U NA 0.094 U 0.138 J 0.23 J 0.019 U 0.019
NA NA 0.094 U NA 0.094 U 0.0835 J 0.12 J NA NA

1 UJ 1 UJ 0.47 U NA 0.48 UJ 0.475 UJ 0.47 UJ 0.055 U 0.055
0.1 U 0.1 U 0.094 U NA 0.094 U 0.0835 J 0.12 J 0.019 U 0.019
0.1 U 0.1 U 0.094 U NA 0.094 U 0.0785 J 0.11 J 0.15 0.016
NA NA 0.343 J NA 0.344 J 0.509 J 0.674 J NA NA
NA NA 0.062 J NA 0.062 J 0.298 J 0.533 J NA NA
NA NA 0.062 J NA 0.062 J 0.468 J 0.873 J NA NA

10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.65 U 0.65
10 UJ 10 UJ 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.78 U 0.78
20 U 20 U 18 UJ NA 18 UJ 18 UJ 18 U 0.26 U 0.26
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.53 U 0.53
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.57 U 0.57
10 U 10 UJ 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 UJ 1.8 U 1.8
20 U 20 U 18 UJ NA 18 UJ 18 UJ 18 U 3.5 U 3.5
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.41 U 0.41
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.52 U 0.52
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 UJ 0.81 U 0.81
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.61 U 0.61
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.96 U 0.96
20 U 20 U 18 UJ NA 18 UJ 18 UJ 18 U 0.71 U 0.71
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.6 U 0.6
10 U 10 U 18 UJ NA 18 UJ 18 UJ 18 U 1.7 U 1.7
20 U 20 U 18 UJ NA 18 UJ 18 UJ 18 U 0.97 U 0.97
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 UJ 0.51 U 0.51
10 U 10 U 13 U NA 7.1 U 7.1 U 7.1 U 1.7 J 2.3
10 U 10 U 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 0.32 U 0.32
10 U 2 J 7.1 UJ NA 7.1 UJ 7.1 UJ 7.1 U 1.9 J 3.3

5 U 5 U 2.5 U NA 2.5 U 2.5 U 2.5 U 2.2 U 12
NA NA 0.75 U NA 0.75 UJ 0.75 UJ 0.75 UJ NA NA

1 U 1 U 0.5 U NA 0.5 U 0.5 U 0.5 U 0.34 U 0.34
1 U 1 U 0.5 U NA 0.5 U 0.5 U 0.5 U 0.32 U 0.32
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
VANADIUM
ZINC 120
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
DELTA-BHC
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-CHLORDANE 0.0043
METHOXYCHLOR 0.03
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE
ATRAZINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

669 126 372 797 NA 72.8 35.8 116
U 0.98 U 0.31 U 0.21 U 0.2 U NA 0.5 U 0.24 U 0.22 U
J 0.9 U 0.22 U 1.7 U 1.2 U NA 4 U 1 U 1.5 J

67.6 42.3 27.2 48 U NA 19.5 9.4 U 11
J 0.86 U 0.21 U 0.28 U 1.5 NA 0.2 U 0.072 U 0.072 U

NA NA NA NA NA 13.8 J NA NA
J 0.18 U 0.16 U 1.9 0.17 U NA 0.2 U 0.18 U 0.1 U

13700 12100 6400 8900 NA 12700 14100 10100
J 3 0.56 U 1.3 J 4.7 NA 4 U 0.35 U 0.53 J

5.4 2.5 1.6 5.6 J NA 0.09 J 0.17 U 0.41 U
5.1 5.4 4 7.4 J NA 13.1 6.3 16.6

9610 2110 2610 10200 NA 364 45 U 298
J 3 0.25 U 5.4 1 U NA 0.95 J 1.7 1.3

3950 3240 2050 1980 NA 2390 2960 1620
461 451 225 124 NA 33.9 48.9 20.3

0.028 U 0.028 U 0.028 U 0.028 U NA 0.1 U 0.03 U 0.028 U
3.9 2.3 5.5 4.1 NA 1.2 J 1 4.6 J

2550 1990 1410 2340 NA 6100 4450 2880
J 0.97 U 0.15 U 3.3 U 0.77 U NA 0.46 J 0.15 U 0.21 J
U 0.19 U 0.022 U 0.022 U 0.041 U NA 0.4 U 0.022 U 0.022 U

45700 40200 21500 40500 NA 37900 25400 20000
J 10.6 0.88 U 3.8 J 13 NA 4 U 0.61 U 1.1 J

21.1 42.4 31.7 13 NA 31.2 17.8 15

3940 255 536 2810 139 NA 391 263
U 1 U 0.34 U 0.2 U 0.29 U 0.5 U NA 0.23 U 0.22 U

3.9 0.46 U 2 U 3.3 3 J NA 1.4 U 1.6 J
144 43.4 29.9 87.7 U 20 NA 11.9 12.5
3.9 0.24 U 0.32 U 3.5 0.04 J NA 0.072 U 0.072 U
NA NA NA NA 14.2 J NA NA NA

0.84 U 0.19 U 2.1 3.4 0.05 J NA 0.19 U 0.094 U
15400 12200 6390 11500 12600 NA 14600 10100

10.7 1.1 U 1.4 J 9 4 U NA 0.66 U 0.7 J
9.6 J 2.6 J 1.5 9.6 J 0.14 J NA 0.32 U 0.2 U

33.3 5.1 4.5 42.3 J 17.2 NA 9.4 18.2
27200 2860 3940 15300 512 NA 498 475

30.6 0.81 U 5.2 19 1.9 NA 1.9 2
4340 3260 2030 2710 2390 NA 3120 1610

484 458 J 229 165 35.3 NA 61.1 24.2
U 0.44 0.028 U 0.028 U 0.12 J 0.1 U NA 0.031 U 0.028 U

10 2.6 2 9.2 1.2 J NA 1.1 1 J
J 2520 1990 1220 2810 6040 NA 4580 2900
J 1.3 U 0.15 U 3.2 U 1.6 J 0.8 J NA 0.15 U 0.24 U
J 0.59 U 0.022 U 0.039 U 0.36 U 0.4 U NA 0.022 U 0.022 U

47600 40100 20800 42900 37800 NA 26200 19300
U 0.048 U 0.048 U 0.048 U 0.048 U 0.4 U NA 0.048 U 0.048 U

51.4 1.3 U 6.9 35.8 4 U NA 1 U 1.1 J
82.2 42.5 25.6 83.3 24.1 NA 21.3 11.4

NA NA NA NA NA NA NA NA

U 20 U 20 U 20 U 31 21 NA 20 U 20 U
85 31 51 94 32 NA 26 52
75 U 80.1 J 40.1 61.7 78 NA 48.2 26.6

0.2 U 1.56 0.65 0.614 NA NA 0.14 4.87
NA NA NA NA 0.025 U NA NA NA
21 U 28.3 8.27 13.5 J 5.6 NA 25.2 6.24

280 200 170 280 200 J NA 140 140

U 0.1 UJ 0.1 U 0.1 U 0.02 U 0.0094 UJ NA 0.1 U 0.1 U
U 0.1 UJ 0.1 U 0.1 U 0.02 U 0.0094 UJ NA 0.1 U 0.1 U
U 0.1 UJ 0.1 U 0.1 U 0.02 U 0.0094 UJ NA 0.1 U 0.1 U
UJ 0.05 UJ 0.05 U 0.05 U 0.01 U 0.0044 J NA 0.05 U 0.05 U
UJ 0.1 UJ 0.1 U 0.1 U 0.02 U 0.0094 UJ NA 0.1 U 0.1 U
UJ 0.1 UJ 0.1 U 0.1 U 0.02 U 0.0094 UJ NA 0.1 U 0.1 U
UJ 0.1 UJ 0.1 U 0.1 U 0.02 U 0.0094 UJ NA 0.1 U 0.1 U
U 0.05 UJ 0.05 U 0.05 U 0.01 U 0.0047 UJ NA 0.05 U 0.05 U
UJ 0.5 UJ 0.5 U 0.5 U 0.1 U 0.047 UJ NA 0.5 U 0.5 U

NA NA NA NA 0.0094 UJ NA NA NA

U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.21 J NA 0.1 U 0.1 U
U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.094 U NA 0.5 U 0.5 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.094 U NA 0.1 U 0.1 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.094 U NA 0.1 U 0.1 U

SWSW SW SW SW SWW SW SW
2013061220130612 20130924 20111213 20111213 201303180907 20121203 20130318

WGL-SW-SW05-1211-F WGL-SW-SW05-0313 WGL-SW-SW05-0613WGL-SW-SW04-0613 WGL-SW-SW04-0913 WGL-SW-SW05-1211SW04-0912
WGL-SW-05

WGL-SW-SW04-1212 WGL-SW-SW04-0313
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PENTACHLOROPHENOL 15
PHENANTHRENE
PYRENE
TOTAL CARCINOGENIC PAHS-HALFND
TOTAL CARCINOGENIC PAHS-POS
TOTAL PAHS
SEMIVOLATILES (UG/L)
1,1-BIPHENYL
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
VOLATILES (UG/L)
ACETONE
BTEX
CARBON DISULFIDE
TOLUENE

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected

SWSW SW SW SW SWW SW SW
2013061220130612 20130924 20111213 20111213 201303180907 20121203 20130318

WGL-SW-SW05-1211-F WGL-SW-SW05-0313 WGL-SW-SW05-0613WGL-SW-SW04-0613 WGL-SW-SW04-0913 WGL-SW-SW05-1211SW04-0912
WGL-SW-05

WGL-SW-SW04-1212 WGL-SW-SW04-0313

R 0.1 U 0.1 U 0.1 U 0.1 U 0.15 U NA 0.1 U 0.1 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.082 U NA 0.1 U 0.1 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.094 UJ NA 0.1 U 0.1 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.094 U NA 0.1 U 0.1 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.09 U NA 0.1 U 0.1 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.094 UJ NA 0.1 U 0.1 U

NA NA NA NA 0.103 UJ NA NA NA
R 0.1 U 0.1 U 0.1 U 0.1 U 0.14 U NA 0.1 U 0.1 U

NA NA NA NA 0.094 U NA NA NA
U 1 UJ 1 UJ 1 UJ 1 UJ 0.47 U NA 1 UJ 1 UJ
R 0.1 U 0.1 U 0.1 U 0.1 U 0.094 U NA 0.1 U 0.1 U
R 0.1 U 0.1 U 0.1 U 0.1 U 0.094 UJ NA 0.1 U 0.1 U

NA NA NA NA 0.108 UJ NA NA NA
NA NA NA NA 0.108 UJ NA NA NA
NA NA NA NA 0.0991 UJ NA NA NA

U 10 R 10 U 10 U 10 U 7.1 U NA 10 UJ 10 U
U 10 R 10 U 10 UJ 10 UJ 7.1 U NA 10 UJ 10 UJ
R 20 R 20 U 20 U 20 U 18 UJ NA 20 UJ 20 U
R 10 R 10 U 10 U 10 U 7.1 UJ NA 10 UJ 10 U
R 10 R 10 U 10 U 10 U 7.1 UJ NA 10 UJ 10 U
R 10 R 10 UJ 10 U 10 UJ 7.1 UJ NA 10 UJ 10 U
R 20 R 20 UJ 20 U 20 U 18 UJ NA 20 UJ 20 U
R 10 R 10 U 10 U 10 U 7.1 U NA 10 UJ 10 U
R 10 R 10 U 10 U 10 U 7.1 U NA 10 UJ 10 U
R 10 R 10 U 10 U 10 U 7.1 U NA 10 UJ 10 U
R 10 R 10 U 10 U 10 U 7.1 UR NA 10 UJ 10 U
R 10 R 10 U 10 U 10 U 7.1 UJ NA 10 UJ 10 U
R 20 R 20 UJ 20 U 20 U 18 U NA 20 UJ 20 U
R 10 R 10 U 10 U 10 U 7.1 UR NA 10 UJ 10 U
R 10 R 10 UJ 10 U 10 U 18 UJ NA 10 UJ 10 U
UJ 20 R 20 U 20 U 20 U 18 U NA 20 UJ 20 U
U 10 R 10 UJ 10 U 10 U 7.1 UJ NA 10 UJ 10 U
J 10 R 10 UJ 10 U 10 U 28 U NA 10 UJ 10 U
UJ 10 R 10 U 10 U 10 U 7.1 U NA 10 UJ 10 U
J 1.8 J 10 U 10 U 2.2 J 7.1 U NA 10 UJ 10 U

J 5 U 5 UJ 5 U 5 U 2.5 U NA 5 UJ 5 U
NA NA NA NA 0.75 U NA NA NA

U 1 U 1 U 1 U 1 U 0.5 U NA 1 U 1 U
U 1 U 1 U 1 U 1 U 0.5 U NA 1 U 1 U
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
VANADIUM
ZINC 120
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
DELTA-BHC
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-CHLORDANE 0.0043
METHOXYCHLOR 0.03
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE
ATRAZINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

NA 161 268 143 102 NA 40 U 53.3 U 9.8
NA 0.5 U 0.5 U 0.51 U 0.44 U NA 0.5 U 0.5 U 0.2
NA 4 U 4 U 0.73 U 1.7 J NA 4 U 4 U 1.4
NA 27 24.3 7.7 U 10.2 NA 9.1 12.4 26.4
NA 0.13 J 0.12 J 0.16 U 0.072 U NA 0.2 U 0.2 U 0.072
NA 15.8 J NA NA NA NA 10.2 J NA NA
NA 0.07 J 0.2 UJ 0.084 U 0.18 J NA 0.2 U 0.2 UJ 0.11
NA 11000 12700 17900 9760 NA 13100 38000 38000
NA 4 U 4 U 0.58 U 0.5 J NA 4 U 4 U 0.28
NA 0.43 J 1.2 0.17 U 0.25 U NA 0.21 J 0.5 J 0.18
NA 14 J 5.1 4.5 15.9 NA 7.9 2.5 J 4.1
NA 512 1500 105 U 236 NA 246 269 14
NA 1.9 2.1 0.39 U 1.1 U NA 0.45 J 0.41 J 0.085
NA 1890 2350 3790 1910 NA 2210 6770 6010
NA 123 65 21.3 16.9 NA 86.4 129 12.4
NA 0.01 J 0.1 UJ 0.028 U 0.028 U NA 0.1 U 0.1 UJ 0.028
NA 1.2 U 2 0.92 U 4.6 J NA 2.2 J 1.5 U 1.3
NA 3160 J 3560 3920 2770 NA 4020 8200 11000
NA 0.35 J 0.59 J 0.15 U 0.2 U NA 0.35 J 0.2 J 0.25
NA 0.4 U 0.4 U 0.022 U 0.022 U NA 0.4 U 0.4 U 0.022
NA 37500 48800 21600 20300 NA 27200 62900 71900
NA 4 U 1.4 J 0.75 U 0.86 J NA 4 U 4 U 0.61
NA 31.3 24.1 11.4 13.1 NA 24.3 11.5 0.73

266 NA 1340 201 135 384 NA 190 284
0.5 U NA 0.5 U 0.78 U 0.64 U 0.5 U NA 0.5 U 0.2

4 U NA 4 U 0.73 U 1.9 J 4 U NA 4 U 2.4
28.2 NA 69.8 8.5 U 11.5 11.6 NA 14.9 29.1
0.11 J NA 0.54 J 0.17 U 0.072 U 0.05 J NA 0.2 U 0.072

15 J NA NA NA NA 9.1 J NA NA NA
0.11 J NA 0.38 J 0.088 U 0.18 J 0.2 U NA 0.2 UJ 0.096

10600 NA 18300 17900 9510 13500 NA 36600 38700
4 U NA 4 U 0.71 U 0.58 U 4 U NA 4 U 0.61

0.49 J NA 3.6 0.23 U 0.25 U 0.38 J NA 0.44 U 0.42
36.4 J NA 18.5 5 17.4 8.7 NA 3.2 4.7
642 NA 5720 210 384 692 NA 650 934
6.1 NA 17.7 0.58 U 1.6 1.5 NA 1.1 1

1800 NA 2880 3790 1880 2350 NA 6640 6150
111 NA 160 23.9 J 22.5 95 NA 111 24

0.03 J NA 0.06 J 0.028 U 0.028 U 0.1 U NA 0.1 UJ 0.028
1.3 U NA 4.4 1.1 0.89 U 1.2 J NA 1.5 U 1.3

3140 J NA 4910 3920 2790 4140 NA 7980 11200
0.24 J NA 0.64 J 0.15 U 0.24 U 0.21 J NA 0.42 J 0.3

0.4 U NA 0.08 J 0.022 U 0.028 U 0.4 U NA 0.4 U 0.022
33800 NA 45900 21500 19700 26800 NA 62800 72600

0.4 U NA 0.4 U 0.078 U 0.079 U 0.4 U NA 0.4 U 0.1
4 U NA 9.2 0.84 U 1.1 J 4 U NA 0.99 J 0.71

36.4 NA 64.6 13.8 9.5 19 NA 12.5 6.2

NA NA NA NA NA NA NA NA NA

12 NA 11 41 22 22 NA 51 20
78 NA 280 21 49 10 J NA 30 20
72 NA 83 34 26.3 43 NA 120 140

NA NA NA 0.1 J 0.1 U NA NA NA 13
0.23 NA 0.025 U NA NA 0.025 U NA 0.025 U NA

0.5 U NA 19 27.7 6.01 11 NA 38 41
190 J NA 220 150 120 150 J NA 350 470

0.0094 UJ NA 0.0095 UJ 0.1 U 0.1 U 0.0094 UJ NA 0.0095 UJ 0.0064
0.0094 UJ NA 0.015 J 0.1 U 0.1 U 0.0094 UJ NA 0.0095 UJ 0.0056
0.0094 UJ NA 0.032 J 0.1 U 0.1 U 0.0094 UJ NA 0.0095 U 0.007
0.0047 UJ NA 0.0048 U 0.05 U 0.05 U 0.0047 UJ NA 0.0048 U 0.0027
0.0094 UJ NA 0.0095 UJ 0.1 U 0.1 U 0.0094 UJ NA 0.0095 UJ 0.0056
0.0094 UJ NA 0.0095 UJ 0.1 U 0.1 U 0.0094 UJ NA 0.0095 UJ 0.015
0.0094 UJ NA 0.0095 U 0.1 U 0.1 U 0.0094 UJ NA 0.0069 J 0.0046
0.0047 UJ NA 0.03 J 0.05 U 0.05 U 0.0047 UJ NA 0.0048 UJ 0.0026

0.047 UJ NA 0.068 J 0.5 U 0.5 U 0.047 UJ NA 0.048 U 0.031
0.0094 UJ NA NA NA NA 0.0094 UJ NA NA NA

0.13 J NA 0.56 J 0.1 U 0.1 U 0.09 J NA 0.19 J 0.07
0.094 U NA 0.069 J 0.5 U 0.5 U 0.094 U NA 0.094 U 0.019
0.094 U NA 0.084 J 0.1 U 0.1 U 0.094 U NA 0.058 J 0.042
0.094 U NA 0.091 J 0.1 U 0.1 U 0.094 U NA 0.094 U 0.017

SW SW SW SW SWSW SW SW SW
20130612 20111213 20111213 20120313 201220111214 20111214 20120314 20130318

WGL-SW-SW07-0312 WGL-SW-SWGL-SW-SW06-0313 WGL-SW-SW06-0613 WGL-SW-SW07-1211 WGL-SW-SW07-1211-FWGL-SW-SW06-1211 WGL-SW-SW06-1211-F WGL-SW-SW06-0312
WGL-SW-06 WGL-S
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PENTACHLOROPHENOL 15
PHENANTHRENE
PYRENE
TOTAL CARCINOGENIC PAHS-HALFND
TOTAL CARCINOGENIC PAHS-POS
TOTAL PAHS
SEMIVOLATILES (UG/L)
1,1-BIPHENYL
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
VOLATILES (UG/L)
ACETONE
BTEX
CARBON DISULFIDE
TOLUENE

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected

SW SW SW SW SWSW SW SW SW
20130612 20111213 20111213 20120313 201220111214 20111214 20120314 20130318

WGL-SW-SW07-0312 WGL-SW-SWGL-SW-SW06-0313 WGL-SW-SW06-0613 WGL-SW-SW07-1211 WGL-SW-SW07-1211-FWGL-SW-SW06-1211 WGL-SW-SW06-1211-F WGL-SW-SW06-0312
WGL-SW-06 WGL-S

0.089 U NA 0.15 J 0.1 U 0.1 U 0.13 U NA 0.094 U 0.056
0.094 U NA 0.095 U 0.1 U 0.1 U 0.078 U NA 0.094 U 0.021
0.094 U NA 0.095 U 0.1 U 0.1 U 0.094 UJ NA 0.094 U 0.02
0.043 J NA 0.037 J 0.1 U 0.1 U 0.094 U NA 0.094 U 0.073

0.08 U NA 0.095 U 0.1 U 0.1 U 0.092 U NA 0.094 U 0.018
0.094 UJ NA 0.18 J 0.1 U 0.1 U 0.094 UJ NA 0.094 U 0.019
0.043 J NA 0.922 J NA NA 0.1 UJ NA 0.058 J NA
0.094 U NA 0.18 J 0.1 U 0.1 U 0.14 U NA 0.094 U 0.019
0.057 J NA 0.13 J NA NA 0.094 U NA 0.094 U NA

0.32 J NA 0.48 UJ 1 UJ 1 UJ 0.47 U NA 0.47 UJ 0.055
0.057 J NA 0.13 J 0.1 U 0.1 U 0.094 U NA 0.094 U 0.019
0.094 U NA 0.2 0.1 U 0.1 U 0.094 UJ NA 0.094 U 0.016
0.316 J NA 0.637 J NA NA 0.105 UJ NA 0.34 J NA
0.043 J NA 0.542 J NA NA 0.105 UJ NA 0.058 J NA

0.1 J NA 1.05 J NA NA 0.0978 UJ NA 0.058 J NA

7.1 U NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.65
7.1 U NA 7.1 U 10 UJ 10 UJ 7.1 UJ NA 7.1 U 0.78
18 UJ NA 18 U 20 UJ 20 U 18 UJ NA 18 U 0.26

7.1 UJ NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.53
7.1 UJ NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.57
7.1 UJ NA 7.1 UJ 10 UJ 10 U 7.1 UJ NA 7.1 UJ 1.8
18 UJ NA 18 U 20 UJ 20 U 18 UJ NA 18 U 3.5

7.1 U NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.41
7.1 U NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.52
7.1 U NA 7.1 UJ 10 UJ 10 U 7.1 UJ NA 7.1 UJ 0.81
7.1 UR NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.61
7.1 UJ NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.96
18 U NA 18 U 20 UJ 20 U 18 UJ NA 18 U 0.71

7.1 UR NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 0.6
18 UJ NA 18 UJ 10 UJ 10 U 18 UJ NA 18 U 1.7
18 U NA 18 U 20 UJ 20 U 18 UJ NA 18 U 0.97

7.1 UJ NA 5 J 10 UJ 10 U 7.1 UJ NA 7.1 UJ 0.51
20 U NA 2.9 J 10 UJ 10 U 13 U NA 1.9 J 2.2

7.1 U NA 7.1 UJ 10 UJ 10 U 7.1 UJ NA 7.1 U 0.32
7.1 U NA 7.1 U 10 UJ 10 U 7.1 UJ NA 7.1 U 2.3

2.7 U NA 2.5 U 5 UJ 5 U 2.5 U NA 3.5 J 2.2
0.75 U NA 0.81 J NA NA 0.75 U NA 0.38 J NA
0.64 U NA 0.5 U 1 U 1 U 0.5 U NA 0.5 U 0.34

0.5 U NA 0.81 J 1 U 1 U 0.5 U NA 0.38 J 0.32
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
VANADIUM
ZINC 120
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
BORON
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (CFU/100)
TOTAL COLIFORM
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
DELTA-BHC
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-CHLORDANE 0.0043
METHOXYCHLOR 0.03
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
1,4-DIOXANE
ATRAZINE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE

J 15.3 U 26.2 66.5 NA 40 U 80.6 78.6 63.7
U 1 U 0.49 U 0.37 U NA 0.5 U 0.5 U 0.44 U 0.39 U
J 7.7 U 1.4 U 1.8 J NA 4 U 3.8 J 0.69 U 1.6 U

62.3 12.3 11 NA 4.6 90.8 8.3 U 5.8 J
U 0.36 U 0.072 U 0.072 U NA 0.2 U 0.2 UJ 0.14 U 0.072 U

NA NA NA NA 7.4 J NA NA NA
J 0.42 U 0.59 U 1.2 NA 0.2 U 0.2 U 0.18 U 0.41 J

169000 16900 14900 NA 8820 180000 16200 15800
J 0.8 U 0.49 U 0.52 J NA 4 U 4 U 0.41 U 0.57 J
J 2.8 U 0.25 U 0.46 J NA 0.05 J 2.2 0.2 U 0.28 U

1.9 U 8.2 16.1 NA 2.4 J 2.5 J 6.9 7.7
U 1570 14.9 U 267 NA 57.1 J 243 21.6 U 106 J
J 0.34 U 0.41 U 2 NA 0.14 J 0.6 J 0.26 U 0.54 U

36200 2850 2460 NA 1700 45800 3420 3030
825 24.4 29.9 NA 5.9 1350 19.5 18.2

U 0.083 U 0.028 U 0.028 U NA 0.1 U 0.1 UJ 0.028 U 0.028 U
2.8 U 5 23.9 J NA 1.2 J 4.2 2.9 2.1 J

21600 5180 3100 NA 3070 21100 J 4540 3360
J 2.4 U 0.15 U 0.15 U NA 0.42 J 3 U 0.15 U 0.34 U
U 0.11 U 0.022 U 0.022 U NA 0.4 U 0.4 U 0.022 U 0.023 U

301000 16000 16100 NA 22000 558000 19200 22000
U 3.1 U 0.61 U 0.61 U NA 4 U 0.75 J 0.77 U 0.61 U
U 29 25.6 11.4 NA 18.9 18.2 25.8 10.6

17700 824 142 399 NA 120 404 205
U 1.1 U 0.52 U 0.41 U 0.5 U NA 0.5 U 0.46 U 0.39 U

22.2 2 U 2 J 4 U NA 4.6 J 1.1 U 1.7 J
180 16.4 10.8 8 NA 86.9 9.1 U 7.7 J

U 0.81 U 0.1 U 0.072 U 0.04 J NA 0.2 UJ 0.17 U 0.072 U
NA NA NA 7.6 J NA NA NA NA

J 0.32 U 0.61 U 0.61 J 0.2 U NA 0.2 U 0.38 U 3.5
190000 16200 14400 10000 NA 172000 16400 15800

J 20.5 1.6 U 0.69 U 4 U NA 4 U 0.84 U 0.71 U
J 13.6 1.5 0.23 U 0.37 J NA 2.4 0.44 U 0.36 U

48.6 10.4 19.2 5 NA 3 7.9 6.8
35700 1660 428 415 NA 750 611 521

48.3 3.4 2.1 1 NA 0.62 J 3.9 10
45000 3010 2400 1940 NA 42600 3550 3070

1060 106 24.4 16 NA 1460 35.4 40.7
U 0.42 0.028 U 0.028 U 0.01 J NA 0.01 J 0.028 U 0.028 U

22.4 2.3 1.2 U 1.2 J NA 3.5 1.4 1.3 U
22200 4970 2980 3330 NA 19400 4660 3310

J 2.6 U 0.15 U 0.2 U 3 U NA 3 U 0.15 U 0.18 U
U 0.12 U 0.022 U 0.022 U 0.4 U NA 0.4 U 0.022 U 0.044 U

321000 15300 16200 26100 NA 532000 19100 22500
J 0.24 U 0.048 U 0.048 U 0.4 U NA 0.4 UJ 0.048 U 0.048 U
J 29.9 1.4 U 0.68 J 4 U NA 1 J 1 U 0.61 U

91.4 26.2 9.7 17.4 NA 15.8 27.7 6.4

NA NA NA NA NA NA NA NA

U 170 20 U 39 20 NA 130 27 48
U 72 23 43 4.7 J NA 52 20 44

490 U 28.9 22.6 47 NA 740 33.1 27.1
0.13 U 0.21 0.1 U NA NA NA 0.16 0.1 U

NA NA NA 0.025 U NA 0.025 U NA NA
J 280 U 30.4 14.5 11 NA 260 26.1 15.7

1400 120 150 120 J NA 1700 140 160

U 0.1 U 0.1 U 0.1 U 0.0095 UJ NA 0.0095 UJ 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.0095 UJ NA 0.0095 UJ 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.0095 UJ NA 0.0095 UJ 0.1 U 0.1 U
UJ 0.05 U 0.05 U 0.05 U 0.0048 UJ NA 0.0048 UJ 0.05 U 0.05 U
U 0.1 U 0.1 U 0.1 U 0.0095 UJ NA 0.0095 UJ 0.1 U 0.1 U
UJ 0.1 U 0.1 U 0.1 U 0.0095 UJ NA 0.0095 UJ 0.1 U 0.1 U
UJ 0.1 U 0.1 U 0.1 U 0.0095 UJ NA 0.0095 UJ 0.1 U 0.1 U
U 0.05 U 0.05 U 0.05 U 0.0048 UJ NA 0.01 J 0.05 U 0.05 U
U 0.5 U 0.5 U 0.5 U 0.048 UJ NA 0.048 UJ 0.5 U 0.5 U

NA NA NA 0.0095 UJ NA NA NA NA

U 0.1 UJ 0.1 U 0.1 U 0.097 J NA 0.41 J 0.1 U 0.1 U
U 0.5 UJ 0.5 U 0.5 U 0.096 U NA 0.094 U 0.5 U 0.5 U
U 0.1 U 0.1 U 0.1 U 0.096 U NA 0.072 J 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.096 U NA 0.077 J 0.1 U 0.1 U

SW SW SWSW SW SW SW SWW
20120314 20130318 2013061220121203 20130318 20130612 20111213 201112130911

WGL-SW-SW08-1211 WGL-SW-SW08-1211-F WGL-SW-SW08-0312 WGL-SW-SW08-0313 WGL-SW-SW08-0613SW07-0912 WGL-SW-SW07-1212 WGL-SW-SW07-0313 WGL-SW-SW07-0613
WGL-SW-08SW-07
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WGL - SUMMARY OF SURFACE WATER ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS
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LOCATION
SAMPLE ID NWRQC
SAMPLE DATE
MATRIX
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
FLUORANTHENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PENTACHLOROPHENOL 15
PHENANTHRENE
PYRENE
TOTAL CARCINOGENIC PAHS-HALFND
TOTAL CARCINOGENIC PAHS-POS
TOTAL PAHS
SEMIVOLATILES (UG/L)
1,1-BIPHENYL
2,2'-OXYBIS(1-CHLOROPROPANE)
2,4,5-TRICHLOROPHENOL
2,4,6-TRICHLOROPHENOL
2,4-DICHLOROPHENOL
2,4-DIMETHYLPHENOL
2,4-DINITROPHENOL
2,4-DINITROTOLUENE
2,6-DINITROTOLUENE
2-CHLORONAPHTHALENE
2-CHLOROPHENOL
2-METHYLPHENOL
2-NITROANILINE
2-NITROPHENOL
3,3'-DICHLOROBENZIDINE
3-NITROANILINE
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
BUTYL BENZYL PHTHALATE
DI-N-BUTYL PHTHALATE
VOLATILES (UG/L)
ACETONE
BTEX
CARBON DISULFIDE
TOLUENE

Acronyms:
ID - Identification
mg/L - milligrams per liter
NRWQC - National Recommended Water Quality Criteria
ug/L - micrograms per liter
ND - non-detect
NA - not analyzed
Validation Qualifiers:
U - Not detected down to the reporting limit (RL). 
J - Estimated concentration
UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceeds NRWQC, light shading - detected

SW SW SWSW SW SW SW SWW
20120314 20130318 2013061220121203 20130318 20130612 20111213 201112130911

WGL-SW-SW08-1211 WGL-SW-SW08-1211-F WGL-SW-SW08-0312 WGL-SW-SW08-0313 WGL-SW-SW08-0613SW07-0912 WGL-SW-SW07-1212 WGL-SW-SW07-0313 WGL-SW-SW07-0613
WGL-SW-08SW-07

U 0.1 U 0.1 U 0.1 U 0.096 U NA 0.11 J 0.13 0.1 U
U 0.1 U 0.1 U 0.1 U 0.096 U NA 0.094 UJ 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.096 U NA 0.094 UJ 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.096 U NA 0.094 UJ 0.11 0.1 U
U 0.1 U 0.1 U 0.1 U 0.072 U NA 0.094 UJ 0.1 U 0.1 U
U 0.1 U 0.1 U 0.1 U 0.096 UJ NA 0.094 UJ 0.27 0.1 U

NA NA NA 0.0936 UJ NA 0.563 J NA NA
R 0.1 U 0.1 U 0.1 U 0.096 U NA 0.23 J 0.1 U 0.1 U

NA NA NA 0.096 U NA 0.094 UJ NA NA
U 1 UJ 1 UJ 1 UJ 0.48 U NA 0.47 UJ 1 UJ 1 UJ
R 0.1 U 0.1 U 0.1 U 0.096 U NA 0.094 U 0.17 0.1 U
U 0.1 U 0.1 U 0.1 U 0.096 U NA 0.074 J 0.22 0.1 U

NA NA NA 0.0926 U NA 0.63 J NA NA
NA NA NA 0.0926 U NA 0.489 J NA NA
NA NA NA 0.0946 UJ NA 0.563 J NA NA

U 10 UJ 10 U 10 U 7.1 UJ NA 7.1 U 10 U 10 U
U 10 U 10 U 10 UJ 7.1 UJ NA 7.1 U 10 U 10 U
UJ 20 U 20 U 20 U 18 UJ NA 18 UJ 20 U 20 U
R 10 U 10 U 10 U 7.1 UJ NA 7.1 UJ 10 U 10 U
R 10 U 10 U 10 U 7.1 UJ NA 7.1 UJ 10 U 10 U
R 10 UJ 10 UJ 10 U 7.1 UJ NA 7.1 UJ 10 UJ 10 U
UJ 20 UJ 20 UJ 20 U 18 UJ NA 18 UR 20 UJ 20 U
UJ 10 U 10 U 10 U 7.1 UJ NA 7.1 U 10 U 10 U
UJ 10 U 10 U 10 U 7.1 UJ NA 7.1 U 10 U 10 U
R 10 UJ 10 U 10 U 7.1 UJ NA 7.1 UJ 10 U 10 U
R 10 U 10 U 10 U 7.1 UJ NA 7.1 UJ 10 U 10 U
R 10 U 10 U 10 U 7.1 UJ NA 7.1 UJ 10 U 10 U
UJ 20 U 20 UJ 20 U 18 UJ NA 18 U 20 UJ 20 U
R 10 U 10 U 10 U 7.1 UJ NA 7.1 UJ 10 U 10 U
R 10 U 10 UJ 10 U 18 UJ NA 18 UR 10 UJ 10 U
UJ 20 U 20 U 20 U 18 UJ NA 18 U 20 U 20 U
U 10 UJ 10 UJ 10 U 7.1 UJ NA 7.1 UJ 10 UJ 10 U
J 10 UJ 10 UJ 10 U 15 U NA 2.6 J 10 UJ 10 U
UJ 10 U 10 U 10 U 7.1 UJ NA 7.1 U 10 U 10 U
J 1.6 J 10 U 10 U 7.1 UJ NA 7.1 U 10 U 10 U

U 5 U 5 UJ 5 U 2.5 U NA 2.2 J 5 UJ 5 U
NA NA NA 0.75 U NA 0.75 UJ NA NA

U 1 U 1 U 1 U 0.5 U NA 0.5 U 1 U 1 U
U 1 U 1 U 1 U 0.5 U NA 0.5 U 1 U 1 U



TABLE F-2
WGL - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 1 OF 27

LOCATION

SAMPLE ID RDWP

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM 8767.37 5450 5720 J 12800 NA 9270 14000 NA 22400 NA

ANTIMONY 0.66 0.052 UJ 0.73 J NA 0.21 U 0.45 U NA 0.52 U NA

ARSENIC 9.8 3 0.42 U 17.1 NA 4.3 3.7 NA 12.2 NA

BARIUM 202.48 80.7 0.1 U 133 NA 32.4 35 NA 72.8 J NA

BERYLLIUM 3.2 14.4 0.021 U 6.8 NA 1.8 2.2 NA 5 NA

CADMIUM 1.95 5 0.021 UJ 1.2 NA 0.2 0.042 U NA 0.22 U NA

CALCIUM 13900 2560 1140 3520 NA 506 697 NA 1720 NA

CHROMIUM 43.4 11 0.42 UJ 14.6 NA 8.7 12.4 NA 20.5 NA

COBALT 25.7 22.9 0.032 U 8.1 NA 2.3 4.4 NA 6.4 NA

COPPER 53.3 198 0.21 U 188 NA 77.2 56.1 NA 156 NA

IRON 2400 2150 7440 10700 NA 6350 9470 NA 14500 NA

LEAD 200.86 78.9 0.052 U 104 NA 16.9 18.7 J NA 56.8 NA

MAGNESIUM 1683.03 727 1620 J 1250 NA 1140 1940 NA 2940 J NA

MANGANESE 3690 59.7 93.8 158 NA 62.7 107 NA 161 NA

MERCURY 0.28 0.34 0.03 J 0.6 NA 0.13 0.12 NA 0.39 NA

NICKEL 22.7 41.7 0.13 U 20.1 NA 6.8 10 NA 18.7 NA

POTASSIUM 603.24 169 J 215 333 NA 180 250 NA 435 NA

SELENIUM 1 5 0.32 U 1.6 J NA 0.35 U 1.5 NA 1.9 J NA

SILVER 0.5 1 0.042 U 0.1 U NA 0.035 U 0.035 U NA 0.75 U NA

SODIUM 2180 350 89.8 J 461 NA 107 97.3 U NA 144 NA

THALLIUM 0.1 J 0.042 U 1.1 J NA 0.64 0.2 U NA 0.3 U NA

VANADIUM 38.18 27.7 0.42 U 28.2 NA 13.2 20.6 NA 35.7 NA

ZINC 549 1210 0.84 U 62.4 NA 31.3 53.5 NA 74.2 NA

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE NA NA NA NA NA 44 NA 77 NA

TOTAL SOLIDS 24 77 NA NA NA NA NA NA NA

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 730 22 J 7.4 220 NA 23 18 J NA 6.3 J NA

4,4'-DDE 234.28 3.8 J 1.1 J 64 NA 7 4.7 J NA 5.9 J NA

4,4'-DDT 290 5.7 J 1.5 J 140 NA 4.4 4.1 J NA 3.8 J NA

ALDRIN 3 UJ 0.98 UJ 1.3 U NA 0.055 UJ 1.7 UJ NA 1.8 UJ NA

ALPHA-CHLORDANE 12 1.1 J 0.98 U 1 U NA 0.043 UJ 1.7 UJ NA 1.8 UJ NA

AROCLOR-1248 30 UJ 9.8 U 4.5 U NA 1.9 U 33 U NA 35 U NA

AROCLOR-1254 30 UJ 9.8 U 5.3 U NA 2.2 U 33 U NA 35 U NA

BETA-BHC 3 UJ 0.98 U 0.75 U NA 0.031 UJ 1.7 UJ NA 3.9 J NA

DELTA-BHC 3 UJ 0.98 UJ 1.4 U NA 0.06 U 1.7 UJ NA 1.8 UJ NA

DIELDRIN 17 14 J 3.8 J 200 NA 16 8.7 J NA 11 J NA

ENDOSULFAN II 5.8 UJ 1.9 U 1.8 U NA 0.075 UJ 3.3 UJ NA 3.5 UJ NA

ENDOSULFAN SULFATE 5.8 UJ 1.9 U 1.6 U NA 0.065 U 3.3 UJ NA 3.5 UJ NA

ENDRIN 5.8 UJ 1.9 U 1.7 U NA 0.07 U 3.3 UJ NA 3.5 UJ NA

ENDRIN ALDEHYDE 5.8 UJ 1.9 U 2.7 U NA 0.11 U 3.3 UJ NA 3.5 UJ NA

ENDRIN KETONE 5.8 UJ 1.9 U 1.4 U NA 0.06 U 3.3 UJ NA 3.5 UJ NA

GAMMA-BHC (LINDANE) 2.37 3 UJ 0.98 UJ 0.66 U NA 0.027 U 1.7 UJ NA 1.8 UJ NA

GAMMA-CHLORDANE 14 2.6 J 1.5 J 2.5 U NA 0.91 1.7 UJ NA 1.8 UJ NA

HEPTACHLOR 3 UJ 0.98 UJ 0.86 U NA 0.036 U 1.7 UJ NA 1.8 UJ NA

HEPTACHLOR EPOXIDE 3 UJ 0.98 U 1.9 U NA 0.08 U 1.7 UJ NA 1.8 UJ NA

METHOXYCHLOR 30 UJ 3.4 J 11 U NA 0.44 U 17 UJ NA 18 UJ NA

TOTAL DDD/DDE/DDT 31.5 J NA NA NA NA NA NA NA NA

SD SD SD SDSD SD SD SD SD

20121203 20121203 20130318 2013031820111219 20120314 20120709 20120709 20120907

WGL-SD-SD01-1211 WGL-SD-SD01-0312 WGL-SD-SD01-0712 WGL-SD-SD01-0712-RE WGL-SD-SD01-0912 WGL-SD-SD01-1212 WGL-SD-SD01-1212-RE WGL-SD-SD01-0313 WGL-SD-SD01-0313-RE

WGL-SD-01
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LOCATION

SAMPLE ID RDWP

SAMPLE DATE

MATRIX SD SD SD SDSD SD SD SD SD

20121203 20121203 20130318 2013031820111219 20120314 20120709 20120709 20120907

WGL-SD-SD01-1211 WGL-SD-SD01-0312 WGL-SD-SD01-0712 WGL-SD-SD01-0712-RE WGL-SD-SD01-0912 WGL-SD-SD01-1212 WGL-SD-SD01-1212-RE WGL-SD-SD01-0313 WGL-SD-SD01-0313-RE

WGL-SD-01

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE 70 39 UJ 12 U NA NA 1 U 3.3 U NA 7 UJ NA

2-METHYLPHENOL NA NA NA NA 0.63 U 3.3 UJ NA 7 UJ NA

ACENAPHTHENE 83 39 UJ 12 U NA NA 0.9 U 3.3 U NA 7 UJ NA

ACENAPHTHYLENE 258 39 UJ 12 U NA NA 0.88 U 3.3 U NA 9.5 J NA

ANTHRACENE 435.6 39 UJ 2.6 J NA NA 13 4.7 NA 14 NA

BENZALDEHYDE 74 J 71 NA NA NA NA NA 96 J NA

BENZO(A)ANTHRACENE 1400 19 J 12 U NA NA 28 32 NA 100 NA

BENZO(A)PYRENE 3446.52 17 J 7 J NA NA 35 35 NA 98 NA

BENZO(B)FLUORANTHENE 2000 35 J 13 J NA NA 65 60 NA 180 J NA

BENZO(G,H,I)PERYLENE 374.77 39 UJ 3.9 J NA NA 30 32 J NA 87 NA

BENZO(K)FLUORANTHENE 1100 39 UJ 12 U NA NA 21 25 NA 53 J NA

CHRYSENE 1700 27 J 12 U NA NA 42 45 NA 120 J NA

DIBENZO(A,H)ANTHRACENE 190 39 UJ 8.2 J NA NA 7 6.4 NA 19 NA

FLUORANTHENE 3000 37 J 14 J NA NA 80 61 NA 180 J NA

FLUORENE 130 39 UJ 12 U NA NA 9.1 4.1 NA 7 U NA

HIGH MOLECULAR WEIGHT PAHS 213 J 74.1 J NA NA NA NA NA NA NA

INDENO(1,2,3-CD)PYRENE 490 24 J 11 J NA NA 27 30 NA 81 NA

LOW MOLECULAR WEIGHT PAHS 18 J 8.8 J NA NA NA NA NA NA NA

NAPHTHALENE 176 39 UJ 12 U NA NA 1 U 3.3 U NA 7 UJ NA

PHENANTHRENE 1400 18 J 6.2 J NA NA 37 25 NA 88 NA

PHENOL NA NA NA NA 11 3.9 NA 20 J NA

PYRENE 2300 54 J 17 J NA NA 67 52 NA 160 J NA

TOTAL CARCINOGENIC PAHS-HALFND 161 J 57.2 J NA NA NA NA NA NA NA

TOTAL CARCINOGENIC PAHS-POS 122 J 39.2 J NA NA NA NA NA NA NA

TOTAL PAHS 230 J 89 J NA NA NA NA NA NA NA

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL NA NA 1.5 U NA NA NA NA NA NA

ACENAPHTHENE NA NA 8 NA NA NA NA NA NA

ACENAPHTHYLENE NA NA 30 NA NA NA NA NA NA

ANTHRACENE NA NA 34 NA NA NA NA NA NA

BENZALDEHYDE NA NA NA NA NA NA NA NA NA

BENZO(A)ANTHRACENE NA NA 140 NA NA NA NA NA NA

BENZO(A)PYRENE NA NA 170 NA NA NA NA NA NA

BENZO(B)FLUORANTHENE 2000 NA NA 330 NA NA NA NA NA NA

BENZO(G,H,I)PERYLENE NA NA 160 NA NA NA NA NA NA

BENZO(K)FLUORANTHENE NA NA 120 NA NA NA NA NA NA

BIS(2-ETHYLHEXYL)PHTHALATE NA NA NA NA NA NA NA NA NA

BUTYL BENZYL PHTHALATE NA NA NA NA NA NA NA NA NA

CHRYSENE 1700 NA NA 240 NA NA NA NA NA NA

DIBENZO(A,H)ANTHRACENE NA NA 35 NA NA NA NA NA NA

DI-N-BUTYL PHTHALATE NA NA NA NA NA NA NA NA NA

FLUORANTHENE 3000 NA NA 430 NA NA NA NA NA NA

FLUORENE NA NA 9.2 NA NA NA NA NA NA

INDENO(1,2,3-CD)PYRENE NA NA 140 NA NA NA NA NA NA

PHENANTHRENE NA NA 140 NA NA NA NA NA NA

PHENOL NA NA 66 NA NA NA NA NA NA

PYRENE 2300 NA NA 370 NA NA NA NA NA NA

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE 5.5 UJ 3 U 1.7 R 2.5 U 1 U NA 4.3 U NA 6.5 UJ

1,1,2-TRICHLOROETHANE 5.5 UJ 3 UJ 1.5 R 2.3 U 0.91 U NA 4.3 U NA 6.5 UJ

1,1,2-TRICHLOROTRIFLUOROETHANE NA NA 9.6 U 14 U 5.7 U NA 4.3 U NA 6.5 UJ

1,1-DICHLOROETHANE 5.5 UJ 3 U 2.1 R 3.2 U 1.3 U NA 4.3 U NA 6.5 UJ
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LOCATION

SAMPLE ID RDWP

SAMPLE DATE

MATRIX SD SD SD SDSD SD SD SD SD

20121203 20121203 20130318 2013031820111219 20120314 20120709 20120709 20120907

WGL-SD-SD01-1211 WGL-SD-SD01-0312 WGL-SD-SD01-0712 WGL-SD-SD01-0712-RE WGL-SD-SD01-0912 WGL-SD-SD01-1212 WGL-SD-SD01-1212-RE WGL-SD-SD01-0313 WGL-SD-SD01-0313-RE

WGL-SD-01

1,1-DICHLOROETHENE 5.5 UJ 3 U 3 R 4.5 U 1.8 U NA 4.3 U NA 6.5 UJ

1,2-DIBROMO-3-CHLOROPROPANE NA NA 4.1 R 6.2 U 2.5 U NA 4.3 U NA 6.5 UJ

1,2-DIBROMOETHANE NA NA 2.4 R 3.5 U 1.4 U NA 4.3 U NA 6.5 UJ

1,2-DICHLOROETHANE 5.5 UJ 3 UJ 1.7 R 2.6 U 1 U NA 4.3 U NA 6.5 UJ

1,2-DICHLOROPROPANE 5.5 UJ 3 UJ 2.2 R 3.3 U 1.3 U NA 4.3 U NA 6.5 UJ

1,3-DICHLOROBENZENE 5.5 UJ 3 UJ 2.2 R 3.3 U 1.3 U NA 4.3 U NA 6.5 UJ

2-BUTANONE 330 28 UJ 15 U 6.4 R 9.6 U 3.8 U NA 4.3 U NA 6.5 UJ

4-METHYL-2-PENTANONE 28 UJ 15 UJ 2.3 R 3.5 U 1.4 U NA 4.3 U NA 6.5 UJ

ACETONE 416.84 28 U 33 U 5.1 R 7.6 U 12 NA 4.3 U NA 7.1 J

BENZENE 5.5 UJ 3 U 1.9 R 2.9 U 1.2 U NA 4.3 U NA 6.5 UJ

BROMODICHLOROMETHANE 5.5 UJ 3 UJ 3.1 R 4.6 U 1.8 U NA 4.3 U NA 6.5 UJ

BROMOMETHANE 11 UJ 6 U 3.5 R 5.3 U 2.1 U NA 4.3 U NA 6.5 UJ

BTEX 8.12 UJ 4.5 UJ NA NA NA NA NA NA NA

CARBON DISULFIDE 5.5 UJ 3 U 0.96 R 1.4 U 0.57 U NA 4.3 U NA 6.5 UJ

CARBON TETRACHLORIDE 5.5 UJ 3 U 1.1 R 1.6 U 0.62 U NA 4.3 U NA 6.5 UJ

CHLORODIBROMOMETHANE 5.5 UJ 3 UJ 2.1 R 3.1 U 1.2 U NA 4.3 U NA 6.5 UJ

CHLOROETHANE 11 UJ 6 U 3.2 R 4.8 U 1.9 U NA 4.3 U NA 6.5 UJ

CHLOROFORM 5.5 UJ 3 U 2 R 3.1 U 1.2 U NA 4.3 U NA 6.5 UJ

CHLOROMETHANE 11 UJ 6 U 2.5 R 3.8 U 1.5 U NA 4.3 U NA 6.5 UJ

CIS-1,2-DICHLOROETHENE 5.5 UJ 3 U 2.4 R 3.6 U 1.4 U NA 4.3 U NA 6.5 UJ

CIS-1,3-DICHLOROPROPENE 5.5 UJ 3 UJ 2.1 R 3.2 U 1.3 U NA 4.3 U NA 6.5 UJ

CYCLOHEXANE 5.5 UJ 3 U 5.4 U 8.1 U 3.2 U NA 4.3 U NA 6.5 UJ

ETHYLBENZENE 5.5 UJ 3 UJ 1.6 R 2.4 U 0.95 U NA 4.3 U NA 6.5 UJ

METHYL ACETATE 6.6 UJ 3.6 U 4.5 U 6.7 U 2.6 U NA 4.3 U NA 6.5 UJ

METHYL CYCLOHEXANE 5.5 UJ 3 U 5.7 U 8.6 U 3.4 U NA 4.3 U NA 6.5 UJ

METHYL TERT-BUTYL ETHER 5.5 UJ 3 U 1.9 R 2.9 U 1.2 U NA 4.3 U NA 6.5 UJ

METHYLENE CHLORIDE 28 UJ 15 U 4.1 R 6.2 U 2.8 J NA 4.3 U NA 3.9 U

STYRENE 5.5 UJ 3 UJ 1.7 R 2.5 U 0.98 U NA 4.3 U NA 6.5 UJ

TETRACHLOROETHENE 5.5 UJ 3 UJ 2 R 3 U 1.2 U NA 4.3 U NA 6.5 UJ

TOLUENE 5.5 UJ 3 UJ 1.5 R 2.2 U 0.89 U NA 4.3 U NA 6.5 UJ

TOTAL CHLORINATED ETHENES 6.88 UJ 3.75 UJ NA NA NA NA NA NA NA

TOTAL CHLORINATED VOCS 7.58 UJ 4.12 UJ NA NA NA NA NA NA NA

TRANS-1,2-DICHLOROETHENE 5.5 UJ 3 U 1.7 R 2.5 U 1 U NA 4.3 U NA 6.5 UJ

TRANS-1,3-DICHLOROPROPENE 5.5 UJ 3 UJ 2.2 R 3.3 U 1.3 U NA 4.3 U NA 6.5 UJ

TRICHLOROETHENE 5.5 UJ 3 UJ 2 R 3 U 1.2 U NA 4.3 U NA 6.5 UJ

TRICHLOROFLUOROMETHANE 11 UJ 6 U 1.3 R 2 U 0.79 U NA 4.3 U NA 6.5 UJ

VINYL CHLORIDE 11 UJ 6 U 2 R 3 U 1.2 U NA 4.3 U NA 6.5 UJ

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

3410 8700 6740 8330 J 5550 3960 6960 NA 8020

0.29 U 0.47 U 0.08 0.21 J 0.47 J 0.2 U 0.45 U NA 0.35 U

3.6 3.5 1 1.8 4.1 3.6 2.9 NA 2.7

24.7 26.2 26.9 34.5 31.8 38.1 35.1 NA 33 J

1.4 1.3 2 3.2 2.2 1.7 0.78 NA 0.92

0.11 J 0.018 U 0.47 0.34 J 0.24 0.46 0.068 U NA 0.18

581 742 1120 1880 3170 3630 2330 NA 2940

3.9 9.3 10.5 13.5 8.1 5.9 8.5 NA 8.6

1.7 J 3.3 U 3 4.8 5.9 3.7 6.6 NA 5.4

58 35.7 39.1 67.7 30.6 33.5 18.5 U NA 21.6

2010 8490 9300 11800 10100 6920 10600 NA 12900

21.3 13.1 9.4 19.7 18.8 21.3 20.5 J NA 18.2

341 1840 1620 2070 J 1980 1380 2480 NA 3190 J

27.6 97.9 118 131 220 136 242 NA 189

0.66 0.11 U 0.04 0.14 0.1 0.12 0.13 NA 0.1

4.8 7.4 7.2 11.7 10.3 9.3 9 NA 9.9

86.4 243 U 207 275 188 190 323 NA 269

0.72 J 0.78 U 0.98 2 0.4 U 0.34 U 0.79 NA 0.79 J

0.98 J 0.078 U 0.13 1.1 0.074 J 0.25 J 0.04 U NA 0.54 U

114 81.6 U 92.1 202 129 161 94.4 U NA 149

0.17 U 0.27 U 0.03 J 0.05 J 0.51 J 0.37 J 0.18 U NA 0.12 U

4.9 14.9 18.5 28.4 20.5 18 24 NA 28

13.3 31.4 36.9 37.2 34.4 34.6 41.6 NA 40.9

63 41 NA NA NA NA 36 NA 50

NA NA 70 48 NA NA NA NA NA

7.3 26 21 J 110 J 22 8.8 12 J NA 5.7 J

4.9 17 UJ 3.2 J 10 8.9 2.9 7.2 J NA 3.4 J

23 64 J 5.4 32 J 12 6.5 8.7 J NA 3.6 J

1.1 U 8.6 U 1.2 U 1.5 UJ 0.054 U 0.055 UJ 1.7 UJ NA 0.85 UJ

1.1 U 8.6 U 0.9 J 1.3 J 1.5 0.043 UJ 1.7 UJ NA 0.85 UJ

22 U 16 UJ 12 U 15 U 1.9 U 1.9 U 33 U NA 16 U

22 U 16 UJ 12 U 15 U 2.2 U 2.2 U 33 U NA 16 U

1.1 U 8.6 U 1.2 U 1.5 U 0.031 U 0.031 UJ 1.7 UJ NA 1.4 J

1.1 U 8.6 U 1.2 U 1.5 UJ 1.8 0.06 U 1.7 UJ NA 0.85 J

11 17 14 29 J 13 4.1 7.9 J NA 5.7 J

2.2 U 17 U 2.3 U 3 U 0.074 U 0.075 UJ 3.3 UJ NA 1.6 UJ

2.2 U 17 U 2.3 U 3 U 2.9 0.065 U 3.3 UJ NA 1.6 UJ

2.2 U 17 U 2.3 U 3 U 0.069 U 0.07 U 3.3 UJ NA 1.6 UJ

2.7 J 17 U 2.3 U 3 U 0.11 U 0.11 U 3.3 UJ NA 1.6 UJ

2.2 U 17 U 2.3 UJ 3 U 0.059 U 0.06 U 3.3 UJ NA 1.6 UJ

1.1 U 8.6 U 1.2 U 1.5 UJ 0.027 U 0.027 U 1.7 UJ NA 1 J

1.1 U 8.6 U 1.4 J 3.5 J 0.1 U 0.1 U 1.7 UJ NA 0.85 UJ

1.1 U 8.6 U 1.2 U 1.5 UJ 0.035 U 0.036 U 1.7 UJ NA 0.85 UJ

1.1 U 8.6 U 0.7 J 1.7 J 0.079 U 0.08 U 1.7 UJ NA 0.85 UJ

11 U 86 U 12 U 15 U 0.43 U 0.44 U 17 UJ NA 8.5 UJ

NA NA 29.6 J NA NA NA NA NA NA

SD SD SDSD SD SD SD SDSD

20121203 20121203 2013031820130924 20111219 20120313 20120710 2012090720130612

WGL-SD-SD02-0712 WGL-SD-SD02-0912 WGL-SD-SD02-1212 WGL-SD-SD02-1212-RE WGL-SD-SD02-0313WGL-SD-SD01-0613 WGL-SD-SD01-0913 WGL-SD-SD02-1211 WGL-SD-SD02-0312

WGL-SD-02
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD SD SD SDSD

20121203 20121203 2013031820130924 20111219 20120313 20120710 2012090720130612

WGL-SD-SD02-0712 WGL-SD-SD02-0912 WGL-SD-SD02-1212 WGL-SD-SD02-1212-RE WGL-SD-SD02-0313WGL-SD-SD01-0613 WGL-SD-SD01-0913 WGL-SD-SD02-1211 WGL-SD-SD02-0312

WGL-SD-02

4.5 U NA 6.2 J 18 U NA 1 U 3.3 U NA 3.3 UJ

4.5 U NA NA NA NA 16 3.9 J NA 3.3 UJ

4.5 U NA 45 18 U NA 0.9 U 3.3 U NA 3.3 UJ

4.5 U NA 13 U 18 U NA 6.4 4.3 NA 3.3 UJ

8.1 NA 87 2.9 J NA 10 7.8 NA 4.7

35 NA 15 J 27 J NA NA NA NA 21 J

45 NA 160 32 J NA 32 47 NA 27

53 NA 98 32 J NA 46 59 NA 33

87 NA 170 60 NA 98 110 NA 62 J

45 NA 44 16 J NA 42 59 J NA 28

32 NA 66 13 J NA 26 39 NA 21 J

59 NA 160 41 NA 61 78 NA 41 J

9.7 NA 16 J 14 J NA 9.8 12 NA 6.3

96 NA 420 57 NA 100 120 NA 69 J

4.7 NA 59 18 U NA 9.5 7.1 NA 3.3 U

NA NA 1530 J 353 J NA NA NA NA NA

52 NA 78 42 NA 38 55 NA 26

NA NA 618 J 25.9 J NA NA NA NA NA

4.5 U NA 11 J 18 U NA 1 U 3.3 U NA 3.3 UJ

7.5 NA 410 23 J NA 31 51 NA 35

7.8 NA NA NA NA 18 4.9 NA 6.4 J

90 NA 320 46 NA 79 96 NA 56 J

NA NA 748 J 234 J NA NA NA NA NA

NA NA 748 J 234 J NA NA NA NA NA

NA NA 2200 380 J NA NA NA NA NA

NA 330 U NA NA 4.9 NA NA NA NA

NA 330 U NA NA 0.88 U NA NA NA NA

NA 330 U NA NA 6.4 NA NA NA NA

NA 330 U NA NA 11 NA NA NA NA

NA 330 UJ NA NA NA NA NA NA NA

NA 330 U NA NA 56 NA NA NA NA

NA 330 U NA NA 66 NA NA NA NA

NA 330 U NA NA 140 NA NA NA NA

NA 330 U NA NA 60 NA NA NA NA

NA 330 U NA NA 37 NA NA NA NA

NA 110 J NA NA NA NA NA NA NA

NA 75 J NA NA NA NA NA NA NA

NA 330 U NA NA 95 NA NA NA NA

NA 330 U NA NA 12 NA NA NA NA

NA 230 J NA NA NA NA NA NA NA

NA 330 U NA NA 180 NA NA NA NA

NA 330 U NA NA 4.1 NA NA NA NA

NA 330 U NA NA 52 NA NA NA NA

NA 330 U NA NA 65 NA NA NA NA

NA 330 U NA NA 40 NA NA NA NA

NA 330 U NA NA 140 NA NA NA NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.63 U 0.98 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.57 U 0.89 U NA 4 U NA

5.7 U 2.3 UJ NA NA 3.6 U 5.5 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.8 U 1.2 U NA 4 U NA
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD SD SD SDSD

20121203 20121203 2013031820130924 20111219 20120313 20120710 2012090720130612

WGL-SD-SD02-0712 WGL-SD-SD02-0912 WGL-SD-SD02-1212 WGL-SD-SD02-1212-RE WGL-SD-SD02-0313WGL-SD-SD01-0613 WGL-SD-SD01-0913 WGL-SD-SD02-1211 WGL-SD-SD02-0312

WGL-SD-02

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 1.1 U 1.8 U NA 4 U NA

5.7 U 2.3 UJ NA NA 1.6 U 2.4 U NA 4 U NA

5.7 U 2.3 UJ NA NA 0.88 U 1.4 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.64 U 1 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.82 U 1.3 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.83 U 1.3 U NA 4 U NA

5.7 U 2.3 UJ 7.5 UJ 16 UJ 2.4 U 3.7 U NA 4 U NA

5.7 U 2.3 UJ 7.5 UJ 16 UJ 0.87 U 1.3 U NA 4 U NA

5.3 J 2.3 UJ 7.5 U 34 U 1.9 U 3 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.73 U 1.1 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 1.2 U 1.8 U NA 4 U NA

5.7 U 2.3 UJ 3 UJ 6.5 UJ 1.3 U 2 U NA 4 U NA

NA NA 2.25 UJ 4.85 UJ NA NA NA NA NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.36 U 0.55 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.39 U 0.61 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.78 U 1.2 U NA 4 U NA

5.7 U 2.3 UJ 3 UJ 6.5 UJ 1.2 U 1.8 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.76 U 1.2 U NA 4 U NA

5.7 U 2.3 UJ 3 UJ 6.5 UJ 0.95 U 1.5 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.89 U 1.4 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.8 U 1.2 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 2 U 3.1 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 U 0.6 U 0.92 U NA 4 U NA

5.7 U 2.3 UJ 1.8 UJ 3.9 UJ 1.7 U 2.6 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 2.1 U 3.3 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.73 U 1.1 U NA 4 U NA

5.7 U 2.3 UJ 7.5 UJ 16 UJ 1.6 U 5.5 J NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.62 U 0.96 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.74 U 1.1 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.56 U 0.87 U NA 4 U NA

NA NA 1.88 UJ 4.02 UJ NA NA NA NA NA

NA NA 2.06 UJ 4.42 UJ NA NA NA NA NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.63 U 0.98 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.81 U 1.3 U NA 4 U NA

5.7 U 2.3 UJ 1.5 UJ 3.2 UJ 0.74 U 1.1 U NA 4 U NA

5.7 U 2.3 UJ 3 UJ 6.5 UJ 0.5 U 0.77 U NA 4 U NA

5.7 U 2.3 UJ 3 UJ 6.5 UJ 0.75 U 1.2 U NA 4 U NA
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

NA 4800 6540 10400 2090 J 7520 5090 4650 NA 4860

NA 0.19 U 0.51 U 0.06 J 0.09 J 1.6 J 0.28 U 0.47 U NA 0.58 U

NA 2.9 4.2 1.9 0.88 10.6 4.3 7.4 NA 7.7

NA 18.5 32.4 22.8 14.9 135 54 60.1 NA 48.3 J

NA 0.66 2.7 1.7 1.3 2.7 3.8 2.4 NA 0.93

NA 0.0074 U 0.64 0.13 1.3 J 1.1 1.1 0.56 NA 0.33

NA 1580 3370 977 723 8040 2880 2670 NA 2040

NA 5.4 9.7 12.8 4.4 14.5 7.8 8 NA 8.9

NA 3.9 6.8 J 4.3 2.8 9.6 5.7 12.4 NA 4.4

NA 11.4 62.1 27.1 83.2 66.5 126 43.7 NA 32.5

NA 7520 9230 10000 4420 27700 4490 6390 NA 24700

NA 11.1 18 11.5 8.8 72.8 59.3 43.8 J NA 70.6

NA 1860 2530 1740 603 J 1700 1300 1350 NA 1120 J

NA 138 213 108 36.9 364 67.6 80.7 NA 140

NA 0.067 0.086 U 0.05 0.06 0.35 0.59 0.27 NA 0.64

NA 5.6 14.6 8.8 5.5 13.6 17.7 21.4 NA 7.2

NA 189 273 U 254 136 457 199 200 NA 245

NA 0.66 J 0.86 U 1.1 0.87 1.1 U 0.66 J 0.91 U NA 1.5

NA 0.18 J 0.48 J 0.32 0.24 0.49 J 1.8 0.68 U NA 2.9

NA 57.3 118 U 140 142 883 246 264 U NA 197

NA 0.11 U 0.3 U 0.07 J 0.02 J 1.1 J 0.42 J 0.15 U NA 0.2 U

NA 13.4 20.5 22.5 8.9 53.5 25.3 29.5 NA 44

NA 25.5 47.7 36.1 65.7 93.3 79.2 87.1 NA 41.1

NA 34 40 NA NA NA NA 55 NA 64

NA NA NA 73 53 NA NA NA NA NA

NA 1.6 U 16 J 99 J 50 66 67 55 J NA NA

NA 1.2 J 9.8 J 17 6.6 25 23 J 28 J NA NA

NA 3 5.7 J 21 26 J 32 34 20 J NA NA

NA 0.84 U 0.85 UJ 0.7 J 1.4 UJ 0.56 U 0.82 UJ 1.9 UJ NA NA

NA 0.84 U 0.85 UJ 4.3 1.2 J 0.44 U 0.65 UJ 2.2 J NA NA

NA 16 U 16 UJ 11 UJ 14 UJ 4.8 U 1.9 U 36 U NA 23 UJ

NA 16 U 16 UJ 11 UJ 14 UJ 5.6 U 2.2 U 36 U NA 23 UJ

NA 0.84 U 0.85 UJ 1.1 U 1.4 U 0.32 U 0.47 UJ 1.9 UJ NA NA

NA 0.84 U 0.85 UJ 1.1 U 1.4 UJ 0.61 U 0.9 U 1.9 UJ NA NA

NA 1.6 J 6.3 J 60 21 J 61 110 48 J NA NA

NA 1.6 U 1.6 UJ 2.1 U 2.8 U 0.76 U 1.1 UJ 3.6 UJ NA NA

NA 1.6 U 1.6 UJ 2.1 U 2.8 U 0.66 U 0.97 U 3.6 UJ NA NA

NA 1.6 U 1.6 UJ 2.1 U 2.8 U 0.71 U 1 U 3.6 UJ NA NA

NA 1.5 J 3.4 J 2.1 U 2.8 U 1.2 U 1.7 U 3.6 UJ NA NA

NA 1.6 U 1.6 UJ 2.1 UJ 2.8 U 0.61 U 0.9 U 3.6 UJ NA NA

NA 0.84 U 0.85 UJ 1.1 U 1.4 UJ 0.28 U 0.41 U 1.9 UJ NA NA

NA 0.84 U 0.85 UJ 5.2 2.7 J 1.1 U 1.6 U 1.9 UJ NA NA

NA 0.84 U 0.85 UJ 1.1 U 1.4 UJ 0.36 U 0.54 U 1.9 UJ NA NA

NA 0.84 U 0.85 UJ 1.1 U 1.4 U 0.81 U 1.2 U 1.9 UJ NA NA

NA 8.4 U 8.5 UJ 11 U 2.3 J 4.5 U 6.6 U 19 UJ NA NA

NA NA NA 137 J NA NA NA NA NA NA

SD SD SDSD SD SD SD SDSD SD

20121203 20121203 2013031820130924 20111219 20120313 20120710 2012090720130318 20130612

WGL-SD-SD03-0712 WGL-SD-SD03-0912 WGL-SD-SD03-1212 WGL-SD-SD03-1212-RE WGL-SD-SD03-0313WGL-SD-SD03-1211 WGL-SD-SD03-0312

WGL-SD-03

WGL-SD-SD02-0313-RE WGL-SD-SD02-0613 WGL-SD-SD02-0913
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD SD SD SDSD SD

20121203 20121203 2013031820130924 20111219 20120313 20120710 2012090720130318 20130612

WGL-SD-SD03-0712 WGL-SD-SD03-0912 WGL-SD-SD03-1212 WGL-SD-SD03-1212-RE WGL-SD-SD03-0313WGL-SD-SD03-1211 WGL-SD-SD03-0312

WGL-SD-03

WGL-SD-SD02-0313-RE WGL-SD-SD02-0613 WGL-SD-SD02-0913

NA 3.3 U NA 13 U 16 U NA 1.2 U 3.6 U NA 4.5 UJ

NA 3.3 U NA NA NA NA 0.74 U 5.2 J NA 4.5 UJ

NA 3.3 U NA 6.2 J 16 U NA 1.1 U 5.7 NA 4.5 UJ

NA 3.3 U NA 13 U 16 U NA 1 U 14 NA 4.5 UJ

NA 4.8 NA 16 J 3.2 J NA 15 20 NA 16

NA 29 NA 21 J 22 J NA NA NA NA 56 J

NA 24 NA 80 31 J NA 43 100 NA 56

NA 30 NA 42 35 NA 54 110 NA 64

NA 47 NA 100 69 NA 120 230 NA 110 J

NA 27 NA 20 J 20 J NA 45 77 J NA 57

NA 18 NA 32 15 J NA 34 76 NA 38 J

NA 36 NA 96 48 NA 70 170 NA 86 J

NA 5.8 NA 8.2 J 8.9 J NA 11 19 NA 19

NA 62 NA 170 78 NA 120 210 NA 140 J

NA 3.9 NA 8.4 J 16 U NA 14 15 NA 4.5 U

NA NA NA 751 J 418 J NA NA NA NA NA

NA 30 NA 43 57 NA 43 82 NA 51

NA NA NA 124 J 28.2 J NA NA NA NA NA

NA 3.3 U NA 4.2 J 16 U NA 1.2 U 3.6 U NA 4.5 UJ

NA 4.4 NA 89 25 J NA 42 90 NA 73

NA 6.9 NA NA NA NA 18 9.3 NA 30 J

NA 49 NA 160 56 NA 100 190 NA 120 J

NA NA NA 401 J 264 J NA NA NA NA NA

NA NA NA 401 J 264 J NA NA NA NA NA

NA NA NA 880 450 J NA NA NA NA NA

NA NA 330 U NA NA 1.6 U NA NA NA NA

NA NA 330 U NA NA 2.3 U NA NA NA NA

NA NA 330 U NA NA 23 NA NA NA NA

NA NA 330 U NA NA 34 NA NA NA NA

NA NA 330 UJ NA NA NA NA NA NA NA

NA NA 330 U NA NA 160 NA NA NA NA

NA NA 330 U NA NA 200 NA NA NA NA

NA NA 330 U NA NA 400 NA NA NA NA

NA NA 330 U NA NA 190 NA NA NA NA

NA NA 330 U NA NA 130 NA NA NA NA

NA NA 69 J NA NA NA NA NA NA NA

NA NA 330 U NA NA NA NA NA NA NA

NA NA 330 U NA NA 290 NA NA NA NA

NA NA 330 U NA NA 41 NA NA NA NA

NA NA 210 J NA NA NA NA NA NA NA

NA NA 79 J NA NA 510 NA NA NA NA

NA NA 330 U NA NA 11 NA NA NA NA

NA NA 330 U NA NA 160 NA NA NA NA

NA NA 330 U NA NA 160 NA NA NA NA

NA NA 330 U NA NA 100 NA NA NA NA

NA NA 68 J NA NA 430 NA NA NA NA

3 3.5 U 4.2 UJ 2.4 U 3.2 U 160 R 1.4 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 160 R 1.3 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ NA NA 11 U 7.9 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 130 R 1.8 U NA 6.3 U 10 U



TABLE F-2
WGL - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 9 OF 27

LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD SD SD SDSD SD

20121203 20121203 2013031820130924 20111219 20120313 20120710 2012090720130318 20130612

WGL-SD-SD03-0712 WGL-SD-SD03-0912 WGL-SD-SD03-1212 WGL-SD-SD03-1212-RE WGL-SD-SD03-0313WGL-SD-SD03-1211 WGL-SD-SD03-0312

WGL-SD-03

WGL-SD-SD02-0313-RE WGL-SD-SD02-0613 WGL-SD-SD02-0913

3 3.5 U 4.2 UJ 2.4 U 3.2 U 170 R 2.5 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ NA NA 4.8 R 3.4 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ NA NA 160 R 1.9 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 170 R 1.4 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 UJ 3.2 U 170 R 1.8 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 UJ 3.2 U 2.6 R 1.8 U NA 6.3 U 10 U

3 UJ 3.5 U 4.2 UJ 12 U 16 U 340 R 5.2 U NA 6.3 U 31 J

3 3.5 U 4.2 UJ 12 U 16 U 140 R 1.9 U NA 6.3 U 10 U

6.2 J 27 J 5.7 J 22 U 18 U 610 R 4.2 U NA 59 120

3 3.5 U 4.2 UJ 2.4 U 3.2 U 140 R 1.6 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 120 R 2.5 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 4.8 UJ 6.5 U 530 R 2.9 U NA 6.3 U 10 U

NA NA NA 3.6 U 4.85 U NA NA NA NA NA

3 3.5 U 4.2 UJ 2.4 U 3.2 U 130 R 0.79 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 UJ 170 R 0.86 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 120 R 1.7 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 4.8 UJ 6.5 U 610 R 2.6 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 150 R 1.7 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 4.8 UJ 6.5 U 210 R 2.1 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 180 R 2 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 200 R 1.8 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 6.3 U 4.5 U NA 6.3 U 10 U

3 UJ 3.5 U 4.2 UJ 2.4 U 3.2 U 150 R 1.3 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.9 UJ 3.9 U 5.2 U 3.7 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 UJ 3.2 U 6.7 U 4.7 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 210 R 1.6 U NA 6.3 U 10 U

3 U 1.6 U 4.4 U 12 U 16 U 210 R 4.7 J NA 6.3 U 7.7 U

3 UJ 3.5 U 4.2 UJ 2.4 U 3.2 U 1.9 R 1.4 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 170 R 1.6 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 100 R 1.2 U NA 6.3 U 10 U

NA NA NA 3 U 4.02 U NA NA NA NA NA

NA NA NA 3.3 UJ 4.42 UJ NA NA NA NA NA

3 3.5 U 4.2 UJ 2.4 U 3.2 U 140 R 1.4 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 180 R 1.8 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 2.4 U 3.2 U 96 R 1.6 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 4.8 U 6.5 U 290 R 1.1 U NA 6.3 U 10 U

3 3.5 U 4.2 UJ 4.8 U 6.5 U 210 R 1.6 U NA 6.3 U 10 U



TABLE F-2
WGL - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 10 OF 27

LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

NA 4300 5260 6440 5920 5400 3320 J 3520 J 3720 J 5190

NA 0.41 U 0.65 U 0.046 U 0.0485 U 0.051 U 0.15 J 0.155 J 0.16 J 0.46 J

NA 9.7 10 1.9 J 1.95 J 2 J 2.7 2.55 2.4 1.7

NA 48.3 37.9 21.4 21.4 21.5 41.7 40 38.3 9.8

NA 1.2 2.1 0.76 0.88 1 2.2 2.3 2.4 0.4

NA 0.12 J 0.41 J 0.09 J 0.09 J 0.09 J 1.7 J 1.3 J 0.9 J 0.073 J

NA 1710 1790 1000 887 774 1610 1640 1680 954

NA 9.1 8.8 9.2 8 6.8 6 6.2 6.4 6.1

NA 3.7 6.1 J 4.9 4.3 3.7 4.4 4.25 4.1 2.6

NA 35.4 29.7 14.6 J 14.4 J 14.3 J 93.1 86.8 80.6 7.2

NA 21700 9650 14200 13000 11800 9750 11000 12200 8470

NA 65.6 24.3 8.7 8.2 7.7 17.8 18 18.3 9.6

NA 832 1940 2350 2000 1650 840 J 940 J 1040 J 2020

NA 82.2 85.2 178 158 137 137 139 141 94.7

NA 0.51 0.1 U 0.01 J 0.015 J 0.02 J 0.07 0.045 J 0.02 J 0.062

NA 6.2 10.9 9.2 8.95 8.7 5.9 6.95 8 4.9

NA 179 204 U 203 U 185 J 269 J 164 180 195 150

NA 2.1 1.1 U 0.39 J 0.395 J 0.4 J 1.3 1.4 1.5 0.31 U

NA 1.8 0.11 U 0.03 J 0.04 J 0.05 J 0.3 0.28 0.26 0.054 J

NA 212 147 U 46 U 48.5 U 51 U 162 158 J 153 J 24.4

NA 0.24 U 0.38 U 0.01 J 0.015 J 0.02 J 0.04 J 0.035 J 0.03 J 0.43 J

NA 39.9 23.6 17.3 15.3 13.3 16.2 16 15.8 13.5

NA 33.4 98.7 35.5 32.4 29.4 54.2 46 37.9 24.5

NA 70 52 NA NA NA NA NA NA NA

NA NA NA 71 71.5 72 48 49 50 NA

74 44 31 10 J 11.5 J 13 J 52 55 58 5.3

51 35 34 J 1.7 J 1.85 J 2 J 7.6 7.8 8 6.3

23 J 14 U 16 J 1.9 J 2.45 J 3 J 13 J 12 J 11 J 4.1

5.8 U 7 U 4.4 U 1 U 1.05 U 1.1 U 1.6 UJ 1.6 UJ 1.6 UJ 0.054 U

5.8 U 7 U 4.4 U 0.66 J 0.735 J 0.81 J 2.6 J 3.7 J 4.8 J 0.043 U

NA 27 U 17 UJ 10 U 10.5 U 11 U 16 UJ 16 UJ 16 UJ 1.9 U

NA 27 U 17 UJ 10 U 10.5 U 11 U 16 UJ 16 UJ 16 UJ 2.2 U

5.8 U 7 U 4.4 U 1 U 1.05 U 1.1 U 1.6 U 1.6 U 1.6 U 0.031 U

5.8 U 7 U 4.4 U 1 U 1.05 U 1.1 U 1.6 UJ 1.6 UJ 1.6 UJ 0.059 U

140 J 47 24 J 9.8 10.4 11 43 J 45.5 J 48 J 14

11 U 14 U 8.5 U 2 U 2.05 U 2.1 U 3.2 U 3.2 U 3.2 U 0.074 U

11 U 14 U 8.5 U 2 U 2.05 U 2.1 U 3.2 U 3.2 U 3.2 U 3.4

11 U 14 U 8.5 U 2 U 2.05 U 2.1 U 3.2 U 3.2 U 3.2 U 0.069 U

11 U 14 U 8.5 U 2 U 2.05 U 2.1 U 3.2 U 3.2 U 3.2 U 2.2

11 U 14 U 8.5 U 2 UJ 2.05 UJ 2.1 UJ 3.2 U 3.2 U 3.2 U 0.059 U

5.8 U 7 U 4.4 U 1 U 1.05 U 1.1 U 1.6 UJ 1.6 UJ 1.6 UJ 0.027 U

5.8 U 7 U 4.4 U 1.9 J 1.75 J 1.6 J 3.8 J 4.3 J 4.8 J 0.1 U

5.8 U 7 U 4.4 U 1 U 1.05 U 1.1 U 1.6 UJ 1.6 UJ 1.6 UJ 0.036 U

5.8 U 7 U 4.4 U 1 U 1.05 U 1.1 U 1.6 U 1.6 U 1.6 U 0.079 U

58 UJ 70 U 44 U 10 U 10.5 U 11 U 2.2 J 3.45 J 4.7 J 0.44 U

NA NA NA 13.6 J 15.8 J 18 J NA NA NA NA

SD SD SDSD SD SD SD SDSD SD

20120313 20120313 2012071120130924 20111214 20111214 20111214 2012031320130318 20130612

WGL-SD-SD04-1211-D WGL-SD-SD04-0312 WGL-SD-SD04-0312-AVG WGL-SD-SD04-0312-D WGL-SD-SD04-0712WGL-SD-SD03-0913 WGL-SD-SD04-1211 WGL-SD-SD04-1211-AVGWGL-SD-SD03-0313-DL WGL-SD-SD03-0613

WGL-SD-04
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD SD SD SDSD SD

20120313 20120313 2012071120130924 20111214 20111214 20111214 2012031320130318 20130612

WGL-SD-SD04-1211-D WGL-SD-SD04-0312 WGL-SD-SD04-0312-AVG WGL-SD-SD04-0312-D WGL-SD-SD04-0712WGL-SD-SD03-0913 WGL-SD-SD04-1211 WGL-SD-SD04-1211-AVGWGL-SD-SD03-0313-DL WGL-SD-SD03-0613

WGL-SD-04

NA 5.4 UJ NA 3.7 J 3.55 J 3.4 J 20 U 19 U 18 U NA

NA 5.4 UJ NA NA NA NA NA NA NA NA

NA 5.4 UJ NA 2.2 J 2 J 1.8 J 20 U 19 U 18 U NA

NA 5.4 UJ NA 4.4 J 4.35 J 4.3 J 20 U 19 U 18 U NA

NA 12 J NA 4.4 J 3.75 J 3.1 J 5.2 J 7.1 J 18 U NA

NA 59 J NA 12 U 8.5 J 11 J 25 J 24.5 J 24 J NA

NA 50 J NA 34 28.5 J 23 J 43 26.8 21 U NA

NA 54 J NA 25 U 23 U 21 U 46 33.5 J 21 J NA

NA 97 J NA 12 U 11.5 U 11 U 78 59.5 41 NA

NA 48 J NA 20 J 18 J 16 J 27 J 19.5 J 12 J NA

NA 33 J NA 12 U 11.5 U 11 U 19 J 13.4 J 7.7 J NA

NA 68 J NA 38 34 30 62 45.5 J 29 J NA

NA 11 J NA 6.8 U 6.35 U 5.9 U 12 J 13 J 14 J NA

NA 6.2 J NA 52 46 40 92 J 67.5 J 43 J NA

NA 7.2 J NA 4.1 J 4.8 J 11 U 20 U 19 U 18 U NA

NA NA NA 204 J 178 J 152 J 531 J 380 J 230 J NA

NA 58 J NA 20 U 18 U 16 U 70 51 J 32 J NA

NA NA NA 65.4 J 56.8 J 48.1 J 50.2 J 33.6 J 17 J NA

NA 5.4 UJ NA 6.6 J 6.05 J 5.5 J 20 U 19 U 18 U NA

NA 11 J NA 40 35 30 45 31 J 17 J NA

NA 18 J NA NA NA NA NA NA NA NA

NA 100 J NA 60 51.5 43 82 J 56 J 30 J NA

NA NA NA 110 97.7 J 85.4 J 330 J 242 J 155 J NA

NA NA NA 72 62.5 J 53 J 330 J 238 J 145 J NA

NA NA NA 320 J 280 J 240 J 580 J 425 J 270 J NA

NA NA 330 U NA NA NA NA NA NA 0.62 U

NA NA 330 U NA NA NA NA NA NA 0.89 U

NA NA 330 U NA NA NA NA NA NA 21

NA NA 330 U NA NA NA NA NA NA 13

NA NA 330 UJ NA NA NA NA NA NA NA

NA NA 330 U NA NA NA NA NA NA 25

NA NA 330 U NA NA NA NA NA NA 28

NA NA 86 J NA NA NA NA NA NA 50

NA NA 330 U NA NA NA NA NA NA 26

NA NA 330 U NA NA NA NA NA NA 15

NA NA 68 J NA NA NA NA NA NA NA

NA NA 330 U NA NA NA NA NA NA NA

NA NA 74 J NA NA NA NA NA NA 41

NA NA 330 U NA NA NA NA NA NA 5.7

NA NA 140 J NA NA NA NA NA NA NA

NA NA 97 J NA NA NA NA NA NA 64

NA NA 330 U NA NA NA NA NA NA 4.5

NA NA 330 U NA NA NA NA NA NA 22

NA NA 330 U NA NA NA NA NA NA 34

NA NA 330 U NA NA NA NA NA NA 46

NA NA 97 J NA NA NA NA NA NA 64

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.33 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.3 U

NA 14 U 4.1 UJ NA NA NA NA NA NA 1.9 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.42 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD SD SD SDSD SD

20120313 20120313 2012071120130924 20111214 20111214 20111214 2012031320130318 20130612

WGL-SD-SD04-1211-D WGL-SD-SD04-0312 WGL-SD-SD04-0312-AVG WGL-SD-SD04-0312-D WGL-SD-SD04-0712WGL-SD-SD03-0913 WGL-SD-SD04-1211 WGL-SD-SD04-1211-AVGWGL-SD-SD03-0313-DL WGL-SD-SD03-0613

WGL-SD-04

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.6 U

NA 14 U 4.1 UJ NA NA NA NA NA NA 0.82 U

NA 14 U 4.1 UJ NA NA NA NA NA NA 0.47 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.34 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.44 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.44 U

NA 14 U 3.1 J 10 U 9.05 U 8.1 U 24 U 26 U 28 U 1.3 U

NA 14 U 4.1 UJ 10 U 9.05 U 8.1 U 24 U 26 U 28 U 0.46 U

NA 96 J 27 J 11 U 7.35 U 3.7 U 40 U 59 U 78 U 1 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U NA

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.61 U

NA 14 U 4.1 UJ 4 UJ 3.6 UJ 3.2 UJ 9.5 U 10.2 U 11 U 0.69 U

NA NA NA 3 U 2.71 U 2.42 U 7.1 U 7.61 U 8.12 U NA

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.19 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 UJ 5.15 UJ 5.5 UJ 0.21 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.41 U

NA 14 U 4.1 UJ 4 UJ 3.6 UJ 3.2 U 9.5 U 10.2 U 11 U 0.63 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.4 U

NA 14 U 4.1 UJ 4 UJ 3.6 UJ 3.2 U 9.5 U 10.2 U 11 U 0.5 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.47 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.42 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 1.1 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.32 U

NA 14 U 4.1 UJ 2.4 U 2.2 U 2 U 5.7 U 6.15 U 6.6 U 0.88 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 1.1 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.38 U

NA 14 U 4.1 UJ 10 U 9.05 U 8.1 U 24 U 26 U 28 U 0.82 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 1.4 J 1.45 J 1.5 J 0.33 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.39 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.3 U

NA NA NA 2.5 U 2.25 U 2 U 5.98 U 6.43 U 6.88 U NA

NA NA NA 2.75 UJ 2.48 UJ 2.2 U 6.58 UJ 7.08 UJ 7.58 UJ NA

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.33 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.43 U

NA 14 U 4.1 UJ 2 U 1.8 U 1.6 U 4.8 U 5.15 U 5.5 U 0.39 U

NA 14 U 4.1 UJ 4 U 3.6 U 3.2 U 9.5 U 10.2 U 11 U 0.27 U

NA 14 U 4.1 UJ 4 U 3.6 U 3.2 U 9.5 U 10.2 U 11 U 0.4 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

4870 4350 NA 7200 3740 J 6010 1900 3790 J 3440 J 4140 J

0.4 U 0.84 U NA 0.55 U 0.52 UJ 2.2 U 0.041 U 0.08 J 0.36 J 0.43 J

6.7 3.9 NA 10.8 4.3 J 6.6 1.8 J 3.2 3.3 3.4

70.6 60.6 NA 57 J 68.8 J 93.2 8.4 22.6 14.2 16.6

1.7 0.64 NA 1.2 0.99 J 1.3 J 0.11 0.22 0.15 0.18

0.58 0.3 U NA 0.23 U 0.29 J 0.19 J 0.02 J 0.06 J 0.067 J 0.09

2420 2450 NA 2200 2940 J 4580 282 729 976 J 838 J

9.1 6.2 NA 13.7 4.6 J 5.4 J 3 6.4 4.7 J 5.3 J

4 3 U NA 6.1 2.8 J 5.4 U 1.2 2.2 1.6 1.9

27.8 21.4 NA 54.8 16.5 J 15.9 3.4 J 10.1 7.2 J 7.8 J

10400 14700 NA 18400 13400 J 27700 4660 8170 6340 6600

60.5 55.9 J NA 174 37.9 J 32.7 3.4 8.8 7.3 J 9.3 J

1120 1040 NA 1430 J 853 J 2080 586 1090 J 1040 1140

107 119 NA 118 150 J 213 58.8 106 87.5 J 98.4 J

0.38 0.39 NA 1.1 0.23 J 0.12 U 0.016 U 0.02 J 0.0025 U 0.012 J

8.8 5.5 NA 9.6 4.9 J 7.4 J 2.8 5.4 4 4.9

184 235 NA 216 221 J 352 U 348 J 693 367 402

0.68 U 2.6 NA 2 2.6 J 3.7 U 0.06 J 0.2 J 0.24 U 0.23 U

0.8 J 0.49 U NA 5 0.6 J 0.37 U 0.02 J 0.09 0.024 U 0.023 U

122 138 U NA 210 132 J 168 U 72.6 U 92.2 1190 J 508 J

0.23 U 0.37 U NA 0.21 U 0.3 UJ 1.3 U 0.01 J 0.04 J 0.28 J 0.37

38 34.5 NA 64.8 24.1 J 35 4.2 8.2 6.7 6.7

36.6 44.5 NA 44.6 41.9 J 58.6 8.8 21.9 17.4 J 21.4 J

NA 78 NA 68 77 84 NA NA NA NA

NA NA NA NA NA NA 85 85 NA NA

36 18 NA 29 J 4.1 J 5 UJ 1.7 U 0.91 J 0.11 U 0.11 U

13 68 NA 24 J 24 J 22 J 0.3 J 1.2 J 0.13 U 0.12 U

9.8 97 NA 13 J 40 J 23 J 1 J 1.9 J 2.7 2.1

0.097 UJ 3.8 U NA 1.3 J 1.9 UJ 2.6 UJ 0.87 U 0.93 UJ 0.055 U 0.055 U

0.077 UJ 3.8 U NA 2.7 J 1.9 UJ 2.6 UJ 0.87 U 0.93 U 0.044 U 0.043 U

140 73 U NA 26 UJ 36 UJ 50 UJ 8.7 UJ 9.3 U 1.9 U 1.9 U

3.9 U 73 U NA 26 UJ 36 UJ 50 UJ 8.7 UJ 9.3 U 2.2 U 2.2 U

0.055 UJ 3.8 U NA 1.6 J 1.9 UJ 2.6 UJ 0.87 U 0.93 U 0.032 U 0.031 U

0.11 U 3.8 U NA 1.3 UJ 1.9 UJ 2.6 UJ 0.87 U 0.93 UJ 0.061 U 0.06 U

17 24 J NA 35 J 6.3 J 5 UJ 1.7 U 1.8 UJ 0.081 U 0.08 U

0.13 UJ 7.3 U NA 2.6 UJ 3.6 UJ 5 UJ 1.7 U 1.8 U 0.076 U 0.075 U

0.11 U 7.6 J NA 2.6 UJ 6.4 J 5 UJ 1.7 U 1.8 U 0.066 U 0.065 U

0.12 U 7.3 U NA 2.6 UJ 6.7 J 5 UJ 1.7 U 1.8 U 0.071 U 0.07 U

3.3 21 J NA 4.2 J 8.1 J 5 UJ 1.7 U 1.8 U 0.12 U 0.11 U

0.11 U 7.3 U NA 2.6 UJ 4.3 J 5 UJ 1.7 UJ 1.8 U 0.061 U 0.06 U

0.048 U 3.8 U NA 1.3 UJ 1.9 UJ 2.6 UJ 0.87 U 0.93 UJ 0.028 U 0.027 U

0.18 U 3.8 U NA 1.3 UJ 1.9 UJ 2.6 UJ 0.87 U 0.93 U 0.11 U 0.1 U

0.063 U 3.8 U NA 1.3 UJ 1.9 UJ 2.6 UJ 0.87 U 0.93 UJ 0.036 U 0.036 U

0.14 U 3.8 U NA 1.3 UJ 1.9 UJ 2.6 UJ 0.87 U 0.93 U 0.081 U 0.08 U

0.77 U 38 U NA 13 UJ 56 J 26 UJ 8.7 U 0.83 J 0.44 U 0.44 U

NA NA NA NA NA NA 1.3 J NA NA NA

SD SD SDSD SD SD SD SDSD SD

20120313 20120710 2012071020121203 20130318 20130612 20130924 2011121420120907 20121203

WGL-SD-SD04-0913 WGL-SD-SD05-1211 WGL-SD-SD05-0312 WGL-SD-SD05-0712 WGL-SD-SD05-0712-DWGL-SD-SD04-1212 WGL-SD-SD04-1212-RE WGL-SD-SD04-0313 WGL-SD-SD04-0613WGL-SD-SD04-0912
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD SD SD SDSD SD

20120313 20120710 2012071020121203 20130318 20130612 20130924 2011121420120907 20121203

WGL-SD-SD04-0913 WGL-SD-SD05-1211 WGL-SD-SD05-0312 WGL-SD-SD05-0712 WGL-SD-SD05-0712-DWGL-SD-SD04-1212 WGL-SD-SD04-1212-RE WGL-SD-SD04-0313 WGL-SD-SD04-0613WGL-SD-SD04-0912

1 U 7.3 U NA 5.1 UJ 7.2 UJ NA 10 UJ 11 U NA NA

63 40 J NA 5.1 UJ 18 J NA NA NA NA NA

0.9 U 7.3 U NA 5.1 UJ 7.2 UJ NA 10 U 11 U NA NA

0.88 U 29 NA 5.1 UJ 7.2 UJ NA 10 U 11 U NA NA

15 20 NA 17 7.2 UJ NA 1.3 J 11 U NA NA

NA NA NA 68 J 110 J NA 10 U 6 J NA NA

50 55 NA 110 30 J NA 5.2 J 14 U NA NA

60 70 NA 100 21 J NA 4.4 U 14 J NA NA

120 140 NA 190 J 41 J NA 12 U 22 J NA NA

47 41 J NA 100 20 J NA 4.3 U 8.6 J NA NA

37 63 NA 70 J 14 J NA 10 U 5.4 J NA NA

73 110 NA 160 J 30 J NA 6.6 J 15 J NA NA

12 10 NA 30 7.2 UJ NA 2.8 U 8.3 J NA NA

140 140 NA 200 J 22 J NA 12 J 24 NA NA

6.9 44 NA 5.1 U 7.2 UJ NA 10 U 11 U NA NA

NA NA NA NA NA NA 35.8 J 136 J NA NA

44 43 NA 89 25 J NA 2.6 U 21 J NA NA

NA NA NA NA NA NA 10.5 J 9.2 J NA NA

1 U 7.3 U NA 5.1 UJ 7.2 UJ NA 10 U 11 U NA NA

44 66 NA 92 26 J NA 9.2 J 9.2 J NA NA

16 34 NA 33 J 45 J NA NA NA NA NA

110 130 NA 170 J 48 J NA 12 J 18 J NA NA

NA NA NA NA NA NA 27.7 J 92.7 J NA NA

NA NA NA NA NA NA 11.8 J 85.7 J NA NA

NA NA NA NA NA NA 46 J 160 J NA NA

NA NA NA NA NA 500 U NA NA 0.63 U 0.63 U

NA NA NA NA NA 500 U NA NA 0.9 U 0.91 U

NA NA NA NA NA 500 U NA NA 0.88 U 0.89 U

NA NA NA NA NA 500 U NA NA 3.4 3.4

NA NA NA NA NA 110 J NA NA NA NA

NA NA NA NA NA 500 U NA NA 12 12

NA NA NA NA NA 500 U NA NA 11 11

NA NA NA NA NA 500 U NA NA 18 19

NA NA NA NA NA 500 U NA NA 8.7 9.1

NA NA NA NA NA 500 U NA NA 6.8 6.3

NA NA NA NA NA 150 J NA NA NA NA

NA NA NA NA NA 500 U NA NA NA NA

NA NA NA NA NA 500 U NA NA 15 16

NA NA NA NA NA 500 U NA NA 1.1 U 1.1 U

NA NA NA NA NA 380 J NA NA NA NA

NA NA NA NA NA 500 U NA NA 26 29

NA NA NA NA NA 500 U NA NA 0.87 U 0.88 U

NA NA NA NA NA 500 U NA NA 7.7 8.2

NA NA NA NA NA 500 U NA NA 11 16

NA NA NA NA NA 500 U NA NA 2.5 U 4.7

NA NA NA NA NA 500 U NA NA 24 27

1 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.26 U 0.3 U

0.9 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.24 U 0.27 U

5.6 U NA 14 U 9.4 U 10 UJ 26 UJ NA NA 1.5 U 1.7 U

1.3 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.33 U 0.38 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD SD SD SDSD SD

20120313 20120710 2012071020121203 20130318 20130612 20130924 2011121420120907 20121203

WGL-SD-SD04-0913 WGL-SD-SD05-1211 WGL-SD-SD05-0312 WGL-SD-SD05-0712 WGL-SD-SD05-0712-DWGL-SD-SD04-1212 WGL-SD-SD04-1212-RE WGL-SD-SD04-0313 WGL-SD-SD04-0613WGL-SD-SD04-0912

1.8 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.47 U 0.53 U

2.4 UJ NA 14 U 9.4 U 10 UJ 26 U NA NA 0.65 U 0.73 U

1.4 UJ NA 14 U 9.4 U 10 UJ 26 U NA NA 0.37 U 0.42 U

1 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.27 U 0.3 U

1.3 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.34 U 0.39 U

1.3 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.35 U 0.39 U

3.8 UJ NA 14 U 36 J 10 UJ 26 U 7.8 U 12 U 1 U 1.1 U

1.4 UJ NA 14 U 9.4 U 10 UJ 26 U 7.8 U 12 U 0.36 U 0.41 U

49 J NA 160 130 86 J 160 3.3 U 12 U 0.8 U 0.9 U

1.1 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.3 U 0.34 U

1.8 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.48 U 0.54 U

2.1 UJ NA 14 U 9.4 U 10 UJ 26 U 3.1 UJ 4.8 U 0.55 U 0.62 U

NA NA NA NA NA NA 2.35 U 3.6 U NA NA

0.56 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.15 U 0.17 U

0.62 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.16 U 0.19 U

1.2 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.32 U 0.36 U

1.9 UJ NA 14 U 9.4 U 10 UJ 26 U 3.1 U 4.8 U 0.5 U 0.56 U

1.2 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.32 U 0.36 U

1.5 UJ NA 14 U 9.4 U 10 UJ 26 U 3.1 U 4.8 U 0.4 U 0.45 U

1.4 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.37 U 0.42 U

1.3 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.33 U 0.38 U

3.2 U NA 14 UJ 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.85 U 0.95 U

0.94 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.25 U 0.28 U

2.6 U NA 14 U 9.4 U 10 UJ 26 U 1.9 U 2.9 U 0.7 U 0.79 U

3.4 U NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.9 U 1 U

1.1 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.3 U 0.34 U

2.4 UJ NA 14 U 9.4 UJ 10 UJ 26 UJ 7.8 U 12 U NA 0.73 U

0.98 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.26 U 0.29 U

1.2 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.31 U 0.35 U

0.88 UJ NA 13 J 9.4 U 52 J 38 1.6 U 2.4 U 0.23 U 0.26 U

NA NA NA NA NA NA 1.98 U 3 U NA NA

NA NA NA NA NA NA 2.17 U 3.3 U NA NA

1 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U NA 0.3 U

1.3 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.34 U 0.38 U

1.2 UJ NA 14 U 9.4 U 10 UJ 26 U 1.6 U 2.4 U 0.31 U 0.35 U

0.79 UJ NA 14 U 9.4 U 10 UJ 26 U 3.1 U 4.8 U 0.21 U 0.24 U

1.2 UJ NA 14 U 9.4 U 10 UJ 26 U 3.1 U 4.8 U 0.31 U 0.35 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

2780 2480 17800 NA 5980 J 7140 7140 1590 J 773 J 2600

0.13 R 0.13 U 1.2 J NA 0.16 J 0.15 UJ 0.29 U 0.54 J 0.077 UJ 0.82 J

2.8 2.7 10.8 NA 5 J 5.5 J 4.7 2.7 J 0.62 UJ 4.3

9.3 7.8 76.8 NA 19.5 29.1 38.4 70.3 J 0.15 UJ 83.1

0.046 J 0.026 J 0.97 NA 0.2 J 0.24 0.29 0.82 J 0.031 UJ 1.1

0.073 J 0.059 J 0.34 J NA 0.063 J 0.0059 UJ 0.012 U 0.44 J 0.031 UJ 0.57

143 J 75.8 3030 NA 1200 1370 1310 10200 J 5420 J 12500

4.1 5.2 23.5 NA 8.5 16 J 9.2 4.4 0.62 UJ 4.7

1.8 1.6 17.6 NA 1.6 J 1.7 2.8 U 1.4 J 0.046 UJ 2.7 J

5.4 4.7 32.9 NA 11.1 J 15.7 17.6 14.4 J 0.31 UJ 30.9

6150 6030 39400 NA 4990 5550 7220 J 4910 J 3500 J 7350

5 4.1 33.7 J NA 15.5 17 17.3 18.9 J 0.077 UJ 35.2

1110 1060 5770 NA 898 J 1320 1300 J 580 J 350 J 1010

85.9 87.8 762 NA 76.9 J 76.6 111 J 19.9 J 15.8 J 69.1

0.011 J 0.0023 U 0.087 NA 0.044 J 0.045 J 0.033 U 0.41 J 0.18 J 0.23

4 4.1 29.8 NA 5.6 7 7.4 J 3.4 J 0.18 UJ 5.5

314 276 2210 NA 354 J 420 J 701 U 200 U 152 J 285

0.22 U 0.23 U 0.28 U NA 0.33 J 0.44 J 0.5 U 2 J 0.46 UJ 2.6

0.022 U 0.023 U 0.028 U NA 0.33 U 0.4 J 0.05 U 0.1 J 0.062 UJ 0.11 U

192 157 1060 NA 78.4 J 86.5 201 U 623 J 321 J 893

0.23 J 0.23 J 0.27 J NA 0.09 0.086 U 0.17 U 0.16 UJ 0.062 UJ 0.39 U

5.4 5.1 22.9 NA 7.7 J 8.7 8.2 16.2 J 0.62 UJ 14.8

13.9 12.8 97.7 NA 29.7 35.1 39.1 16.9 J 1.2 UJ 44.9

NA NA 26 NA 22 29 18 NA NA NA

NA NA NA NA NA NA NA 19 14 NA

0.11 U 0.11 U 3.3 UJ NA 1.6 UJ 1.8 J 11 J 12 J 11 UJ 5.2

0.13 U 0.13 U 3.3 UJ NA 1.9 J 3.7 J 4.2 J 68 J 27 J 19

0.17 U 0.17 U 3.3 UJ NA 2.2 J 9.2 J 23 J 160 J 160 J 9.7

0.056 UJ 0.055 UJ 1.7 UJ NA 0.84 UJ 0.85 U 0.84 UJ 4 UJ 5.6 UJ 0.14 U

0.044 UJ 0.044 UJ 1.7 UJ NA 0.84 UJ 0.85 UJ 0.84 UJ 4 UJ 5.6 UJ 2.4

1.9 U 1.9 U 33 U NA 16 UJ 16 U 16 U 40 UJ 56 UJ 5 U

2.2 U 2.2 U 33 U NA 16 UJ 21 120 J 40 UJ 56 UJ 5.8 U

0.032 UJ 0.032 UJ 1.7 UJ NA 2.2 J 0.85 U 0.84 UJ 4 UJ 5.6 UJ 0.083 U

0.061 UJ 0.06 U 1.7 UJ NA 0.84 UJ 0.85 U 0.84 UJ 4 UJ 5.6 UJ 0.16 U

0.081 U 0.08 U 3.3 UJ NA 1.6 UJ 0.89 J 5.6 J 7.7 UJ 16 J 0.21 U

0.076 UJ 0.075 UJ 3.3 UJ NA 1.6 UJ 1.6 U 1.6 UJ 7.7 UJ 11 UJ 0.2 U

0.066 UJ 0.065 U 3.3 UJ NA 1.6 UJ 1.6 UJ 1.6 UJ 7.7 UJ 11 UJ 12

0.071 U 0.07 U 3.3 UJ NA 1.6 UJ 1.6 U 1.6 UJ 7.7 UJ 11 UJ 0.18 U

0.12 UJ 0.12 U 3.3 UJ NA 1.6 UJ 1.6 U 2.8 J 7.7 UJ 11 UJ 40

0.061 UJ 0.06 U 3.3 UJ NA 1.6 UJ 1.6 U 1.8 J 7.7 UJ 11 UJ 7

0.028 U 0.028 U 1.7 UJ NA 0.84 UJ 0.85 U 0.84 UJ 4 UJ 10 J 0.072 U

0.11 U 0.11 U 1.7 UJ NA 1.2 J 1.4 J 1.9 J 4 UJ 8.2 J 3.9

0.036 UJ 0.036 U 1.7 UJ NA 0.84 UJ 0.85 U 0.84 UJ 4 UJ 5.6 UJ 0.094 U

0.081 U 0.08 U 1.7 UJ NA 0.84 UJ 0.85 U 4.1 J 4 UJ 5.6 UJ 0.21 U

0.44 UJ 0.44 U 17 UJ NA 8.4 UJ 8.5 U 8.4 UJ 40 UJ 56 UJ 1.2 U

NA NA NA NA NA NA NA 240 J NA NA

SD SD SDSD SD SD SD SDSD SD

20111214 20120314 2012071020121203 20121203 20130318 20130612 2013092420120910 20120910

WGL-SD-SD05-0613 WGL-SD-SD05-0913 WGL-SD-SD06-1211 WGL-SD-SD06-0312 WGL-SD-SD06-0712WGL-SD-SD05-0912 WGL-SD-SD05-0912-D WGL-SD-SD05-1212 WGL-SD-SD05-1212-RE WGL-SD-SD05-0313

WGL-SD-05
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD SD SD SDSD SD

20111214 20120314 2012071020121203 20121203 20130318 20130612 2013092420120910 20120910

WGL-SD-SD05-0613 WGL-SD-SD05-0913 WGL-SD-SD06-1211 WGL-SD-SD06-0312 WGL-SD-SD06-0712WGL-SD-SD05-0912 WGL-SD-SD05-0912-D WGL-SD-SD05-1212 WGL-SD-SD05-1212-RE WGL-SD-SD05-0313

WGL-SD-05

1 U 1 U 5.2 NA 110 J 13 J NA 52 UJ 68 UJ NA

0.64 U 0.63 U 3.3 UJ NA 3.2 UJ 3.2 U NA NA NA NA

0.91 R 0.91 U 3.3 U NA 47 J 5.2 J NA 52 UJ 68 UJ NA

0.89 R 0.89 U 5.5 NA 3.2 UJ 9.1 NA 52 UJ 68 UJ NA

0.96 U 0.96 U 5.4 NA 590 J 130 NA 52 UJ 68 UJ NA

NA NA NA NA 23 J 24 NA 480 J 370 J NA

1.3 U 1.3 U 20 NA 1300 J 210 J NA 52 UJ 68 UJ NA

0.96 U 0.96 U 24 NA 720 J 120 J NA 52 UJ 29 J NA

1.6 U 1.6 U 47 NA 1200 J 180 J NA 52 UJ 52 J NA

1.1 U 1.1 U 16 J NA 320 J 55 J NA 20 U 19 J NA

1.3 U 1.3 U 14 NA 390 J 68 NA 52 UJ 68 UJ NA

2.2 U 2.2 U 34 NA 970 J 180 J NA 52 UJ 68 UJ NA

1.1 U 1.1 U 4.1 NA 110 J 17 J NA 52 UJ 44 J NA

1.5 U 1.5 U 53 NA 1600 J 560 J NA 75 J 61 J NA

0.88 R 0.87 U 3.3 UJ NA 550 J 78 NA 52 UJ 68 UJ NA

NA NA NA NA NA NA NA 75 J 301 J NA

1.1 U 1.1 U 15 NA 320 J 67 J NA 22 U 50 J NA

NA NA NA NA NA NA NA 75 J 29 J NA

1 R 1 U 11 NA 120 J 11 J NA 52 UJ 68 UJ NA

0.99 R 0.99 U 24 NA 2000 J 510 J NA 75 J 29 J NA

2.5 U 2.5 U 4.4 NA 5.9 J 14 J NA NA NA NA

1.1 U 1.1 U 50 NA 1500 J 460 J NA 52 UJ 46 J NA

NA NA NA NA NA NA NA 47.7 UJ 277 J NA

NA NA NA NA NA NA NA 47.7 UJ 175 J NA

NA NA NA NA NA NA NA 150 J 330 J NA

NA NA NA NA NA NA 330 U NA NA 1.7 U

NA NA NA NA NA NA 330 U NA NA 2.4 U

NA NA NA NA NA NA 330 U NA NA 2.3 U

NA NA NA NA NA NA 330 U NA NA 2.5 U

NA NA NA NA NA NA 330 UJ NA NA NA

NA NA NA NA NA NA 330 U NA NA 3.4 U

NA NA NA NA NA NA 330 U NA NA 38

NA NA NA NA NA NA 330 U NA NA 64

NA NA NA NA NA NA 330 U NA NA 29

NA NA NA NA NA NA 330 U NA NA 32

NA NA NA NA NA NA 110 J NA NA NA

NA NA NA NA NA NA 330 U NA NA NA

NA NA NA NA NA NA 330 U NA NA 5.8 U

NA NA NA NA NA NA 330 U NA NA 2.9 U

NA NA NA NA NA NA 150 J NA NA NA

NA NA NA NA NA NA 330 U NA NA 140

NA NA NA NA NA NA 330 U NA NA 2.3 U

NA NA NA NA NA NA 330 U NA NA 30

NA NA NA NA NA NA 330 U NA NA 86

NA NA NA NA NA NA 330 U NA NA 240

NA NA NA NA NA NA 330 U NA NA 130

0.25 U 0.22 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.3 U

0.23 U 0.2 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.1 U

1.4 U 1.3 U NA 2.5 U 2.4 UJ 3.3 U 3.6 R NA NA 13 U

0.32 U 0.28 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.9 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD SD SD SDSD SD

20111214 20120314 2012071020121203 20121203 20130318 20130612 2013092420120910 20120910

WGL-SD-SD05-0613 WGL-SD-SD05-0913 WGL-SD-SD06-1211 WGL-SD-SD06-0312 WGL-SD-SD06-0712WGL-SD-SD05-0912 WGL-SD-SD05-0912-D WGL-SD-SD05-1212 WGL-SD-SD05-1212-RE WGL-SD-SD05-0313

WGL-SD-05

0.45 U 0.4 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 4.2 U

0.61 U 0.54 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ NA NA 5.7 U

0.35 U 0.31 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ NA NA 3.2 U

0.25 U 0.23 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.4 U

0.32 U 0.29 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 3 U

0.33 U 0.29 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 3.1 U

0.94 U 0.84 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 98 J 280 J 8.8 U

0.34 U 0.31 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 48 UJ 80 UJ 3.2 U

0.75 UJ 0.67 U NA 2.5 U 6.2 J 2.6 J 3.6 U 380 J 1300 J 7 U

0.29 U 0.26 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.7 U

0.46 U 0.41 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 4.2 U

0.52 U 0.46 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 19 UJ 32 UJ 4.8 U

NA NA NA NA NA NA NA 185 J 3600 J NA

0.14 U 0.13 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 9.5 UJ 16 UJ 1.3 U

0.16 U 0.14 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 1.4 U

0.31 U 0.27 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.8 U

0.47 U 0.42 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 19 UJ 32 UJ 4.4 U

0.3 U 0.27 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.8 U

0.38 U 0.34 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 19 UJ 32 UJ 3.5 U

0.35 U 0.31 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 3.3 U

0.32 U 0.28 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.9 U

0.8 U 0.71 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 9.5 UJ 16 UJ 7.4 U

0.24 U 0.21 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 5.4 J 16 U 2.2 U

0.66 U 0.59 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 11 UJ 19 UJ 6.1 U

0.85 U 0.75 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 7.9 U

0.29 U 0.26 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.7 U

0.61 U 0.54 U NA 2.5 U 7.9 J 1.7 UJ 3.6 UJ 48 UJ 80 UJ 5.7 U

0.24 U 0.22 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.3 U

0.29 U 0.26 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 4.9 J 16 UJ 2.7 U

0.22 U 0.2 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 180 J 3600 J 12 J

NA NA NA NA NA NA NA 4.9 J 20 UJ NA

NA NA NA NA NA NA NA 4.9 J 22 UJ NA

0.25 U 0.22 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.3 U

0.32 U 0.28 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 3 U

0.29 U 0.26 U NA 2.5 U 2.4 UJ 3.3 U 3.6 UJ 9.5 UJ 16 UJ 2.7 U

0.2 U 0.18 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 19 UJ 32 UJ 1.8 U

0.3 U 0.26 U NA 2.5 U 2.4 UJ 3.3 U 3.6 U 19 UJ 32 UJ 2.8 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

NA 2260 2340 NA 7460 J 7190 1900 2180 2000 J 3660

NA 0.48 U 0.78 U NA 0.22 J 0.17 J 1.1 J 0.06 J 0.05 J 0.49 J

NA 3 4.9 NA 5.7 J 5.3 3.5 2 J 1.9 3.4

NA 132 173 NA 31.1 J 29.7 110 10.9 10.1 24.4

NA 1.4 1.9 NA 0.29 J 0.25 1.2 0.16 0.12 0.18

NA 0.43 0.51 NA 0.081 J 0.0059 U 0.36 J 0.04 J 0.02 J 0.067 J

NA 16600 18800 NA 1690 J 1320 13200 548 396 600

NA 2.8 3.6 NA 10.2 J 9.6 3.5 3.7 3.3 5.2

NA 1.6 J 2.2 U NA 3.4 J 1.6 1.7 U 1.5 1.5 2.5

NA 19.3 22 NA 16.4 J 14.8 20.3 4 J 3.8 8.8

NA 7450 9760 NA 8040 J 5390 8160 5600 5540 7000

NA 29.1 39 J NA 18.1 J 16.9 30.7 4 4.1 7.9

NA 1050 1070 NA 1570 J 1030 863 693 723 J 1190

NA 42.4 40.2 NA 129 J 81.1 46.4 74.1 76.6 110

NA 0.27 0.3 NA 0.029 J 0.046 J 0.29 0.009 J 0.01 J 0.0026 U

NA 3.7 4.3 NA 8.2 J 6.2 3.7 U 3 2.8 4.9

NA 226 430 NA 723 J 413 282 U 393 J 406 517

NA 1.5 J 2.9 NA 0.51 J 0.45 J 2.8 J 0.05 J 0.14 J 0.24 U

NA 0.081 U 0.085 U NA 0.33 U 0.38 J 0.19 U 0.02 J 0.01 J 0.024 U

NA 564 592 NA 223 J 89.9 581 74.9 U 47.3 U 58.5

NA 0.28 U 0.29 U NA 0.094 U 0.086 U 0.64 U 0.01 J 0.02 J 0.26 J

NA 16.7 16.6 NA 10 J 8 12.4 6.6 5 7.1

NA 22.1 27.6 NA 37.8 J 36 25.2 11.4 9.2 20.1

NA NA 76 NA 22 31 73 NA NA NA

NA NA NA NA NA NA NA 75 82 NA

NA 3.6 7 UJ NA 1.1 J 1.6 U 30 U 0.98 J 0.61 J 0.11 U

NA 22 44 J NA 1.8 J 2.8 56 J 0.74 J 0.35 J 0.13 U

NA 8.1 19 J NA 1.6 J 9.1 99 J 1.5 J 0.82 J 0.17 U

NA 0.11 UJ 3.6 UJ NA 3.8 J 0.84 U 15 U 1 UJ 0.91 UJ 0.055 U

NA 0.086 UJ 3.6 UJ NA 0.86 UJ 0.59 J 15 U 1 UJ 0.4 J 0.044 U

NA 3.8 U 70 U NA 17 UJ 16 U 30 UJ 10 UJ 9.1 U 1.9 U

NA 4.3 U 70 U NA 17 UJ 20 30 UJ 10 UJ 9.1 U 2.2 U

NA 1.7 J 3.6 UJ NA 1.2 J 0.84 U 15 U 1 U 0.91 U 0.032 U

NA 0.12 U 3.6 UJ NA 1.6 J 0.84 U 15 U 1 U 0.91 UJ 0.06 U

NA 0.16 U 7 UJ NA 1.7 UJ 1.6 U 30 U 2 UJ 1.8 UJ 0.08 U

NA 0.15 UJ 7 UJ NA 1.7 UJ 1.6 U 100 J 2 UJ 1.8 U 0.075 U

NA 0.13 U 19 J NA 1.7 UJ 2.4 J 100 J 2 UJ 1.8 U 0.065 U

NA 0.14 U 7 UJ NA 1.7 UJ 1.6 U 51 J 2 UJ 1.8 U 0.07 U

NA 0.23 U 7.3 J NA 1.7 UJ 1.6 U 80 J 2 UJ 1.8 U 0.12 U

NA 3.5 7 UJ NA 1.7 UJ 1.6 U 46 J 2 UJ 1.8 U 0.06 U

NA 0.054 U 3.6 UJ NA 2.5 J 0.84 U 15 U 1 U 0.91 UJ 0.028 U

NA 1.9 3.6 UJ NA 12 J 1.9 15 U 1 UJ 0.91 U 0.11 U

NA 0.071 U 3.6 UJ NA 0.86 UJ 0.84 U 15 U 1 U 0.91 UJ 0.036 U

NA 0.16 U 3.6 UJ NA 0.86 UJ 0.84 U 15 U 1 UJ 0.91 U 0.08 U

NA 0.87 U 71 J NA 8.6 UJ 8.4 U 240 10 UJ 9.1 U 0.44 U

NA NA NA NA NA NA NA 3.22 J NA NA

SD SD SDSD SD SD SD SDSD SD

20111214 20120313 2012071020121203 20121203 20130318 20130612 2013092420120710 20120910

WGL-SD-SD06-0613 WGL-SD-SD06-0913 WGL-SD-SD07-1211 WGL-SD-SD07-0312 WGL-SD-SD07-0712WGL-SD-SD06-0712-RE WGL-SD-SD06-0912 WGL-SD-SD06-1212 WGL-SD-SD06-1212-RE WGL-SD-SD06-0313

WGL-SD-06
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD SD SD SDSD SD

20111214 20120313 2012071020121203 20121203 20130318 20130612 2013092420120710 20120910

WGL-SD-SD06-0613 WGL-SD-SD06-0913 WGL-SD-SD07-1211 WGL-SD-SD07-0312 WGL-SD-SD07-0712WGL-SD-SD06-0712-RE WGL-SD-SD06-0912 WGL-SD-SD06-1212 WGL-SD-SD06-1212-RE WGL-SD-SD06-0313

WGL-SD-06

NA 2 U 7 U NA 3.3 UJ 3.2 U NA 13 UJ 11 U NA

NA 1.2 U 53 J NA 3.3 UJ 3.2 U NA NA NA NA

NA 1.8 U 7 U NA 3.3 UJ 3.2 U NA 2.4 J 11 U NA

NA 1.7 U 7 U NA 4.8 J 8.6 NA 13 U 11 U NA

NA 1.9 U 7 U NA 4.3 J 10 NA 2.5 J 11 U NA

NA NA NA NA 20 J 140 NA 17 J 9.8 J NA

NA 2.6 U 7 U NA 19 J 29 NA 14 J 11 U NA

NA 26 37 NA 18 J 28 NA 8.5 U 3.8 J NA

NA 53 67 NA 33 J 40 NA 19 U 4.8 J NA

NA 14 22 J NA 14 J 20 NA 8.1 U 11 U NA

NA 14 22 NA 12 J 15 NA 13 U 11 U NA

NA 4.3 U 7 U NA 24 J 32 NA 14 J 11 U NA

NA 2.2 U 7 U NA 3.7 J 5.4 NA 3.7 U 11 U NA

NA 66 72 NA 33 J 60 NA 30 4.6 J NA

NA 1.7 U 57 NA 3.3 UJ 130 NA 13 U 11 U NA

NA NA NA NA NA NA NA 86 J 18.8 J NA

NA 13 24 NA 13 J 23 NA 6 U 5.6 J NA

NA NA NA NA NA NA NA 25.9 J 2.2 J NA

NA 2 U 7 U NA 3.3 UJ 3.2 U NA 13 U 11 U NA

NA 51 49 NA 17 J 35 NA 21 J 2.2 J NA

NA 110 35 NA 3.3 UJ 10 NA NA NA NA

NA 55 71 NA 32 J 53 NA 28 11 U NA

NA NA NA NA NA NA NA 53.1 J 36.2 J NA

NA NA NA NA NA NA NA 28 J 14.2 J NA

NA NA NA NA NA NA NA 129 J 25 J NA

NA NA NA NA NA NA 1600 U NA NA 0.63 U

NA NA NA NA NA NA 1600 U NA NA 0.89 U

NA NA NA NA NA NA 1600 U NA NA 0.87 U

NA NA NA NA NA NA 1600 U NA NA 0.94 U

NA NA NA NA NA NA 1200 J NA NA NA

NA NA NA NA NA NA 1600 U NA NA 1.3 U

NA NA NA NA NA NA 1600 U NA NA 0.94 U

NA NA NA NA NA NA 1600 U NA NA 1.6 U

NA NA NA NA NA NA 1600 U NA NA 1.1 U

NA NA NA NA NA NA 1600 U NA NA 1.3 U

NA NA NA NA NA NA 1600 U NA NA NA

NA NA NA NA NA NA 1600 U NA NA NA

NA NA NA NA NA NA 1600 U NA NA 2.2 U

NA NA NA NA NA NA 1600 U NA NA 1.1 U

NA NA NA NA NA NA 1600 U NA NA NA

NA NA NA NA NA NA 1600 U NA NA 5.3

NA NA NA NA NA NA 1600 U NA NA 0.86 U

NA NA NA NA NA NA 1600 U NA NA 1.1 U

NA NA NA NA NA NA 1600 U NA NA 0.97 U

NA NA NA NA NA NA 1600 U NA NA 2.5 U

NA NA NA NA NA NA 1600 U NA NA 4.2

2.3 U 1.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.31 U

2.1 U 1.1 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.28 U

13 U 6.9 U NA 27 U 2.4 UJ 3.5 U 14 UJ NA NA 1.7 U

2.9 U 1.5 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.39 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD SD SD SDSD SD

20111214 20120313 2012071020121203 20121203 20130318 20130612 2013092420120710 20120910

WGL-SD-SD06-0613 WGL-SD-SD06-0913 WGL-SD-SD07-1211 WGL-SD-SD07-0312 WGL-SD-SD07-0712WGL-SD-SD06-0712-RE WGL-SD-SD06-0912 WGL-SD-SD06-1212 WGL-SD-SD06-1212-RE WGL-SD-SD06-0313

WGL-SD-06

4.2 U 2.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.55 U

5.7 U 3 U NA 27 U 2.4 UJ 3.5 U 14 UJ NA NA 0.76 U

3.2 U 1.7 U NA 27 U 2.4 UJ 3.5 U 14 UJ NA NA 0.43 U

2.4 U 1.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.31 U

3 U 1.6 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.4 U

3.1 U 1.6 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.41 U

27 4.6 U NA 27 U 3.2 J 3.5 U 14 UJ 11 J 10 U 1.2 U

3.2 U 1.7 U NA 27 U 2.4 UJ 3.5 U 14 UJ 8.6 U 10 U 0.43 U

84 3.7 U NA 300 13 J 3.7 J 54 J 36 U 15 U 0.93 U

2.7 U 1.4 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.36 U

4.2 U 2.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.56 U

4.8 U 2.5 U NA 27 U 2.4 UJ 3.5 U 14 UJ 3.4 UJ 4 U 0.64 U

NA NA NA NA NA NA NA 2.58 U 3 U NA

NA 0.69 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.17 U

1.4 U 0.76 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 UJ 0.19 U

2.8 U 1.5 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.38 U

4.4 U 2.3 U NA 27 U 2.4 UJ 3.5 U 14 UJ 3.4 UJ 4 U 0.58 U

2.8 U 1.5 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.37 U

3.5 U 1.8 U NA 27 U 2.4 UJ 3.5 U 14 UJ 3.4 UJ 4 U 0.47 U

3.3 U 1.7 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.44 U

2.9 U 1.5 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.39 U

7.4 U 3.9 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.99 U

2.2 U 1.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.29 U

6.1 U 3.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 2.1 U 2.4 U 0.82 U

7.9 U 4.1 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 1 U

2.7 U 1.4 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.36 U

5.7 U 3 U NA 27 U 2.4 U 3.5 U 14 UJ 8.6 U 10 U 0.76 U

2.3 U 1.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.3 U

2.7 U 1.4 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.36 U

2.1 U 1.1 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.27 U

NA NA NA NA NA NA NA 2.12 U 2.5 U NA

NA NA NA NA NA NA NA 2.34 UJ 2.75 UJ NA

2.3 U 1.2 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.31 U

3 U 1.6 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.4 U

2.7 U 1.4 U NA 27 U 2.4 UJ 3.5 U 14 UJ 1.7 U 2 U 0.36 U

1.8 U 0.97 U NA 27 U 2.4 UJ 3.5 U 14 UJ 3.4 U 4 U 0.24 U

2.8 U 1.5 U NA 27 U 2.4 UJ 3.5 U 14 UJ 3.4 U 4 U 0.37 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

2230 2670 17800 NA 6240 J 2230 5980 6420 J 8080 7300

0.15 U 0.23 U 0.75 U NA 0.45 UJ 0.33 U 0.11 J 0.1 J 0.57 J 0.16 U

2.3 2.9 11.4 NA 19.1 J 2.5 4.9 J 4.3 5.7 5.3

8.1 11.3 84.4 NA 22.5 J 11.2 U 22.7 26.6 31.7 28.4

0.01 J 0.1 U 0.94 NA 4.2 J 0.14 J 0.24 0.26 0.34 0.13

0.049 J 0.0065 U 0.41 NA 0.17 J 0.013 U 0.11 0.09 J 0.13 0.15

71.9 519 2200 NA 576 J 1010 1510 1490 1860 1170

3.3 4.3 23.5 NA 14.5 J 3.5 8.6 10.9 10.8 9.8

1.9 2.8 14.8 NA 0.76 J 1.8 U 1.8 2.4 4.2 3.1

4.9 6.1 U 33.3 J NA 20.6 J 5.3 16 J 13 14.4 14

5590 7360 34100 NA 8910 J 5420 5350 6870 10100 7810

4 5.1 U 37.4 NA 23.6 J 5.2 17.5 15.4 17.3 15.5

947 1110 5010 NA 237 J 828 881 1340 J 1890 1490

78 93.9 484 J NA 28.9 J 74.3 100 112 189 145

0.0042 J 0.061 U 0.036 U NA 0.23 J 0.013 U 0.05 0.04 0.036 J 0.031 J

3.3 4.3 25.8 NA 3.5 J 3.1 U 5.7 7.4 10.1 7.8

301 389 2190 NA 216 J 337 U 495 J 725 869 702

0.25 U 0.41 U 0.34 U NA 5.8 J 0.55 U 0.22 J 0.24 J 0.3 U 0.27 U

0.025 U 0.028 U 0.45 U NA 0.076 UJ 24.7 0.17 0.13 0.03 U 0.027 U

54.1 236 U 593 NA 54.7 J 172 U 231 320 388 516

0.21 J 0.095 U 0.12 NA 0.26 UJ 0.19 U 0.04 J 0.05 J 0.44 J 0.45

4.5 6.9 25.5 NA 53.6 J 6 U 8 8.9 11 9

11.4 16.2 97.5 J NA 7.6 J 14.4 33.7 30.5 38.1 35.4

NA 38 43 NA 73 23 NA NA NA NA

NA NA NA NA NA NA 72 73 NA NA

0.11 U 3.3 UJ 1.7 UJ NA 15 UJ 1.6 U 7 J 6.1 J 3.4 3.5

0.12 U 3.3 UJ 1 J NA 15 UJ 1.6 UJ 9.1 J 9 3.3 4.8

0.16 U 3.3 UJ 1.7 UJ NA 15 UJ 1.6 UJ 10 J 9.8 J 2 4.7

0.054 UJ 1.7 UJ 1.6 J NA 7.7 UJ 0.84 U 1.1 U 1.1 UJ 0.054 U 0.055 UJ

0.043 UJ 1.7 UJ 0.85 UJ NA 7.7 UJ 0.84 U 1.1 U 1.1 U 0.043 U 0.043 UJ

1.9 U 33 U 17 U NA 30 UJ 16 UJ 11 UJ 11 U 1.9 U 1.9 U

2.2 U 33 U 17 U NA 30 UJ 16 UJ 11 UJ 11 U 2.2 U 2.2 U

0.031 UJ 1.7 UJ 0.85 UJ NA 7.7 UJ 0.84 U 1.1 U 1.1 U 0.031 U 0.031 UJ

0.059 U 1.7 UJ 0.85 UJ NA 7.7 UJ 0.84 U 1.1 U 1.1 UJ 0.059 U 0.059 U

0.079 U 3.3 UJ 1.7 UJ NA 15 UJ 1.6 U 2.2 U 2.8 J 0.079 U 0.079 U

0.074 UJ 3.3 UJ 1.7 UJ NA 15 UJ 1.6 U 2.2 U 2.1 U 0.074 U 0.074 UJ

0.064 U 3.3 UJ 1.7 UJ NA 24 J 1.6 U 2.2 U 2.1 U 0.064 U 0.064 U

0.069 U 3.3 UJ 1.7 UJ NA 17 J 1.6 U 2.2 U 2.1 U 0.069 U 0.069 U

0.11 U 3.3 UJ 1.7 UJ NA 15 UJ 1.6 U 2.2 U 2.1 U 0.11 U 0.11 U

0.059 U 3.3 UJ 1.7 UJ NA 15 UJ 1.6 U 2.2 UJ 5.5 J 0.059 U 0.059 U

0.027 U 1.7 UJ 0.93 J NA 7.7 UJ 0.84 U 1.1 U 1.1 UJ 0.027 U 0.027 U

0.1 U 1.7 UJ 4.4 J NA 7.7 UJ 0.84 U 1.1 U 1.1 U 9.6 10

0.036 U 1.7 UJ 3.8 J NA 7.7 UJ 0.84 U 1.1 U 1.1 UJ 0.035 U 0.036 U

0.079 U 1.7 UJ 0.85 UJ NA 7.7 UJ 0.84 U 0.77 J 1.1 J 0.079 U 0.079 U

0.43 U 17 UJ 8.5 UJ NA 94 J 8.4 U 11 U 3.8 J 0.43 U 0.44 U

NA NA NA NA NA NA 26.1 J NA NA NA

SD SD SDSD SD SD SD SDSD SD

20120314 20120710 2012091020130318 20130318 20130612 20130924 2011121420120910 20121203

WGL-SD-SD07-0913 WGL-SD-SD08-1211 WGL-SD-SD08-0312 WGL-SD-SD08-0712 WGL-SD-SD08-0912WGL-SD-SD07-0912 WGL-SD-SD07-1212 WGL-SD-SD07-0313 WGL-SD-SD07-0313-RE WGL-SD-SD07-0613

WGL-SD-07
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD SD SD SDSD SD

20120314 20120710 2012091020130318 20130318 20130612 20130924 2011121420120910 20121203

WGL-SD-SD07-0913 WGL-SD-SD08-1211 WGL-SD-SD08-0312 WGL-SD-SD08-0712 WGL-SD-SD08-0912WGL-SD-SD07-0912 WGL-SD-SD07-1212 WGL-SD-SD07-0313 WGL-SD-SD07-0313-RE WGL-SD-SD07-0613

WGL-SD-07

0.98 U 3.3 U 3.3 UJ NA 6 UJ NA 4.8 J 13 U NA 0.99 U

0.62 U 3.3 UJ 3.3 UJ NA 30 J NA NA NA NA 4.2

0.88 U 3.3 U 3.3 UJ NA 6 UJ NA 3.1 J 2.1 J NA 4.9

0.86 U 3.3 U 3.3 UJ NA 6 UJ NA 6.4 J 1.9 J NA 19

0.93 U 3.3 U 4.4 NA 6 UJ NA 9 J 5.6 J NA 30

NA NA 28 J NA 1500 J NA 71 47 NA NA

1.3 U 3.3 U 22 NA 6 UJ NA 83 J 66 NA 68

0.93 U 3.3 U 18 NA 35 J NA 66 J 62 NA 76

1.6 U 3.3 U 41 J NA 6 UJ NA 130 J 110 J NA 120

1.1 U 3.3 UJ 14 NA 23 J NA 62 J 27 J NA 50

1.3 U 3.3 U 11 J NA 6 UJ NA 43 J 30 NA 36

2.2 U 3.3 U 21 J NA 6 UJ NA 96 J 78 NA 97

1.1 U 3.3 U 3.4 NA 6 UJ NA 19 J 18 J NA 14

3.8 4.6 36 J NA 150 J NA 120 J 120 NA 150

0.85 U 3.3 U 3.3 U NA 6 UJ NA 6.6 J 13 U NA 8.2

NA NA NA NA NA NA 880 J 679 J NA NA

1.1 U 3.3 U 14 NA 23 J NA 61 J 68 NA 44

NA NA NA NA NA NA 108 J 46.6 J NA NA

0.98 U 3.3 U 3.3 UJ NA 6 UJ NA 7.8 J 13 U NA 0.99 U

0.96 U 3.3 U 18 NA 6 UJ NA 70 J 37 NA 84

3.4 4.9 14 J NA 170 J NA NA NA NA 6.5

1.1 U 3.5 34 J NA 96 J NA 200 J 100 NA 150

NA NA NA NA NA NA 498 J 432 J NA NA

NA NA NA NA NA NA 498 J 432 J NA NA

NA NA NA NA NA NA 990 720 NA NA

NA NA NA NA NA 330 U NA NA 0.62 U NA

NA NA NA NA NA 330 U NA NA 0.88 U NA

NA NA NA NA NA 330 U NA NA 12 NA

NA NA NA NA NA 330 U NA NA 15 NA

NA NA NA NA NA 330 UJ NA NA NA NA

NA NA NA NA NA 330 U NA NA 33 NA

NA NA NA NA NA 330 U NA NA 31 NA

NA NA NA NA NA 330 U NA NA 50 NA

NA NA NA NA NA 330 U NA NA 23 NA

NA NA NA NA NA 330 U NA NA 19 NA

NA NA NA NA NA 330 U NA NA NA NA

NA NA NA NA NA 330 U NA NA NA NA

NA NA NA NA NA 330 U NA NA 42 NA

NA NA NA NA NA 330 U NA NA 5.5 NA

NA NA NA NA NA 170 J NA NA NA NA

NA NA NA NA NA 330 U NA NA 88 NA

NA NA NA NA NA 330 U NA NA 6 NA

NA NA NA NA NA 330 U NA NA 22 NA

NA NA NA NA NA 330 U NA NA 37 NA

NA NA NA NA NA 330 U NA NA 35 NA

NA NA NA NA NA 330 U NA NA 77 NA

0.19 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.46 U 0.72 UJ

0.18 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.42 U 0.65 UJ

1.1 U 3.2 U NA 2.4 13 UJ 3.1 UJ NA NA 2.6 U 4.1 U

0.24 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.58 U 0.91 UJ
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD SD SD SDSD SD

20120314 20120710 2012091020130318 20130318 20130612 20130924 2011121420120910 20121203

WGL-SD-SD07-0913 WGL-SD-SD08-1211 WGL-SD-SD08-0312 WGL-SD-SD08-0712 WGL-SD-SD08-0912WGL-SD-SD07-0912 WGL-SD-SD07-1212 WGL-SD-SD07-0313 WGL-SD-SD07-0313-RE WGL-SD-SD07-0613

WGL-SD-07

0.35 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ NA 1.3 UJ

0.47 U 3.2 U NA 2.4 13 UJ 3.1 UJ NA NA 1.1 U 1.8 UJ

0.27 U 3.2 U NA 2.4 13 UJ 3.1 UJ NA NA 0.64 U 1 UJ

0.2 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.47 U 0.73 UJ

0.25 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.6 U 0.94 UJ

0.26 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.61 U 0.95 UJ

0.73 U 3.2 U NA 8.2 J 13 UJ 1.7 J 22 J 16 J 1.7 U 2.7 UJ

0.27 U 3.2 U NA 2.4 13 UJ 3.1 UJ 8.2 UJ 7.8 UJ 0.63 U 0.99 UJ

4 7.3 NA 20 J 13 UJ 8.9 J 110 110 J 1.4 U 2.2 UJ

0.22 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.53 U 0.83 UJ

0.35 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.84 U 1.3 UJ

0.4 U 3.2 U NA 2.4 13 UJ 3.1 UJ 3.3 UJ 3.1 UJ 0.95 U 1.5 UJ

NA NA NA NA NA NA 2.45 UJ 2.35 UJ NA NA

0.11 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.26 U 0.41 UJ

0.12 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.29 U 0.45 UJ

0.24 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.56 U 0.88 UJ

0.37 U 3.2 U NA 2.4 13 UJ 3.1 UJ 3.3 UJ 3.1 UJ 0.87 U 1.4 UJ

0.23 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.55 U 0.87 UJ

0.29 U 3.2 U NA 2.4 13 UJ 3.1 UJ 3.3 UJ 3.1 UJ 0.69 U 1.1 UJ

0.27 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.65 U 1 UJ

0.24 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.58 U 0.91 UJ

0.62 U 3.2 UJ NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 1.5 U 2.3 U

0.18 U 3.2 U NA 2.4 UJ 13 UJ 3.1 UJ 1.6 UJ 1.6 U 0.43 U 0.68 UJ

0.51 U 3.2 U NA 2.4 13 UJ 3.1 UJ 2 UJ 1.9 UJ 1.2 U 1.9 U

0.66 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 1.6 U 2.4 U

0.22 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.53 U 0.83 UJ

2.4 3.2 U NA 11 J 13 UJ 3.1 UJ 8.2 U 7.8 UJ 1.1 U 3.2 J

0.19 U 3.2 U NA 2.4 UJ 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.45 U 0.71 UJ

0.23 U 3.2 UJ NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.54 U 0.84 UJ

0.17 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.41 U 0.64 UJ

NA NA NA NA NA NA 2.02 UJ 1.98 UJ NA NA

NA NA NA NA NA NA 2.23 UJ 2.17 UJ NA NA

0.19 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.46 U 0.72 UJ

0.25 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.59 U 0.92 UJ

0.23 U 3.2 U NA 2.4 13 UJ 3.1 UJ 1.6 UJ 1.6 UJ 0.54 U 0.84 UJ

0.15 U 3.2 U NA 2.4 13 UJ 3.1 UJ 3.3 UJ 3.1 UJ 0.36 U 0.57 UJ

0.23 U 3.2 U NA 2.4 13 UJ 3.1 UJ 3.3 UJ 3.1 UJ NA 0.86 UJ
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

TOTAL SOLIDS

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALDRIN

ALPHA-CHLORDANE

AROCLOR-1248

AROCLOR-1254

BETA-BHC

DELTA-BHC

DIELDRIN

ENDOSULFAN II

ENDOSULFAN SULFATE

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-BHC (LINDANE)

GAMMA-CHLORDANE

HEPTACHLOR

HEPTACHLOR EPOXIDE

METHOXYCHLOR

TOTAL DDD/DDE/DDT

11300 11400 NA 6810 J 10400

0.68 J 0.46 NA 0.47 UJ 0.53 J

8.6 7.4 J NA 23.4 J 6.6

44.8 46.1 J NA 22.2 J 47.5

0.47 0.53 NA 5.8 J 0.45

0.044 U 0.17 NA 0.12 J 0.018 U

2420 2010 J NA 384 J 1850

14.5 15.1 NA 18.3 J 13.9

8 8.1 NA 0.54 J 5.2 U

20.9 21.4 NA 23.2 J 20.9

18400 20100 J NA 12800 J 13000

24.7 J 28.4 NA 23 J 23.8

2930 3060 NA 111 J 2290

409 335 J NA 14.8 J 186

0.064 U 0.048 J NA 0.18 J 0.048 U

14.3 15 J NA 2.6 J 11.8

1300 1320 J NA 142 J 1200 J

0.97 0.27 NA 7.3 J 0.76 U

0.03 U 0.4 U NA 0.079 UJ 0.076 U

507 297 J NA 38.3 J 435 U

0.31 U 0.093 J NA 0.5 J 0.26 U

15.2 15.8 NA 88.2 J 12.7

58.1 57.3 NA 5.4 J 46.7

31 26 NA 74 33

NA NA NA NA NA

3.2 U NA 2.4 J 3.1 UJ 3.1 J

3.9 NA 2.9 J 3.1 UJ 6.2 J

3.2 U NA 3.8 J 25 J 4.9 J

1.7 U NA 1.7 UJ 1.6 UJ 0.84 UJ

1.7 U NA 1.7 UJ 1.6 UJ 1.7 J

32 U 16 UJ NA 31 UJ 13 UJ

32 U 16 UJ NA 31 UJ 13 UJ

1.7 U NA 1.7 UJ 1.6 UJ 0.84 UJ

1.7 U NA 1.7 UJ 1.6 UJ 0.84 UJ

3.2 U NA 3.3 UJ 3.1 UJ 1.6 UJ

3.2 U NA 3.3 UJ 3.1 UJ 1.6 UJ

3.2 U NA 3.3 UJ 19 J 2.5 J

3.2 U NA 3.3 UJ 15 J 1.6 UJ

3.2 U NA 3.3 UJ 18 J 2.4 J

3.2 U NA 3.3 UJ 11 J 1.6 UJ

1.7 U NA 1.7 UJ 1.6 UJ 0.84 UJ

18 J NA 15 J 1.6 UJ 3.9 J

1.7 U NA 1.7 UJ 1.6 UJ 0.84 UJ

1.7 U NA 1.7 UJ 1.6 UJ 0.84 UJ

17 U NA 17 UJ 140 J 8.4 UJ

NA NA NA NA NA

SD SD SDSD SD

20130318 20130612 2013092420121203 20130318

WGL-SD-SD08-1212 WGL-SD-SD08-0313 WGL-SD-SD08-0313-DL WGL-SD-SD08-0613 WGL-SD-SD08-0913

WGL-SD-08
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL CARCINOGENIC PAHS-HALFND

TOTAL CARCINOGENIC PAHS-POS

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DI-N-BUTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

PHENANTHRENE

PHENOL

PYRENE

VOLATILES (UG/KG)

1,1,1-TRICHLOROETHANE

1,1,2-TRICHLOROETHANE

1,1,2-TRICHLOROTRIFLUOROETHANE

1,1-DICHLOROETHANE

SD SD SDSD SD

20130318 20130612 2013092420121203 20130318

WGL-SD-SD08-1212 WGL-SD-SD08-0313 WGL-SD-SD08-0313-DL WGL-SD-SD08-0613 WGL-SD-SD08-0913

WGL-SD-08

5.2 3.3 UJ NA 6.2 UJ NA

3.3 UJ 3.3 UJ NA 49 J NA

3.3 U 3.3 UJ NA 6.2 UJ NA

14 8 J NA 6.2 UJ NA

15 6.9 J NA 6.2 UJ NA

NA 28 J NA 820 J NA

42 43 J NA 6.2 UJ NA

51 26 J NA 13 J NA

87 55 J NA 26 J NA

45 J 20 J NA 25 J NA

31 15 J NA 12 J NA

64 49 J NA 6.2 UJ NA

9.2 4.6 J NA 20 J NA

90 51 J NA 70 J NA

6.1 3.6 J NA 6.2 UJ NA

NA NA NA NA NA

35 18 J NA 19 J NA

NA NA NA NA NA

11 3.3 UJ NA 6.2 UJ NA

40 34 J NA 41 J NA

4.2 4.2 J NA 100 J NA

84 52 J NA 46 J NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 UJ

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 110 J

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 190 J

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

NA NA NA NA 330 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 UJ

5.2 U 2.1 UJ NA 16 UJ 3.9 U
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,1-DICHLOROETHENE

1,2-DIBROMO-3-CHLOROPROPANE

1,2-DIBROMOETHANE

1,2-DICHLOROETHANE

1,2-DICHLOROPROPANE

1,3-DICHLOROBENZENE

2-BUTANONE

4-METHYL-2-PENTANONE

ACETONE

BENZENE

BROMODICHLOROMETHANE

BROMOMETHANE

BTEX

CARBON DISULFIDE

CARBON TETRACHLORIDE

CHLORODIBROMOMETHANE

CHLOROETHANE

CHLOROFORM

CHLOROMETHANE

CIS-1,2-DICHLOROETHENE

CIS-1,3-DICHLOROPROPENE

CYCLOHEXANE

ETHYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYL TERT-BUTYL ETHER

METHYLENE CHLORIDE

STYRENE

TETRACHLOROETHENE

TOLUENE

TOTAL CHLORINATED ETHENES

TOTAL CHLORINATED VOCS

TRANS-1,2-DICHLOROETHENE

TRANS-1,3-DICHLOROPROPENE

TRICHLOROETHENE

TRICHLOROFLUOROMETHANE

VINYL CHLORIDE

Acronyms:

mg/kg - milligrams per kilogram
RDWP - Remedial Action Sediment Goals from 100% Design Work Plan 
(Shaw, 2010)

ug/kg - micrograms per kilogram

Validation Qualifiers:

U - Not detected down to the method detection limit (MDL). 

J - Estimated concentration

UJ -Not detected. Sample quantitation limit is estimated.

Dark shading - exceeds RDWP, light shading - detected

SD SD SDSD SD

20130318 20130612 2013092420121203 20130318

WGL-SD-SD08-1212 WGL-SD-SD08-0313 WGL-SD-SD08-0313-DL WGL-SD-SD08-0613 WGL-SD-SD08-0913

WGL-SD-08

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 4.2 J NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 10 J NA 16 UJ 9.3

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

NA NA NA NA NA

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 UJ 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.6 J NA 16 UJ 3.9 UJ

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 UJ 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

NA NA NA NA NA

NA NA NA NA NA

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U

5.2 U 2.1 UJ NA 16 UJ 3.9 U
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87 100 UJ 100 U 100 U 29.8 J 100 U 65.2 U 65.2 U 7 UJ 111 J 17.8 J 100 U 40 UJ 40 UJ NA
ANTIMONY 1 U 1 U 1 U 0.26 UJ 1 U 0.256 UJ 0.232 UJ 1.3 UJ 0.21 UJ 5 U 5 U 0.5 UJ 0.5 UJ NA
ARSENIC 150 1 U 1 U 1 U 0.181 U 1 U 0.311 U 0.311 U 0.39 1.5 U 5 UJ 5 U 3.5 J 4 U NA
BARIUM 183 J 184 179 171 200 238 204 101 J 230 55 J 223 168 196 NA
BERYLLIUM 1 U 1 U 1 U 0.073 U 1 U 0.021 U 0.021 U 0.011 UJ 0.09 U 0.5 U 0.2 U 0.2 U 0.2 U NA
CADMIUM 0.25 1 U 1 U 1 U 0.052 U 1 U 0.027 UJ 0.027 UJ 0.027 U 0.06 UJ 3 U 3 U 0.03 J 0.35 J NA
CALCIUM 167000 172000 268000 190000 199000 217000 232000 120000 216000 66300 239000 179000 213000 NA
CHROMIUM 11 3 UJ 3 U 3 U 0.764 UJ 2 U 0.579 UJ 0.354 UJ 0.4 J 0.86 UJ 0.66 UJ 2 UJ 2 UJ 4 UJ NA
COBALT 1 U 1 U 1 U 0.398 J 1 U 0.427 J 0.358 UJ 0.29 J 0.4 UJ 0.31 J 0.45 J 0.82 J 0.46 J NA
COPPER 9 1 U 1 U 1 U 0.501 J 1 U 0.641 U 0.641 U 1.1 UJ 0.97 UJ 0.82 J 2 UJ 2 UJ 0.9 J NA
IRON 1000 25100 J 17000 35900 26600 15500 J 17700 32800 12900 J 21600 6620 J 12000 27500 9760 NA
LEAD 2.5 1 UJ 1 U 1 U 0.123 J 1 U 0.052 UJ 0.073 UJ 0.049 UJ 0.09 UJ 0.22 UJ 0.5 U 0.14 J 2.9 U NA
MAGNESIUM 10900 11400 18800 13800 14900 15400 17000 8780 16600 5710 19500 14800 J 17900 NA
MANGANESE 2920 3120 5710 3900 3900 4130 5030 2440 5420 1570 J 5240 4560 4470 NA
MERCURY 0.77 0.2 U 0.2 U 0.2 U 0.03 U 0.2 U 0.027 U 0.027 U 0.016 UJ 0.03 J 0.1 UJ 0.1 U 0.1 UJ 0.1 UJ NA
NICKEL 52 3.1 J 3.7 4.3 4.4 3.2 3.9 2.8 UJ 0.59 UJ 0.35 J 1.3 J 1.5 UJ 2.1 J 1.7 J NA
POTASSIUM 10200 J 10400 13600 9420 11600 11800 11500 6560 12400 3970 13800 9530 12600 NA
SELENIUM 5 1 U 1 U 1 UJ 0.231 U 2 U 0.154 J 0.328 J 0.23 UJ 2.4 UJ 0.94 J 3 UJ 1.8 J 3 UJ NA
SODIUM 15300 16900 21800 20400 22500 21700 J 22100 13300 23500 7990 25100 17600 22300 NA
VANADIUM 1 UJ 1 U 1 U 0.116 U 1 U 0.91 U 0.91 U 0.9 UJ 1.4 UJ 4 U 4 UJ 4 UJ 0.63 J NA
ZINC 120 14.1 J 28.3 J 20 U 18.3 UJ 20 U 5.7 U 11.7 J 17 UJ 1.9 UJ 7.8 J 12.7 6 J 7.4 J NA
EPH MADEP (UG/L)
C11-C22 AROMATICS 100 U 120 130 U 100 U 100 U 100 U 100 U 100 U 94 UJ 94 UJ 79 UJ 95 J 71 U 27.6 U
C11-C22 AROMATICS-UNADJ NA NA NA NA NA NA NA NA 94 UJ 94 UJ 79 UJ 95 J 71 U NA
C19-C36 ALIPHATICS 200 U 200 U 200 U 200 UJ 200 UJ 200 U 200 U 200 U 94 U 94 UJ 71 U 71 UJ 71 UJ 86.9 U
C5-C8 ALIPHATICS 100 U 100 U 100 U 100 U 100 UJ 100 U 100 U 100 U 100 U 100 U 75 U 75 U 75 U 5.55 U
C5-C8 ALIPHATICS-UNADJ NA NA NA NA NA NA NA NA 100 U 100 U 75 U 75 U 75 U NA
C5-C8+C9-C12 ALIPHATICS NA NA NA NA NA NA NA NA NA 100 U 75 U 75 U 75 U NA
C9-C10 AROMATICS 100 U 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 75 U 75 U 75 U 14.4 J
C9-C12 ALIPHATICS 100 U 100 U 100 U 100 U 100 UJ 100 U 100 U 100 U 100 U 100 U 75 U 75 U 75 U 1.12 R
C9-C12 ALIPHATICS-UNADJ NA NA NA NA NA NA NA NA 100 U 100 U 75 U 75 U 75 U NA
C9-C18 ALIPHATICS 200 U 200 U 200 U 200 UJ 200 UJ 200 U 200 U 200 U 94 UJ 94 UJ 71 U 71 UJ 71 UJ 60.6 U
FIELD (MG/L)
FERROUS IRON NA NA NA NA NA NA NA NA 21.5 NA NA NA 6.6 NA
HERBICIDES (UG/L)
DICAMBA 0.1 U 0.1 U 0.1 UJ 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
MCPA 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U NA NA NA NA NA NA
MCPP 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U NA NA NA NA NA NA
METALS (UG/L)
ALUMINUM 87 23200 346 3330 1710 2480 790 345 546 NA NA NA NA NA 4.5 J
ANTIMONY 1 U 1 U 1 U 0.353 UJ 1 U 0.304 UJ 0.237 UJ 1.2 UJ NA NA NA NA NA 0.26 J
ARSENIC 150 4.4 1 U 1 U 0.181 U 1 U 0.311 U 0.311 U 0.8 J NA NA NA NA NA 0.31 J
BARIUM 483 215 272 231 285 270 J 222 124 J NA NA NA NA NA 58
BERYLLIUM 1.3 1 U 1 U 0.073 U 1 U 0.035 J 0.021 U 0.048 UJ NA NA NA NA NA 0.072 U
CADMIUM 0.25 2.5 1 U 1 U 0.072 J 1 U 0.027 UJ 0.027 UJ 0.042 UJ NA NA NA NA NA 0.084 U
CALCIUM 197000 190000 256000 227000 217000 221000 228000 134000 NA NA NA NA NA 128000
CHROMIUM 11 13.2 3 U 3 U 1.8 UJ 2.2 1.4 UJ 0.643 UJ 0.93 UJ NA NA NA NA NA 0.18 J
COBALT 5.9 1 U 1.3 0.878 J 1 U 0.632 J 0.418 UJ 0.48 J NA NA NA NA NA 0.14 J
COPPER 9 24.6 1.7 3 2 3.8 J 1.4 0.854 J 2.6 UJ NA NA NA NA NA 0.98 J
CYANIDE 5.2 9.1 U 4.3 U 4.3 U 2.4 U 2.4 U 2.4 U 2.4 U NA 5.6 J NA NA NA NA NA
IRON 1000 66600 23000 42600 39000 J 31000 27900 35200 18100 NA NA NA NA NA 59.8 J
LEAD 2.5 160 3.7 5.9 4.3 8.6 2.2 1.1 UJ 3 J NA NA NA NA NA 0.084 J
MAGNESIUM 15100 12400 18400 16500 16300 15700 16600 9780 NA NA NA NA NA 9150
MANGANESE 3950 3390 5490 4710 4290 4220 4920 2730 NA NA NA NA NA 70.4
MERCURY 0.77 0.2 U 0.2 U 0.2 U 0.03 U 0.2 U 0.027 U 0.027 U 0.016 UJ NA NA NA NA NA 0.028 U
NICKEL 52 13.3 4.3 5.7 5.3 4.4 J 4.1 2.7 UJ 0.72 UJ NA NA NA NA NA 0.85 J
POTASSIUM 14700 11300 13700 11400 12800 12100 11300 7220 NA NA NA NA NA 7650
SELENIUM 5 1 U 1 U 1 U 0.231 U 2 U 0.17 J 0.382 J 0.26 J NA NA NA NA NA 0.3 J
SILVER 1 U 1 U 1 U 0.032 U 1 U 0.015 UJ 0.013 U 0.045 UJ NA NA NA NA NA 0.028 J
SODIUM 17500 18000 21100 24500 24100 22100 21700 14800 NA NA NA NA NA 12400
THALLIUM 1 U 1 U 1 U 0.049 U 1 U 0.075 U 0.075 U 0.022 UJ NA NA NA NA NA 0.048 U
VANADIUM 59.3 2.6 3.1 3.3 4.3 1.8 1.1 2.7 J NA NA NA NA NA 0.61 U
ZINC 120 383 20 U 25.4 25.8 U 29.7 J 17.1 J 13.7 J 17.1 UJ NA NA NA NA NA 1.4 J
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20 550 J 510 820 J 730 690 720 660 330 680 450 630 480 630 400
CHEMICAL OXYGEN DEMAND 82 37 64 43 65 59 61 45 88 58 55 50 61 48
CHLORIDE 230 8.9 11 14 12 13 13 11 7.3 14 10 J 11 J 9.4 12 5.4
FERROUS IRON 29 13 1.95 29.4 J 18.4 23.8 1.84 11.4 NA 7.13 15 15.8 NA NA
NITRATE 0.13 U NA NA NA NA NA 0.69 0.13 U NA 0.025 U 0.025 UJ NA NA 0.024 J
NITRATE-N NA 0.061 U 0.13 U 0.13 U 0.13 U 0.13 U NA NA 0.016 J NA NA 0.025 UJ 0.025 J NA
SULFATE 5 U 170 5 U 38 5 U 5 U 5 U 22 1 U 23 4.8 38 0.5 U 3 J
TOTAL DISSOLVED SOLIDS 610 730 880 730 740 770 460 440 700 440 900 580 770 380
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2 NA NA NA NA NA NA NA 5.6 J NA 8 U 8 U NA NA NA
PESTICIDES/PCBS (UG/L)
4,4'-DDD 0.013 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.024 U 0.024 U 0.024 U 0.024 U 0.0064 U
4,4'-DDE 0.018 UJ 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.024 U 0.024 U 0.024 UJ 0.024 U 0.0056 U
4,4'-DDT 0.001 0.06 UR 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.024 U 0.024 UJ 0.024 U 0.024 U 0.007 U
ALDRIN 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0043 U
ALPHA-BHC 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0018 U
ALPHA-CHLORDANE 0.0043 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 UJ 0.012 U 0.0024 U
AROCLOR-1260 0.014 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.48 U 0.12 U 0.12 UJ NA 0.12 U NA
DELTA-BHC 0.03 U 0.01 U 0.012 0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 UJ 0.012 UJ 0.0027 U

SWSW SW SW SW SW SW SW SW SW SW SW SW SW
2012050120070613 20070913 20071205 20080408 20080611 20080908 20081209 20090310 20090914 20100318 20100916 20110314 20110906

RDA-SW01
RDA-SW-SW01-0908 RDA-SW-SW01-1208 RDA-SW-SW01-0309 RDA-SW-SW01-0909 RDA-SW-SW01-0310RDA-SW-SW01-0607 RDA-SW-SW01-0907 RDA-SW-SW01-1207 RDA-SW-SW01-0408 RDA-SW-SW01-0608 RDA-SW-SW01-0910 RDA-SW-SW01-0311 RDA-SW-SW01-0911 RDA-SW-SW01-52012
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX SWSW SW SW SW SW SW SW SW SW SW SW SW SW

2012050120070613 20070913 20071205 20080408 20080611 20080908 20081209 20090310 20090914 20100318 20100916 20110314 20110906

RDA-SW01
RDA-SW-SW01-0908 RDA-SW-SW01-1208 RDA-SW-SW01-0309 RDA-SW-SW01-0909 RDA-SW-SW01-0310RDA-SW-SW01-0607 RDA-SW-SW01-0907 RDA-SW-SW01-1207 RDA-SW-SW01-0408 RDA-SW-SW01-0608 RDA-SW-SW01-0910 RDA-SW-SW01-0311 RDA-SW-SW01-0911 RDA-SW-SW01-52012

DIELDRIN 0.056 0.06 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.024 U 0.024 U 0.024 UJ 0.024 U 0.0056 U
ENDRIN ALDEHYDE 0.06 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.024 U 0.024 U 0.024 UJ 0.024 U 0.015 U
ENDRIN KETONE 0.06 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.1 U 0.024 U 0.024 U 0.024 U 0.024 UJ 0.0046 U
GAMMA-BHC (LINDANE) 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 U 0.0089 J 0.0019 U
GAMMA-CHLORDANE 0.0043 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.027 UJ 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 UJ 0.012 U 0.0026 U
HEPTACHLOR 0.0038 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0039 U
HEPTACHLOR EPOXIDE 0.0038 0.03 U 0.01 U 0.01 U 0.01 U 0.049 0.01 U 0.01 U 0.01 U 0.05 U 0.012 U 0.012 U 0.012 UJ 0.012 U 0.0028 U
TOTAL AROCLOR 0.014 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 U 0.48 UJ 0.82 U 0.82 UJ NA 0.83 U NA
TOTAL DDD/DDE/DDT 0.001 0.013 J 0.02 U 0.02 U 0.02 U 0.02 U NA 0.02 U 0.02 U 0.1 U NA 0.024 UJ 0.024 UJ NA NA
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE 1 U 1 U 1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 J 0.094 U 0.095 U 0.095 U 0.018 U
ACENAPHTHENE 0.11 J 0.13 0.12 0.14 0.12 0.17 0.11 0.17 0.2 0.3 J 0.19 0.25 0.14 J 0.019 U
ANTHRACENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.051 J 0.095 U 0.017 U
BENZO(A)ANTHRACENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.28 J 0.12 J 0.042 U
BENZO(A)PYRENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.22 J 0.095 U 0.017 U
BENZO(B)FLUORANTHENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.29 0.095 UJ 0.056 U
BENZO(G,H,I)PERYLENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.12 J 0.095 UJ 0.021 U
BENZO(K)FLUORANTHENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.091 J 0.095 UJ 0.02 U
CHRYSENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.095 UJ 0.095 U 0.073 U
FLUORANTHENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 UJ 0.094 U 0.44 0.095 U 0.019 U
FLUORENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 0.1 U 0.11 0.09 J 0.2 J 0.076 J 0.12 J 0.081 J 0.017 U
HIGH MOLECULAR WEIGHT PAHS 0.19 UJ 0.19 U 0.19 U 0.1 U 0.1 U NA 0.1 U 0.1 U 0.2 U 0.09 UJ 0.094 U 1.98 J NA NA
INDENO(1,2,3-CD)PYRENE 1 U 1 U 1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.2 0.095 U 0.019 U
LOW MOLECULAR WEIGHT PAHS 0.11 J 0.13 0.12 0.14 0.12 NA 0.11 0.28 0.29 J 0.6 J 0.266 J 0.601 J NA NA
PHENANTHRENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 UJ 0.094 U 0.18 J 0.095 U 0.019 U
PYRENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.09 U 0.094 U 0.34 J 0.095 UJ 0.016 U
TOTAL PAHS 0.11 J 0.13 0.12 0.14 0.12 NA 0.11 0.28 0.29 J 0.6 J 0.266 J 2.58 J NA NA
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL 0.5 UJ 20 UJ 1 UJ 1 UJ 5 UJ 5 UJ 5 UJ 5 U NA NA NA NA NA NA
4,6-DINITRO-2-METHYLPHENOL 1 UJ 0.1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 U NA NA NA NA NA NA
4-CHLOROANILINE 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
4-METHYLPHENOL 10 U 10 U 2 J 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
BENZALDEHYDE 20 UJ 20 UJ 20 U 20 UJ 20 UJ 1.8 J 20 UJ 20 UJ NA NA NA NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
CAPROLACTAM 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
LOW MOLECULAR WEIGHT PAHS NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NAPHTHALENE 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U NA NA NA NA 0.05 U
PENTACHLOROPHENOL 15 1 U 20 U 1 U 1 U 0.5 UJ 0.5 U 0.5 UJ 0.5 U NA NA NA NA NA 1.2
PHENOL 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA
VOLATILES (UG/L)
2-BUTANONE 5 U 5 UJ 5 UJ 5 U 5 UJ 5 U 5 U 5 U 5 U 2.5 U 2.5 UJ 2.5 UJ 2.5 UJ 2.1 U
ACETONE 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 6 UJ 3 J 2.5 UJ 5.8 J 3.3 J 2.2 U
BENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.33 U
BTEX 0.49 J 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 UJ 0.5 U 0.1 J 0.25 U 0.25 UJ 0.25 U 0.25 U NA
CARBON DISULFIDE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.34 U
CHLOROBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U
CHLOROMETHANE 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U
CYCLOHEXANE 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.71 U
ISOPROPYLBENZENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.38 U
METHYL ACETATE 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.86 0.25 U 0.29 U
METHYL CYCLOHEXANE 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.76 U
METHYLENE CHLORIDE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.2 UJ 0.25 U 0.25 U 0.25 U 0.41 U
TOLUENE 0.49 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.1 J 0.25 U 0.25 UJ 0.25 U 0.25 U 0.32 U
TOTAL CHLORINATED VOCS 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ 0.5 UJ 0.5 U NA NA NA NA NA
TRANS-1,3-DICHLOROPROPENE 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.06 J 0.25 U 0.25 UJ 0.25 U 0.25 U 0.48 U

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SODIUM
VANADIUM
ZINC 120
EPH MADEP (UG/L)
C11-C22 AROMATICS
C11-C22 AROMATICS-UNADJ
C19-C36 ALIPHATICS
C5-C8 ALIPHATICS
C5-C8 ALIPHATICS-UNADJ
C5-C8+C9-C12 ALIPHATICS
C9-C10 AROMATICS
C9-C12 ALIPHATICS
C9-C12 ALIPHATICS-UNADJ
C9-C18 ALIPHATICS
FIELD (MG/L)
FERROUS IRON
HERBICIDES (UG/L)
DICAMBA
MCPA
MCPP
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
CYANIDE 5.2
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
FERROUS IRON
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE 0.0043
AROCLOR-1260 0.014
DELTA-BHC

NA NA 100 UJ 100 U 100 U 100 U 100 U 100 U 100 U 26.2 U 26.2 U 26.2 U 100 U 100 U
NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.098 UJ 0.155 UJ 0.212 UJ 1 U 1 U
NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.181 U 0.181 U 0.181 U 1 U 1 U
NA NA 65.2 J 54.3 52 49.7 30.9 30.8 30.8 37.6 40 42.5 113 112.5
NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.073 U 0.073 U 0.073 U 1 U 1 U
NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.052 U 0.052 U 0.052 U 1 U 1 U
NA NA 53100 92100 87200 82400 111000 112000 114000 49500 51900 54300 62000 60650
NA NA 3 UJ 3 U 3 U 3 U 3 U 3 U 3 U 0.724 UJ 0.773 UJ 0.822 UJ 2 U 2 U
NA NA 1 U 2.7 2.55 2.4 1 U 1 U 1 U 1.4 1.5 1.6 2.2 2.2
NA NA 4.7 1.4 1.55 1.7 1 U 1 U 1 U 0.467 J 0.472 J 0.478 J 1 U 1 U
NA NA 5120 J 577 552 528 190 229 268 7840 8060 8270 1830 J 2405 J
NA NA 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 0.041 J 0.132 J 0.224 J 1 U 1 U
NA NA 6860 11300 10800 10200 17100 17400 17600 6490 6780 7070 7560 7445
NA NA 7410 6890 6380 5860 3720 3540 3370 6510 6840 7180 27800 27950
NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.03 U 0.03 U 0.03 U 0.2 U 0.2 U
NA NA 2 J 3.9 3.95 4 3.5 3.45 3.4 2.3 2.5 2.7 1.7 1.75
NA NA 2000 UJ 6910 6620 6330 8800 8890 8980 3220 3380 3530 2000 U 2000 U
NA NA 1 U 1 U 1 U 1 U 1 UJ 1 UJ 1 UJ 0.231 U 0.231 U 0.231 U 2 U 2 U
NA NA 5600 9320 8880 8430 21900 22100 22300 5590 5820 6040 6210 6135
NA NA 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 0.116 U 0.116 U 0.116 U 1 U 1 U
NA NA 13.3 J 95.3 88.4 81.5 21.6 21.4 21.1 15.1 UJ 15.5 UJ 15.9 UJ 20 U 20 U

26.7 R 111 U 130 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 UJ 100 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

84.1 U 111 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 UJ 200 UJ
5.55 U 50.1 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 UJ

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

16.9 J 7.92 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 UJ 100 UJ 100 U 100 UJ
5.6 J 10.7 J 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA NA

58.7 U 111 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 UJ 200 UJ

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 1 U 1 U 1 U 1 U 1 U
NA NA 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
NA NA 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U

2.9 UJ 164 100 U 232 236 241 100 U 100 U 100 U 306 254 202 1110 1115
0.2 UJ 0.32 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.151 UJ 0.136 UJ 0.12 UJ 1 U 1 U

0.35 J 7.4 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.559 J 0.444 J 0.329 J 1 U 1 U
48.8 J 186 133 59.1 60.4 61.6 37.4 37.3 37.2 85.2 75.1 65 161 162

0.072 UJ 0.072 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.073 U 0.073 U 0.073 U 1 U 1 U
0.084 UJ 0.14 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.052 U 0.052 U 0.052 U 1 U 1 U

63500 J 108000 60800 90600 92500 94400 119000 120000 122000 64300 63800 63200 69000 68650
0.37 J 1.3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 1.2 UJ 1.15 UJ 1.1 UJ 2 U 2 U
0.12 J 0.67 U 1.1 2.8 2.9 3 1 U 1 U 1 U 2.1 2.05 2 3 2.95
0.97 J 3.4 1 U 2.7 3 3.3 1 U 1 U 1 U 1.5 1.3 1.1 2 J 2.15 J

NA NA 9.1 U 4.3 UJ 4.3 UJ 4.3 U 4.3 U 4.3 U 4.3 U 2.4 U 2.4 U 2.4 U 2.4 U 1.95 J
2110 49200 45300 3050 3480 3910 1880 2120 2350 41800 J 33900 J 26000 J 27800 27500
0.14 J 1.2 U 1 U 1.4 1.9 2.4 1 U 1 U 1 U 2 1.75 1.5 4.3 4.35

4400 J 8270 7670 11400 11600 11800 18000 18500 19000 8290 8200 8110 8300 8345
402 J 2810 10500 6840 7120 7410 4220 4140 4060 9070 8750 8430 32100 31950

0.028 R 0.028 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.03 U 0.03 U 0.03 U 0.2 U 0.2 U
0.17 UJ 0.81 U 1.1 4.3 4.5 4.7 3.3 3.3 3.3 2.9 2.9 2.9 2.5 J 2.65 J

6010 J 6450 2000 U 6980 6920 6870 9410 9550 9690 4310 4220 4130 2000 U 2000 U
0.17 J 0.63 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.231 U 0.231 U 0.231 U 2 U 2 U

0.022 UJ 0.045 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.032 U 0.032 U 0.032 U 1 U 1 U
9850 36900 6120 9410 9400 9400 23500 23600 23800 7040 6960 6890 6750 6810
0.048 U 0.048 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.049 U 0.049 U 0.049 U 1 U 1 U

0.61 UJ 6.2 1 U 1 1.3 1.6 1 U 1 U 1 U 1.3 0.917 J 0.534 J 1.8 1.65
11 J 27.7 22.1 92.5 99.2 106 20 U 20 U 20 U 28.3 U 24.6 U 20.8 U 23.2 J 24.4 J

140 260 190 J 30 32.5 35 220 J 190 J 160 J 200 220 240 280 285
35 67 79 23 21.5 20 21 24.5 28 37 37 37 58 62.5
11 56.5 J 2.1 7.1 7.05 7 16 16 16 8.9 8.75 8.6 3.6 3.6
NA NA 8.8 0.67 0.615 0.56 0.29 0.325 0.36 12.4 J 15.6 J 18.9 J 4.85 5.675

0.21 16.7 J 0.13 U NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 0.14 0.135 0.13 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U
14 25.8 5 U 250 255 260 300 295 290 7.1 6.8 6.5 5 U 5 U

280 460 260 480 480 480 630 630 630 250 250 250 320 325

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.0064 U 0.1 U 0.06 UJ 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.0056 U 0.1 U 0.024 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

0.007 U 0.1 UJ 0.024 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.0043 U 0.05 U 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0018 UJ 0.05 U 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0024 UJ 0.05 U 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

0.021 U NA 0.24 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
0.0027 U 0.05 U 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 UJ 0.01 UJ 0.01 U 0.01 U

SW SW SW SW SWSW SW SW SW SWSW SW SW SW
20080408 20080408 20080408 20080611 2008061120070912 20070912 20071205 20071205 2007120520120906 20130319 20070612 20070912

RDA-SW-SW01-0912 RDA-SW-SW02-0408-D RDA-SW-SW02-0608 RDA-SW-SW02-0608-RDA-SW-SW02-1207 RDA-SW-SW02-1207- RDA-SW-SW02-1207-D RDA-SW-SW02-0408 RDA-SW-SW02-0408-RDA-SW-SW01-0313 RDA-SW-SW02-0607 RDA-SW-SW02-0907 RDA-SW-SW02-0907- RDA-SW-SW02-0907-D
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE 0.0043
HEPTACHLOR 0.0038
HEPTACHLOR EPOXIDE 0.0038
TOTAL AROCLOR 0.014
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
FLUORENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PHENANTHRENE
PYRENE
TOTAL PAHS
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL
4,6-DINITRO-2-METHYLPHENOL
4-CHLOROANILINE
4-METHYLPHENOL
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
CAPROLACTAM
LOW MOLECULAR WEIGHT PAHS
NAPHTHALENE
PENTACHLOROPHENOL 15
PHENOL
VOLATILES (UG/L)
2-BUTANONE
ACETONE
BENZENE
BTEX
CARBON DISULFIDE
CHLOROBENZENE
CHLOROMETHANE
CYCLOHEXANE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
TOLUENE
TOTAL CHLORINATED VOCS
TRANS-1,3-DICHLOROPROPENE

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 

SW SW SW SW SWSW SW SW SW SWSW SW SW SW
20080408 20080408 20080408 20080611 2008061120070912 20070912 20071205 20071205 2007120520120906 20130319 20070612 20070912

RDA-SW-SW01-0912 RDA-SW-SW02-0408-D RDA-SW-SW02-0608 RDA-SW-SW02-0608-RDA-SW-SW02-1207 RDA-SW-SW02-1207- RDA-SW-SW02-1207-D RDA-SW-SW02-0408 RDA-SW-SW02-0408-RDA-SW-SW01-0313 RDA-SW-SW02-0607 RDA-SW-SW02-0907 RDA-SW-SW02-0907- RDA-SW-SW02-0907-D

0.0056 U 0.1 U 0.06 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.015 U 0.1 U 0.042 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

0.0046 U 0.1 U 0.04 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.0019 U 0.05 U 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0026 U 0.05 U 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0039 UJ 0.05 UJ 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.0028 U 0.05 U 0.03 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

NA NA 0.24 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
NA NA 0.048 J 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U

0.018 U 0.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.019 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.017 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.042 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.017 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.056 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.021 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U

0.02 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.073 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.019 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.017 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U

NA NA 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.19 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.019 R 0.1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA
0.019 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.016 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U

NA NA 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.21 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U

NA NA 0.5 UJ 20 UJ 20 UJ 20 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 5 UJ 5 UJ
NA NA 1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ
NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA 12 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA 20 UJ 20 UJ 20 UJ 20 UJ 20 U 20 U 20 U 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ
NA NA 1 U 1 U 1 U 1 U 1 U 1.25 2 1 U 1 U 1 U 1 U 1 U
NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
NA NA 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U

0.05 R NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U
0.055 U NA 1 U 20 U 20 U 20 U 1 U 1 U 1 U 1 U 1 U 1 U 0.5 UJ 0.5 UJ

NA NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

2.1 U 5 U 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 5 U 5 UJ 5 UJ
2.2 U 3.1 J 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ

0.33 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
NA NA 7.7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.49 J 0.475 J

0.34 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.26 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
0.26 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
0.71 U 1 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.38 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.29 U 1 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.76 U 1 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.41 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.72 J 1 U 7.7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.49 J 0.475 J

NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
0.48 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SODIUM
VANADIUM
ZINC 120
EPH MADEP (UG/L)
C11-C22 AROMATICS
C11-C22 AROMATICS-UNADJ
C19-C36 ALIPHATICS
C5-C8 ALIPHATICS
C5-C8 ALIPHATICS-UNADJ
C5-C8+C9-C12 ALIPHATICS
C9-C10 AROMATICS
C9-C12 ALIPHATICS
C9-C12 ALIPHATICS-UNADJ
C9-C18 ALIPHATICS
FIELD (MG/L)
FERROUS IRON
HERBICIDES (UG/L)
DICAMBA
MCPA
MCPP
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
CYANIDE 5.2
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
FERROUS IRON
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE 0.0043
AROCLOR-1260 0.014
DELTA-BHC

100 U 65.2 U 65.2 U 65.2 U 65.2 U 65.2 U 65.2 U 6.5 UJ 6.2 UJ 5.9 UJ 50.1 J 19.6 J 34.8 J 100 U
1 U 0.188 UJ 0.146 UJ 0.105 UJ 0.084 U 0.084 U 0.084 U 1.5 UJ 1.35 UJ 1.2 UJ 0.15 U 1.5 J 2 J 5 U
1 U 0.311 U 0.311 U 0.311 U 0.311 U 0.311 U 0.311 U 0.3 U 0.3 U 0.3 U 1.5 U 5 UJ 5 UJ 5 UJ

112 56.9 54.6 52.3 56.3 53.6 50.9 26.6 J 28.75 J 30.9 J 32.9 38.3 J 32 J 25.7 J
1 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.004 U 0.004 U 0.004 U 0.09 U 0.5 U 0.5 U 0.5 U
1 U 0.027 UJ 0.027 UJ 0.027 UJ 0.027 UJ 0.027 UJ 0.027 UJ 0.027 U 0.027 U 0.027 U 0.05 U 3 U 3 U 3 U

59300 48500 49600 50600 64100 60500 56900 36700 37200 37700 58700 30800 29800 28700
2 U 0.461 UJ 0.49 UJ 0.519 UJ 0.256 UJ 0.227 UJ 0.198 U 0.14 UJ 0.14 UJ 0.14 UJ 0.64 UJ 0.47 UJ 0.495 UJ 0.52 UJ

2.2 1.5 1.45 1.4 1.3 J 1.25 J 1.2 J 0.52 J 0.56 J 0.6 J 0.52 J 1.2 0.925 J 0.65 J
1 U 0.641 U 0.641 U 0.641 U 0.641 U 0.641 U 0.641 U 0.91 UJ 0.895 UJ 0.88 UJ 0.35 U 0.89 J 0.9 J 0.91 J

2980 J 3510 3770 4030 21000 19800 18700 4410 J 6105 J 7800 J 1310 19000 J 13600 J 8120 J
1 U 0.05 UJ 0.049 UJ 0.048 UJ 0.157 UJ 0.103 UJ 0.049 UJ 0.091 UJ 0.1005 UJ 0.11 UJ 0.05 U 0.09 UJ 0.095 UJ 0.1 UJ

7330 6640 6820 7010 10800 10200 9500 6290 6400 6510 7940 6060 5660 5250
28100 13200 12400 11500 9540 8980 8430 3060 3405 3750 6990 6620 J 5490 J 4360 J

0.2 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.016 UJ 0.016 UJ 0.016 UJ 0.03 J 0.1 UJ 0.1 UJ 0.1 UJ
1.8 1.6 1.55 1.5 1.3 UJ 1.2 UJ 1.1 UJ 0.66 UJ 0.675 UJ 0.69 UJ 0.93 J 1.6 J 1.5 J 1.4 J

2000 U 2380 2440 2490 4310 4040 3780 3190 3175 3160 2340 2730 2840 2950
2 U 0.152 U 0.152 U 0.152 U 0.202 J 0.186 J 0.17 J 0.23 UJ 0.23 UJ 0.23 UJ 0.87 UJ 4 U 4 U 4 U

6060 6180 J 6370 J 6560 J 11000 10300 9660 7270 7365 7460 7720 7760 8030 8300
1 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.28 UJ 0.31 UJ 0.34 UJ 0.7 U 4 U 4 U 4 U

20 U 17.8 J 13.8 J 9.7 J 18.9 J 18.4 J 17.8 J 13.2 UJ 15.8 UJ 18.4 UJ 1.73 U 10.6 J 9.55 J 8.5 J

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 94 UJ 94 UJ 94 UJ 94 U
NA NA NA NA NA NA NA NA NA NA 94 UJ 94 UJ 94 UJ 94 U

200 UJ 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 94 UJ 94 UJ 94 UJ 94 UJ
100 UJ 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
NA NA NA NA NA NA NA NA NA NA 100 U 100 U 100 U 100 U
NA NA NA NA NA NA NA NA NA NA NA 100 U 100 U 100 U

100 UJ 100 U 100 U 100 U NA NA NA 100 U 100 U 100 U 100 U 100 U 100 U 100 U
100 UJ 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
NA NA NA NA NA NA NA NA NA NA 100 U 100 U 100 U 100 U

200 UJ 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 200 U 94 UJ 94 UJ 94 UJ 94 UJ

NA NA NA NA NA NA NA NA NA NA 1.86 NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U NA NA NA NA
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U NA NA NA NA

1120 86.4 J 96.7 J 107 155 143 131 87 89.55 92.1 NA NA NA NA
1 U 0.084 U 0.106 UJ 0.127 UJ 0.084 U 0.084 U 0.084 U 1.3 UJ 1.3 UJ 1.3 UJ NA NA NA NA
1 U 0.34 J 0.248 J 0.311 U 0.384 J 0.27 J 0.311 U 0.3 U 0.3 U 0.3 U NA NA NA NA

163 60.8 J 60.7 J 60.6 J 62.1 60.6 59 30.3 J 30.4 J 30.5 J NA NA NA NA
1 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.021 U 0.005 UJ 0.0064 UJ 0.0078 UJ NA NA NA NA
1 U 0.027 UJ 0.027 UJ 0.027 UJ 0.027 UJ 0.027 UJ 0.027 UJ 0.027 U 0.027 U 0.027 U NA NA NA NA

68300 53500 52700 51900 61700 62900 64100 38800 38600 38400 NA NA NA NA
2 U 0.425 UJ 0.491 UJ 0.557 UJ 0.382 UJ 0.356 UJ 0.331 UJ 0.14 UJ 0.14 UJ 0.14 UJ NA NA NA NA

2.9 1.5 1.5 1.5 1.4 J 1.35 J 1.3 J 0.59 J 0.59 J 0.59 J NA NA NA NA
2.3 J 0.641 U 0.496 J 0.672 J 0.939 J 0.836 J 0.733 J 1.1 UJ 1.1 UJ 1.1 UJ NA NA NA NA
2.7 J 2.4 U 2.4 U 2.4 U 7.1 UJ 4.75 UJ 2.4 U NA NA NA 5.9 J NA NA NA

27200 10300 10300 10300 26400 26400 26300 7840 7810 7780 NA NA NA NA
4.4 0.389 J 0.428 J 0.467 J 0.601 UJ 0.568 UJ 0.535 UJ 0.63 UJ 0.66 UJ 0.69 UJ NA NA NA NA

8390 7280 7200 7110 10300 10500 10700 6530 6570 6610 NA NA NA NA
31800 14700 13200 11800 9410 9480 9560 3490 3495 3500 NA NA NA NA

0.2 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.027 U 0.016 UJ 0.016 UJ 0.016 UJ NA NA NA NA
2.8 J 1.5 1.6 1.7 1.3 0.95 J 1.2 UJ 0.53 UJ 0.515 UJ 0.5 UJ NA NA NA NA

2000 U 2610 2600 2590 4150 4210 4270 3370 3330 3290 NA NA NA NA
2 U 0.152 U 0.152 U 0.152 U 0.152 U 0.117 J 0.158 J 0.23 UJ 0.23 UJ 0.23 UJ NA NA NA NA
1 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.013 U 0.029 UJ 0.025 UJ 0.021 UJ NA NA NA NA

6870 6650 6660 6660 10500 10600 10800 7530 7540 7550 NA NA NA NA
1 U 0.075 U 0.075 U 0.075 U 0.075 U 0.075 U 0.075 U 0.032 UJ 0.01945 UJ 0.0069 UJ NA NA NA NA

1.5 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.91 U 0.7 UJ 0.625 UJ 0.55 UJ NA NA NA NA
25.6 J 12.2 J 12.2 J 12.1 J 17.4 J 16.6 J 15.7 J 12.9 U 13.05 U 13.2 U NA NA NA NA

290 180 190 200 170 170 170 88 87.5 87 190 81 78.5 76
67 37 38.5 40 44 43.5 43 32 33 34 32 20 20.5 21
3.6 12 12 12 15 15 15 7.8 7.9 8 11 13 J 13 J 13 J
6.5 5.3 J 4.05 J 2.8 J 2.27 2.28 2.3 5.5 5.4 5.3 NA 6.2 6.22 6.23
NA NA NA NA 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U NA 0.025 U 0.025 U 0.025 U

0.13 U 0.13 U 0.13 U 0.13 U NA NA NA NA NA NA 0.05 U NA NA NA
5 U 5.2 5.2 5.2 64 63.5 63 41 41 41 1 U 25 26.5 28

330 270 270 270 340 325 310 190 190 190 220 130 130 130

NA NA NA NA NA NA NA 6.1 J 3.65 J 2.4 U NA 8 U 8 U 8 U

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.094 U 0.024 U 0.024 U 0.024 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.094 U 0.024 U 0.024 U 0.024 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.094 U 0.024 U 0.024 U 0.024 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.021 J 0.037 J 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.47 UJ 0.12 U 0.12 U 0.12 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U

SW SW SW SWSW SW SW SW SWSW SW SW SW SW
20090915 20100318 20100318 2010031820081209 20081209 20090310 20090310 2009031020080611 20080908 20080908 20080908 20081209

RDA-SW-SW02-0310- RDA-SW-SW02-0310-DRDA-SW-SW02-0309 RDA-SW-SW02-0309- RDA-SW-SW02-0309-D RDA-SW-SW02-0909 RDA-SW-SW02-0310RDA-SW-SW02-0908- RDA-SW-SW02-0908-D RDA-SW-SW02-1208 RDA-SW-SW02-1208- RDA-SW-SW02-1208-DRDA-SW-SW02-0608-D RDA-SW-SW02-0908
RDA-SW02
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE 0.0043
HEPTACHLOR 0.0038
HEPTACHLOR EPOXIDE 0.0038
TOTAL AROCLOR 0.014
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
FLUORENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PHENANTHRENE
PYRENE
TOTAL PAHS
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL
4,6-DINITRO-2-METHYLPHENOL
4-CHLOROANILINE
4-METHYLPHENOL
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
CAPROLACTAM
LOW MOLECULAR WEIGHT PAHS
NAPHTHALENE
PENTACHLOROPHENOL 15
PHENOL
VOLATILES (UG/L)
2-BUTANONE
ACETONE
BENZENE
BTEX
CARBON DISULFIDE
CHLOROBENZENE
CHLOROMETHANE
CYCLOHEXANE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
TOLUENE
TOTAL CHLORINATED VOCS
TRANS-1,3-DICHLOROPROPENE

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 

SW SW SW SWSW SW SW SW SWSW SW SW SW SW
20090915 20100318 20100318 2010031820081209 20081209 20090310 20090310 2009031020080611 20080908 20080908 20080908 20081209

RDA-SW-SW02-0310- RDA-SW-SW02-0310-DRDA-SW-SW02-0309 RDA-SW-SW02-0309- RDA-SW-SW02-0309-D RDA-SW-SW02-0909 RDA-SW-SW02-0310RDA-SW-SW02-0908- RDA-SW-SW02-0908-D RDA-SW-SW02-1208 RDA-SW-SW02-1208- RDA-SW-SW02-1208-DRDA-SW-SW02-0608-D RDA-SW-SW02-0908
RDA-SW02

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.094 U 0.024 U 0.024 U 0.024 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.094 U 0.024 U 0.024 U 0.024 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.094 U 0.024 U 0.024 U 0.024 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.024 UJ 0.038 UJ 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.047 U 0.012 U 0.012 U 0.012 U

0.2 U NA NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.47 UJ 0.83 U 0.825 U 0.82 U
0.02 U NA NA NA 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.094 U NA NA NA

0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.065 J 0.08 J
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 UJ 0.1 UJ 0.1 UJ
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U NA NA NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.2 UJ 0.1 UJ 0.1 UJ 0.1 UJ
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 UJ 0.1 U 0.1 U 0.1 U
NA NA NA NA NA NA NA NA NA NA NA 0.1 UJ 0.065 J 0.08 J
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 UJ 0.1 UJ 0.1 UJ
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.1 U 0.1 U 0.1 U
0.1 U NA NA NA 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.2 UJ 0.1 UJ 0.065 J 0.08 J

5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 5 U NA NA NA NA
1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 U 1 U 1 U NA NA NA NA

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA
20 UJ 5.1 J 3.45 J 1.8 J 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ 20 UJ NA NA NA NA

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 1.4 J 1.4 J 1.4 J NA NA NA NA
0.1 U NA NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U NA NA NA
0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U NA NA NA
0.5 UJ 0.5 UJ 0.445 J 0.64 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U NA NA NA NA
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA

5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 2.5 U 2.5 U 2.5 U
5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ 3 J 3 J 3 J

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.46 J NA NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.1 J 0.25 U 0.25 U 0.25 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.31 J 0.31 J 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.2 UJ 0.2 UJ 0.2 UJ

0.46 J 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.1 J 0.25 U 0.25 U 0.25 U
0.5 UJ NA NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.31 J 0.31 J 0.5 U 0.5 U NA NA NA
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.07 J 0.25 U 0.25 U 0.25 U
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SODIUM
VANADIUM
ZINC 120
EPH MADEP (UG/L)
C11-C22 AROMATICS
C11-C22 AROMATICS-UNADJ
C19-C36 ALIPHATICS
C5-C8 ALIPHATICS
C5-C8 ALIPHATICS-UNADJ
C5-C8+C9-C12 ALIPHATICS
C9-C10 AROMATICS
C9-C12 ALIPHATICS
C9-C12 ALIPHATICS-UNADJ
C9-C18 ALIPHATICS
FIELD (MG/L)
FERROUS IRON
HERBICIDES (UG/L)
DICAMBA
MCPA
MCPP
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
CYANIDE 5.2
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
FERROUS IRON
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE 0.0043
AROCLOR-1260 0.014
DELTA-BHC

21.3 J 23.1 J 24.9 J 40 UJ 40 UJ 40 UJ 40 UJ NA NA 362 J 2710 J 5050 J 100 U 100 U
5 U 5 U 5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA NA 1 U 1 U 1 U 1 U 1 U
5 U 5 U 5 U 4 U 4 U 4 U 4 U NA NA 1 U 1.5 2.5 1 U 1

73.8 75 76.3 50.4 142 148 154 NA NA 54.6 J 77 J 99.3 J 26.5 62.1
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA 1 U 1 U 1 U 1 U 1 U

3 U 3 U 3 U 0.04 J 0.2 U 0.09 J 0.08 J NA NA 1 U 1 U 1 U 1 U 1 U
91100 92400 93800 55200 68200 70000 71800 NA NA 39000 41000 42900 52800 45200

2 UJ 2 UJ 2 UJ 4 U 4 UJ 4 UJ 4 UJ NA NA 24.9 J 14.6 J 4.3 J 3 U 3 U
2.1 2.15 2.2 1.1 0.57 J 0.61 J 0.65 J NA NA 1 U 1 1.5 2.2 2.9

2 UJ 2 UJ 2 UJ 2 UJ 0.66 J 0.69 J 0.72 J NA NA 1 U 4.45 8.4 2.7 1 U
6630 6580 6530 18000 57900 60800 63600 NA NA 14700 J 19200 J 23600 J 100 U 36100

0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.515 UJ 0.53 UJ NA NA 3.4 J 24.6 J 45.7 J 1 U 1 U
14100 14400 14700 8680 J 8930 9260 9600 NA NA 3520 3800 4070 3650 4470
12100 12400 12600 7900 13100 13200 13200 NA NA 14500 14800 15200 7530 15700

0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2.3 J 2.4 J 2.5 J 1.5 J 1.2 UJ 1.25 UJ 1.3 UJ NA NA 11.5 J 7.25 J 3 J 2.2 1.9

7620 7770 7920 4250 3980 4100 4230 NA NA 2000 UJ 1570 J 2140 J 3700 3070
3 UJ 3 UJ 3 U 1.5 J 3 UJ 1.98 UJ 0.97 UJ NA NA 1 U 1 U 1 U 1 U 1 UJ

13700 13900 14100 7880 7230 7520 7810 NA NA 4070 4240 4410 6460 5720
4 UJ 4 UJ 4 U 4 UJ 4 U 4 U 4 U NA NA 1 UJ 3.2 J 5.9 J 1 U 1 U

3.4 J 3.6 J 3.8 J 64.7 8 U 8 U 8 U NA NA 16.4 J 37.8 J 59.2 J 109 20.4

71 UJ 71 UJ 71 U 72 U 71 U 71 U 71 U 27.6 U 115 U 130 J 185 J 240 J 100 U 100 U
71 UJ 71 UJ 71 U 72 U 71 U 71 U 71 U NA NA NA NA NA NA NA
71 U 71 U 71 U 72 U 71 UJ 71 UJ 71 UJ 86.9 U 115 U 200 U 200 U 200 U 200 U 200 U
75 U 75 U 75 U 75 U 75 U 75 U 75 U 5.55 U 44.3 U 130 130 130 100 U 100 U
75 U 75 U 75 U 75 U 75 U 75 U 75 U NA NA NA NA NA NA NA
75 U 75 U 75 U 75 U 75 U 75 U 75 U NA NA NA NA NA NA NA
75 U 75 U 75 U 75 U 75 U 75 U 75 U 7.44 J 7.74 U 100 U 100 U 100 U 100 U 100 U
75 U 75 U 75 U 75 U 75 U 75 U 75 U 1.12 R 13.2 J 100 U 100 U 100 U 100 U 100 U
75 U 75 U 75 U 75 U 75 U 75 U 75 U NA NA NA NA NA NA NA
71 UJ 71 UJ 71 U 72 U 71 UJ 71 UJ 71 UJ 60.6 U 115 U 200 U 200 U 200 U 200 U 200 U

NA NA NA NA 37 43.5 50 NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ
NA NA NA NA NA NA NA NA NA 100 U 100 U 100 U 100 U 100 U
NA NA NA NA NA NA NA NA NA 100 U 100 U 100 U 100 U 100 U

NA NA NA NA NA NA NA 6.9 J 542 15600 16400 17200 673 2350
NA NA NA NA NA NA NA 0.21 J 0.22 U 1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA 0.19 U 0.96 U 6.2 6.4 6.6 1 U 1 U
NA NA NA NA NA NA NA 23.3 44.9 248 266 285 34.3 30.9
NA NA NA NA NA NA NA 0.072 U 0.072 U 1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA 0.084 U 0.16 U 1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA 27200 39200 51600 53000 54500 56100 47900
NA NA NA NA NA NA NA 0.16 U 1.1 U 12.2 12.3 12.4 3 U 3 U
NA NA NA NA NA NA NA 0.14 J 0.7 U 3.4 3.5 3.6 2.5 1
NA NA NA NA NA NA NA 0.95 J 3.2 25 25.3 25.6 3.8 5.6
NA NA NA NA NA NA NA NA NA 9.1 U 9.1 U 9.1 U 4.3 UJ 7.1 UJ
NA NA NA NA NA NA NA 215 26800 44900 46600 48300 1970 43700
NA NA NA NA NA NA NA 2.9 4.4 169 174 180 7.2 12.1
NA NA NA NA NA NA NA 3840 5360 5170 5320 5480 4050 4980
NA NA NA NA NA NA NA 1700 4290 18800 18600 18500 7760 17300
NA NA NA NA NA NA NA 0.11 J 0.028 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
NA NA NA NA NA NA NA 0.35 J 1.5 U 7.5 7.35 7.2 2.2 3.9
NA NA NA NA NA NA NA 2920 3080 3910 4200 4490 4090 3890
NA NA NA NA NA NA NA 0.15 U 0.3 U 1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA 0.022 U 0.022 U 1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA 5190 6680 5190 5340 5480 6910 6420
NA NA NA NA NA NA NA 0.048 U 0.048 U 1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA 0.61 U 2.5 U 20.3 20.5 20.7 1.8 1 U
NA NA NA NA NA NA NA 1.6 J 17 208 217 226 114 34.4

110 115 120 140 300 295 290 90 86 200 J 165 J 130 J 29 160 J
91 87 83 31 96 98 100 33 71 100 94.5 89 34 51
17 J 16.5 J 16 J 12 16 15 14 7.6 14.9 4.3 4.25 4.2 7.1 12
5.2 5.4 5.6 7.95 NA NA NA NA NA 22.2 22.6 23.1 0.57 5.95 J

0.025 UJ 0.025 UJ 0.025 UJ NA NA NA NA 0.02 J 0.18 U 0.13 U 0.13 U 0.13 U NA NA
NA NA NA 0.025 UJ 0.05 UJ 0.0375 UJ 0.025 UJ NA NA NA NA NA 0.061 U 0.13 U

190 190 190 27 1 U 0.75 U 0.5 U 4 J 14.4 6.4 6.25 6.1 150 45
740 660 580 220 390 400 410 140 170 200 200 200 320 240

8 U 8 U 8 U NA NA NA NA NA NA NA NA NA NA NA

0.024 U 0.024 U 0.024 U 0.025 U 0.0081 J 0.0082 J 0.0083 J 0.0064 U 0.1 U 0.03 J 0.03 J 0.06 U 0.02 U 0.02 U
0.024 U 0.024 U 0.024 U 0.025 U 0.0059 J 0.00895 J 0.024 U 0.0056 U 0.1 U 0.069 J 0.0895 J 0.11 0.02 U 0.02 U
0.024 U 0.024 U 0.024 U 0.025 U 0.024 U 0.024 U 0.024 U 0.007 U 0.1 UJ 0.019 J 0.025 J 0.031 J 0.02 U 0.02 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0043 U 0.05 U 0.03 U 0.023 J 0.031 J 0.01 U 0.01 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0018 U 0.05 U 0.03 U 0.03 U 0.03 U 0.01 U 0.01 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0024 U 0.05 U 0.082 J 0.106 J 0.13 J 0.01 U 0.01 U

0.12 UJ 0.12 UJ 0.12 UJ NA 0.12 UJ 0.12 UJ 0.12 UJ NA NA 0.24 0.17 0.2 U 0.2 U 0.2 U
0.012 U 0.012 U 0.012 U 0.012 UJ 0.012 U 0.012 UJ 0.012 UJ 0.0027 U 0.05 U 0.03 U 0.03 U 0.03 U 0.01 U 0.01 U

SW SW SWSW SW SW SW SWSW SW SW SW SWSW
20070613 20070912 2007120520110906 20120501 20130319 20070613 2007061320100915 20100915 20110314 20110906 2011090620100915

RDA-SW-SW03-1207RDA-SW-SW02-0313 RDA-SW-SW03-0607 RDA-SW-SW03-0607- RDA-SW-SW03-0607-D RDA-SW-SW03-0907RDA-SW-SW02-0311 RDA-SW-SW02-0911 RDA-SW-SW02-0911- RDA-SW-SW02-0911-D RDA-SW-SW02-52012RDA-SW-SW02-0910 RDA-SW-SW02-0910- RDA-SW-SW02-0910-D
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE 0.0043
HEPTACHLOR 0.0038
HEPTACHLOR EPOXIDE 0.0038
TOTAL AROCLOR 0.014
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
FLUORENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PHENANTHRENE
PYRENE
TOTAL PAHS
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL
4,6-DINITRO-2-METHYLPHENOL
4-CHLOROANILINE
4-METHYLPHENOL
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
CAPROLACTAM
LOW MOLECULAR WEIGHT PAHS
NAPHTHALENE
PENTACHLOROPHENOL 15
PHENOL
VOLATILES (UG/L)
2-BUTANONE
ACETONE
BENZENE
BTEX
CARBON DISULFIDE
CHLOROBENZENE
CHLOROMETHANE
CYCLOHEXANE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
TOLUENE
TOTAL CHLORINATED VOCS
TRANS-1,3-DICHLOROPROPENE

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 

SW SW SWSW SW SW SW SWSW SW SW SW SWSW
20070613 20070912 2007120520110906 20120501 20130319 20070613 2007061320100915 20100915 20110314 20110906 2011090620100915

RDA-SW-SW03-1207RDA-SW-SW02-0313 RDA-SW-SW03-0607 RDA-SW-SW03-0607- RDA-SW-SW03-0607-D RDA-SW-SW03-0907RDA-SW-SW02-0311 RDA-SW-SW02-0911 RDA-SW-SW02-0911- RDA-SW-SW02-0911-D RDA-SW-SW02-52012RDA-SW-SW02-0910 RDA-SW-SW02-0910- RDA-SW-SW02-0910-D

0.024 U 0.024 U 0.024 U 0.025 UJ 0.024 U 0.024 U 0.024 U 0.0056 U 0.1 U 0.12 0.135 J 0.15 J 0.02 U 0.02 U
0.024 U 0.024 U 0.024 U 0.025 UJ 0.024 U 0.024 U 0.024 U 0.015 U 0.1 U 0.06 U 0.06 U 0.06 U 0.02 U 0.02 U
0.024 U 0.024 U 0.024 U 0.025 U 0.024 U 0.024 UJ 0.024 UJ 0.0046 U 0.1 U 0.06 U 0.06 U 0.06 U 0.02 U 0.02 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0019 U 0.05 U 0.03 U 0.03 U 0.03 U 0.01 U 0.01 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0026 U 0.05 U 0.08 0.09 J 0.2 UJ 0.01 U 0.01 U
0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0039 U 0.05 UJ 0.03 U 0.03 U 0.03 U 0.01 U 0.01 J
0.012 U 0.012 U 0.012 U 0.012 UJ 0.012 U 0.012 U 0.012 U 0.0028 U 0.05 U 0.03 U 0.03 U 0.03 U 0.01 U 0.01 U

0.82 UJ 0.82 UJ 0.82 UJ NA 0.82 UJ 0.82 UJ 0.82 UJ NA NA 0.24 0.17 0.2 U 0.2 U 0.2 U
0.024 U 0.024 U 0.024 U 0.025 U NA NA NA NA NA 0.118 J 0.13 J 0.141 J 0.02 U 0.02 U

0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.018 U 0.1 U 1 U 1 U 1 U 1 U 1 U
0.094 U 0.094 U 0.094 U 0.066 J 0.095 U 0.0945 U 0.094 U 0.019 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.017 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.15 J 0.095 U 0.0945 U 0.094 U 0.1 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.017 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 UJ 0.0945 UJ 0.094 UJ 0.19 0.1 U 0.1 U 0.075 0.1 0.1 U 0.1 U
0.094 UJ 0.094 UJ 0.094 U 0.094 U 0.095 UJ 0.0945 UJ 0.094 UJ 0.021 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 UJ 0.0945 UJ 0.094 UJ 0.02 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.13 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.19 0.1 U 0.1 U 0.085 0.12 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.017 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 UJ 0.094 UJ 0.094 U 0.15 J NA NA NA NA NA 0.19 U 0.158 0.22 0.19 U 0.19 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.019 U 0.1 U 1 U 1 U 1 U 1 U 1 U
0.094 U 0.094 U 0.094 U 0.066 J NA NA NA NA NA NA NA NA NA NA
0.094 U 0.094 U 0.094 U 0.094 U 0.095 U 0.0945 U 0.094 U 0.11 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U 0.094 U 0.095 UJ 0.0945 UJ 0.094 UJ 0.18 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 UJ 0.094 UJ 0.094 U 0.216 J NA NA NA NA NA 0.21 U 0.162 0.22 0.21 U 0.21 U

NA NA NA NA NA NA NA NA NA 0.5 UJ 0.5 UJ 0.5 UJ 20 UJ 1 UJ
NA NA NA NA NA NA NA NA NA 1 UJ 1 UJ 1 UJ 0.1 UJ 1 UJ
NA NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA NA 5 J 5 J 5 J 10 U 10 U
NA NA NA NA NA NA NA NA NA 20 UJ 20 UJ 20 UJ 20 UJ 20 U
NA NA NA NA NA NA NA NA NA 1 U 1 U 1 U 1 U 1
NA NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA NA 0.23 U 0.23 U 0.23 U 0.23 U 0.23 U
NA NA NA NA NA NA NA 0.05 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA NA NA NA 0.055 U NA 1 U 1 U 1 U 20 U 1 U
NA NA NA NA NA NA NA NA NA 2 J 2 J 2 J 10 U 10 U

2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 1.4 J 1.45 J 1.5 J 2.1 U 5 U 5 U 5 U 5 U 5 UJ 5 UJ
4.3 J 2.78 J 2.5 UJ 3.5 J 6.5 J 6.8 J 7.1 J 2.2 U 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ

0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.33 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.308 UJ 0.313 UJ 0.318 U NA NA 5.4 5.3 5.2 0.5 U 1 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.34 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U 1 U 20 19.5 19 0.5 U 20
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
0.25 U 0.25 U 0.25 U 0.25 UJ 0.56 0.565 0.57 0.71 U 1 U 6.2 6 5.8 0.5 UJ 1 U
0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 0.25 U 0.38 U 1 U 0.47 J 0.46 J 0.45 J 0.5 U 1 U
0.25 U 0.25 U 0.25 U 0.25 J 0.25 U 0.25 U 0.25 U 0.29 U 1 U 0.5 U 0.5 U 0.5 U 0.5 UJ 1 U
0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 U 0.76 U 1 U 0.5 U 0.5 U 0.5 U 0.5 UJ 1 U
0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.41 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
0.25 U 0.25 UJ 0.25 UJ 0.25 UJ 0.48 UJ 0.5 UJ 0.52 U 0.32 U 1 U 5.4 5.3 5.2 0.5 U 1 U

NA NA NA NA NA NA NA NA NA 20 J 19.5 J 19 J 0.5 UJ 20 J
0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 U 0.25 U 0.25 U 0.48 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SODIUM
VANADIUM
ZINC 120
EPH MADEP (UG/L)
C11-C22 AROMATICS
C11-C22 AROMATICS-UNADJ
C19-C36 ALIPHATICS
C5-C8 ALIPHATICS
C5-C8 ALIPHATICS-UNADJ
C5-C8+C9-C12 ALIPHATICS
C9-C10 AROMATICS
C9-C12 ALIPHATICS
C9-C12 ALIPHATICS-UNADJ
C9-C18 ALIPHATICS
FIELD (MG/L)
FERROUS IRON
HERBICIDES (UG/L)
DICAMBA
MCPA
MCPP
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
CYANIDE 5.2
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
FERROUS IRON
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE 0.0043
AROCLOR-1260 0.014
DELTA-BHC

26.2 U 349 65.2 U 65.2 U 4.5 UJ 55.7 J 16.1 J 40 UJ 40 UJ 40 UJ 40 UJ NA NA NA
0.086 UJ 1 U 0.092 UJ 0.084 U 1.3 UJ 0.15 U 5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA NA NA
0.181 U 1.3 0.44 J 1.1 0.64 J 1.5 U 5 UJ 4 U 4 U 4 U 4 U NA NA NA

54.4 109 77.7 69.4 53.7 J 95.2 68.4 J 80 80.5 81 24.1 NA NA NA
0.073 U 1 U 0.021 U 0.021 U 0.004 U 0.09 U 0.5 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA NA
0.052 U 1 U 0.027 UJ 0.027 UJ 0.027 U 0.05 U 0.39 UJ 0.2 U 0.2 U 0.2 U 0.2 U NA NA NA

43300 51900 55000 61200 33500 48600 32400 45000 45000 44900 45400 NA NA NA
0.742 UJ 2 U 0.407 UJ 0.316 UJ 0.14 UJ 0.3 U 7.5 U 6 U 6 U 6 U 4 UJ NA NA NA

1.4 2.3 2.8 1.7 J 0.99 J 1.5 0.99 J 1.6 1.65 1.7 1 NA NA NA
0.409 J 1.1 0.641 U 0.641 U 0.39 UJ 0.55 UJ 0.58 J 2 UJ 2 UJ 2 UJ 1 J NA NA NA

19700 28800 J 49500 101000 21800 J 37500 41800 J 61600 62300 63000 23000 NA NA NA
0.166 J 3.2 0.1 UJ 0.123 UJ 0.21 UJ 0.09 UJ 0.32 UJ 0.12 J 0.14 J 0.16 J 0.5 UJ NA NA NA
4880 5790 5730 7170 4190 6130 4700 6490 J 6540 J 6600 J 6080 NA NA NA

13600 26700 18900 21600 10600 18600 9540 J 14200 13800 13300 12400 NA NA NA
0.03 U 0.2 U 0.027 U 0.027 U 0.016 UJ 0.03 J 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ 0.1 UJ NA NA NA

1.6 2 1.8 1.1 UJ 1.1 0.57 J 0.64 UJ 1.1 J 0.99 J 0.88 J 1.2 UJ NA NA NA
1930 J 7940 2330 2700 2020 2240 2120 2490 2490 2490 792 J NA NA NA
0.231 U 2 U 0.152 U 0.273 J 0.23 UJ 0.8 U 4 U 2.7 J 2.4 J 2.1 J 3 UJ NA NA NA
6750 7490 7640 J 8220 5530 8730 6490 7640 7750 7860 8400 NA NA NA
0.116 U 1 U 0.91 U 0.91 U 0.37 UJ 0.74 UJ 4 U 4 U 4 U 4 U 4 U NA NA NA

16.1 UJ 20 U 8.5 J 15.9 J 13.1 UJ 2 UJ 10 U 18.2 16.9 15.6 6.1 J NA NA NA

100 U 170 100 U 100 U 100 U 96 UJ 94 U 83 J 67.5 J 52 J 71 U 27.3 U 30.3 U 34 R
NA NA NA NA NA 96 UJ 94 U 83 J 67.5 J 52 J 71 U NA NA NA

200 U 210 J 200 U 200 U 200 U 96 UJ 94 UJ 72 U 71.5 U 71 U 400 J 85.9 U 95.4 U 107 U
160 J 100 UJ 100 U 100 U 100 U 100 U 260 120 130 140 75 U 5.55 U 5.55 U 5.55 U
NA NA NA NA NA 100 U 260 120 130 140 75 U NA NA NA
NA NA NA NA NA NA 260 180 J 192 J 203 J 75 U NA NA NA

100 U 100 UJ 100 U NA 100 U 100 U 100 U 75 U 75 U 75 U 75 U 6.34 J 6.84 J 18.7 J
100 U 100 UJ 100 U 100 U 100 U 100 U 100 U 60 J 61.5 J 63 J 75 U 1.12 R 1.12 R 4.4 J
NA NA NA NA NA 100 U 100 U 60 J 61.5 J 63 J 75 U NA NA NA

200 U 200 UJ 200 U 200 U 200 U 96 UJ 94 UJ 72 U 71.5 U 71 U 71 UJ 60 U 66.5 U 74.7 U

NA NA NA NA NA 23.3 NA NA NA NA 20.6 NA NA NA

1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA NA NA
100 U 100 U 100 U 100 U 100 U NA NA NA NA NA NA NA NA NA

3610 24400 441 1690 4850 NA NA NA NA NA NA 14.6 J 9.1 J 8070 J
0.26 UJ 1 U 0.115 UJ 0.104 UJ 0.98 UJ NA NA NA NA NA NA 0.33 J 0.26 J 0.2 UJ

2.1 10.2 1.5 3.4 3.7 NA NA NA NA NA NA 0.19 U 0.19 U 8.8 J
132 411 116 J 168 183 J NA NA NA NA NA NA 3.1 J 45.4 562 J

0.096 J 5 U 0.021 U 0.05 J 0.22 UJ NA NA NA NA NA NA 0.072 U 0.072 U 0.57 J
0.098 J 1 U 0.027 UJ 0.057 J 0.31 UJ NA NA NA NA NA NA 0.084 U 0.084 U 0.35 J

52500 67800 54600 62200 39200 NA NA NA NA NA NA 19600 31700 46000 J
4.1 U 23.7 0.865 UJ 2 UJ 4.6 J NA NA NA NA NA NA 2.2 0.16 U 8.1 J
2.5 7.5 3.4 2.4 2.2 NA NA NA NA NA NA 0.15 J 0.42 J 7.2 J
6.7 42.4 J 1.6 4.7 15.6 NA NA NA NA NA NA 1.8 J 1.5 J 23.3 J
2.4 U 10.2 J 3.6 2.4 U NA 10 U NA NA NA NA NA NA NA NA

35100 J 82400 85400 148000 57200 NA NA NA NA NA NA 85.3 J 872 269000
30.5 228 3.5 11.9 J 97.8 J NA NA NA NA NA NA 1.7 4.2 58.3 J

6190 9040 5490 7250 4800 NA NA NA NA NA NA 2640 4770 7150 J
18500 34400 21900 21900 11600 NA NA NA NA NA NA 405 6580 23300 J

0.03 U 0.2 U 0.027 U 0.027 U 0.016 UJ NA NA NA NA NA NA 0.47 0.079 J 0.045 J
3.3 13.5 J 2 2.3 UJ 3.6 NA NA NA NA NA NA 0.45 J 0.28 J 7.4 J

2740 11100 2390 2920 2390 NA NA NA NA NA NA 1040 1250 7080 J
0.404 J 2 U 0.25 J 0.462 J 0.23 UJ NA NA NA NA NA NA 0.15 U 0.16 J 1.4 J
0.044 J 1 U 0.019 UJ 0.033 UJ 0.083 UJ NA NA NA NA NA NA 0.022 U 0.022 U 0.11 J
8170 9410 7240 8150 5880 NA NA NA NA NA NA 4550 7400 11300
0.049 U 1 U 0.075 U 0.075 U 0.033 UJ NA NA NA NA NA NA 0.1 J 0.048 U 0.064 J

5.2 36.9 0.953 J 2.5 11.4 NA NA NA NA NA NA 0.61 U 0.61 U 15.2 J
42.4 243 J 20.2 37.3 105 NA NA NA NA NA NA 3.8 4.4 131 J

240 300 220 370 100 160 130 130 125 120 150 56 140 79
27 200 67 91 48 14 J 52 70 68 66 68 22 51 73
10 15 10 12 7.5 9.6 11 J 13 13 13 7.2 8.2 21 15
21 J 23.6 15.2 27.1 25.9 NA 26.9 16 17.1 18.2 NA NA NA NA
NA NA NA 0.13 U 0.13 U NA 0.025 U NA NA NA NA 1.2 1.9 0.0078 U

0.13 U 0.13 U 0.13 U NA NA 0.05 U NA 0.025 UJ 0.025 UJ 0.025 UJ 0.025 UJ NA NA NA
22 5.6 7.7 15 16 12 7.9 20 20 20 0.5 U 4.2 J 3.2 J 17

230 340 250 250 160 220 120 200 210 220 220 38 110 160

NA NA NA NA 6.9 J NA 8 U NA NA NA NA NA NA NA

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.097 U 0.024 U 0.024 U 0.024 U 0.024 U 0.024 U 0.0064 U 0.0064 U 0.0064 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.097 U 0.024 U 0.024 U 0.024 U 0.024 U 0.024 U 0.0056 U 0.0056 U 0.0056 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.097 U 0.024 U 0.024 U 0.024 U 0.024 U 0.024 U 0.71 0.007 U 0.007 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0043 U 0.0043 U 0.0043 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0018 U 0.0018 U 0.0018 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0024 U 0.0024 U 0.0024 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.48 U 0.12 U NA NA NA 0.12 U NA NA 0.021 U
0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.048 U 0.012 U 0.012 UJ 0.012 UJ 0.012 UJ 0.012 U 0.0027 U 0.0027 U 0.0027 U

SW SWSW SW SW SW SWSW SW SW SW SWSW SW
20120501 2012090620110314 20110314 20110314 20110906 2012050120080908 20081209 20090310 20090915 2010031820080408 20080611

RDA-SW-SW03-0311-D RDA-SW-SW03-0911 RDA-SW-SW03-52012 RDA-SW-SW03-52012-D RDA-SW-SW03-0912RDA-SW-SW03-0309 RDA-SW-SW03-0909 RDA-SW-SW03-0310 RDA-SW-SW03-0311 RDA-SW-SW03-0311-RDA-SW-SW03-0408 RDA-SW-SW03-0608 RDA-SW-SW03-0908 RDA-SW-SW03-1208
RDA-SW03
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE 0.0043
HEPTACHLOR 0.0038
HEPTACHLOR EPOXIDE 0.0038
TOTAL AROCLOR 0.014
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
FLUORENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PHENANTHRENE
PYRENE
TOTAL PAHS
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL
4,6-DINITRO-2-METHYLPHENOL
4-CHLOROANILINE
4-METHYLPHENOL
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
CAPROLACTAM
LOW MOLECULAR WEIGHT PAHS
NAPHTHALENE
PENTACHLOROPHENOL 15
PHENOL
VOLATILES (UG/L)
2-BUTANONE
ACETONE
BENZENE
BTEX
CARBON DISULFIDE
CHLOROBENZENE
CHLOROMETHANE
CYCLOHEXANE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
TOLUENE
TOTAL CHLORINATED VOCS
TRANS-1,3-DICHLOROPROPENE

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 

SW SWSW SW SW SW SWSW SW SW SW SWSW SW
20120501 2012090620110314 20110314 20110314 20110906 2012050120080908 20081209 20090310 20090915 2010031820080408 20080611

RDA-SW-SW03-0311-D RDA-SW-SW03-0911 RDA-SW-SW03-52012 RDA-SW-SW03-52012-D RDA-SW-SW03-0912RDA-SW-SW03-0309 RDA-SW-SW03-0909 RDA-SW-SW03-0310 RDA-SW-SW03-0311 RDA-SW-SW03-0311-RDA-SW-SW03-0408 RDA-SW-SW03-0608 RDA-SW-SW03-0908 RDA-SW-SW03-1208
RDA-SW03

0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.097 U 0.0078 J 0.024 UJ 0.024 UJ 0.024 UJ 0.024 U 0.0056 U 0.0056 U 0.0056 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.097 U 0.024 U 0.024 UJ 0.024 UJ 0.024 UJ 0.024 U 0.015 U 0.015 U 0.015 U
0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.097 U 0.024 U 0.024 U 0.024 U 0.024 U 0.024 U 0.0046 U 0.0046 U 0.0046 U
0.01 U 0.029 U 0.014 J 0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0074 J 0.0019 U 0.0019 U 0.0019 U
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0026 U 0.0026 U 0.0026 U
0.01 U 0.07 U 0.01 U 0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0039 U 0.0039 U 0.0039 U
0.01 U 0.046 0.01 U 0.01 U 0.01 U 0.048 U 0.012 U 0.012 UJ 0.012 UJ 0.012 UJ 0.012 U 0.0028 U 0.0028 U 0.0028 U

0.2 U 0.2 U NA 0.2 U 0.2 U 0.48 U 0.82 U NA NA NA 0.82 U NA NA NA
0.02 U 0.02 U NA 0.02 U 0.02 U 0.097 U NA 0.024 U 0.024 U 0.024 U NA NA NA NA

0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 U 0.018 U 0.018 U 0.018 U
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.07 J 0.094 U 0.0945 U 0.095 U 0.095 U 0.019 U 0.019 U 0.019 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 U 0.017 U 0.017 U 0.017 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 UJ 0.0985 J 0.15 J 0.095 U 0.042 U 0.042 U 0.042 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 U 0.017 U 0.017 U 0.017 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 UJ 0.056 U 0.056 U 0.056 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 UJ 0.021 U 0.021 U 0.021 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 UJ 0.02 U 0.02 U 0.02 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 U 0.073 U 0.073 U 0.073 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 UJ 0.094 U 0.0945 U 0.095 U 0.095 U 0.019 U 0.019 U 0.019 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 U 0.017 U 0.017 U 0.017 R
0.1 U 0.1 U NA 0.1 UJ 0.1 U 0.2 U 0.1 UJ 0.094 UJ 0.0985 J 0.15 J NA NA NA NA
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 U 0.019 U 0.019 U 0.019 R
NA NA NA NA NA NA 0.07 J 0.094 U 0.0945 U 0.095 U NA NA NA NA
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 UJ 0.094 U 0.0945 U 0.095 U 0.095 U 0.019 U 0.019 U 0.019 R
0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.2 U 0.1 U 0.094 U 0.0945 U 0.095 U 0.095 UJ 0.016 U 0.016 U 0.016 R

0.24 0.24 NA 0.1 UJ 0.18 0.2 U 0.07 J 0.094 UJ 0.0985 J 0.15 J NA NA NA NA

1 UJ 5 UJ 5 UJ 5 UJ 5 U NA NA NA NA NA NA NA NA NA
1 UJ 1 UJ 1 UJ 1 UJ 1 U NA NA NA NA NA NA NA NA NA

10 U 10 U 10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
10 U 22 10 U 10 U 10 U NA NA NA NA NA NA NA NA NA
20 UJ 1.8 J 2.2 J 20 UJ 20 UJ NA NA NA NA NA NA NA NA NA
2.5 1 U 1 U 1 U 1 U NA NA NA NA NA NA NA NA NA
1.1 J 10 U 10 U 10 U 10 U NA NA NA NA NA NA NA NA NA

0.24 0.24 NA 0.1 UJ 0.18 0.2 U NA NA NA NA NA NA NA NA
0.24 0.24 0.1 U 0.1 UJ 0.18 0.2 U NA NA NA NA NA 0.05 U 0.05 U 0.05 R

1 U 0.5 UJ 0.5 U 0.5 UJ 0.5 U NA NA NA NA NA NA 0.055 U 0.055 U 0.055 U
10 U 9.2 J 10 U 10 U 10 U NA NA NA NA NA NA NA NA NA

5 U 5 UJ 5 U 5 U 5 U 5 U 18 2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 2.1 U 2.1 U 2.1 U
5 UJ 5 UJ 5 UJ 5 U 5 U 5 UJ 4 J 6.8 J 6.5 J 6.2 J 3.1 J 2.2 U 2.9 J 2.2 U

0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.2 J 0.5 U 0.205 J 0.16 J 0.25 U 0.33 U 0.33 U 0.33 U
0.5 U 2.4 NA 1.5 J 0.5 U 0.4 J 0.2 J 0.5 U 0.205 J 0.16 J 0.25 U NA NA NA
0.5 U 0.32 J 0.5 U 0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.34 U 0.34 U 0.34 U
25 5.7 J 15 17 14 7 33 28 28.5 29 0.98 0.26 U 5.7 0.26 U
0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U 0.26 U 0.26 U
2.6 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.25 U 0.5 U 0.375 U 0.25 U 0.25 U 0.71 U 0.71 U 0.71 U

0.32 J 0.5 U 0.5 U 0.5 UJ 0.5 U 0.2 J 0.5 J 0.28 J 0.28 J 0.28 J 0.25 U 0.38 U 0.38 U 0.38 U
0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 U 0.25 U 0.5 U 0.5 U 0.5 U 0.25 U 0.29 U 0.29 U 0.29 U
0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.25 U 0.88 J 0.94 J 1 0.25 U 0.76 U 0.76 U 0.76 U
0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.2 UJ 0.48 J 0.53 J 0.58 J 0.25 U 0.41 U 0.41 U 0.41 U
0.5 U 2.4 5.4 1.5 0.5 U 0.4 J 0.2 UJ 0.5 U 0.375 U 0.25 U 0.25 U 0.32 U 0.32 U 0.32 U
25 J 5.7 J NA 17 J 14 J 7 J NA NA NA NA NA NA NA NA
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.5 U 0.375 U 0.25 U 0.25 U 0.48 U 0.48 U 0.48 U
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SODIUM
VANADIUM
ZINC 120
EPH MADEP (UG/L)
C11-C22 AROMATICS
C11-C22 AROMATICS-UNADJ
C19-C36 ALIPHATICS
C5-C8 ALIPHATICS
C5-C8 ALIPHATICS-UNADJ
C5-C8+C9-C12 ALIPHATICS
C9-C10 AROMATICS
C9-C12 ALIPHATICS
C9-C12 ALIPHATICS-UNADJ
C9-C18 ALIPHATICS
FIELD (MG/L)
FERROUS IRON
HERBICIDES (UG/L)
DICAMBA
MCPA
MCPP
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
CYANIDE 5.2
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
FERROUS IRON
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE 0.0043
AROCLOR-1260 0.014
DELTA-BHC

NA 100 UJ 100 U 100 U 74 J 100 U 65.2 U 65.2 U 89.6 53.7 J 57.4 J 61.1 J 58.4 J 28.7 J
NA 1 U 1 U 1 U 0.172 UJ 1 U 0.162 UJ 0.106 UJ 2.9 U 0.16 UJ 0.155 UJ 0.15 U 5 U 5 U
NA 1 U 1 U 1 U 0.181 U 1 U 0.311 U 0.311 U 0.3 U 1.5 U 1.55 UJ 1.6 UJ 5 UJ 5 U
NA 45.1 J 96.2 33 29.4 60.7 39.3 27.7 17.4 J 32.9 33.75 34.6 24.9 J 65.2
NA 1 U 1 U 1 U 0.073 U 1 U 0.021 U 0.021 U 0.04 UJ 0.09 U 0.09 U 0.09 U 0.5 U 0.2 U
NA 1 U 1 U 1 U 0.052 U 1 U 0.027 UJ 0.027 UJ 0.047 UJ 0.05 U 0.05 U 0.05 U 3 U 3 U
NA 13300 28700 11800 10700 14000 10000 10000 6200 9180 9255 9330 7220 15500
NA 3 UJ 3 U 3 U 1.4 UJ 2 U 0.723 UJ 0.574 UJ 0.4 J 1.8 UJ 1.235 UJ 0.67 UJ 0.58 UJ 2 UJ
NA 1 U 1 U 1 U 0.187 J 1 0.499 J 0.267 J 0.33 J 0.34 UJ 0.345 UJ 0.35 UJ 0.12 UJ 1.1
NA 2.1 2.3 1.2 1.4 1 U 1.2 1 2.1 U 1.3 U 1.25 U 1.2 U 1.4 J 2 UJ
NA 437 J 136 538 174 358 J 427 215 134 J 327 322.5 318 71.4 UJ 570
NA 1 UJ 1 U 1 U 0.284 J 1 U 0.449 J 0.122 UJ 0.41 UJ 0.35 UJ 0.33 UJ 0.31 UJ 0.27 UJ 0.5 UJ
NA 3410 6790 3470 2850 3490 2370 2760 1500 2280 2305 2330 1860 3990
NA 866 423 525 101 2710 755 427 94.1 433 438.5 444 45.4 J 2010
NA 0.2 U 0.2 U 0.2 U 0.03 U 0.2 U 0.027 U 0.027 U 0.016 UJ 0.02 UJ 0.02 J 0.03 J 0.1 UJ 0.1 U
NA 1 UJ 1.9 1.4 1.1 1.5 1.2 1.1 J 0.92 UJ 1.1 J 0.96 J 0.82 J 0.97 UJ 1.4 UJ
NA 2060 J 2690 2000 U 2230 2180 2060 2060 1500 2260 2305 2350 2460 2580
NA 1 U 1 U 1 UJ 0.231 U 2 U 0.152 U 0.152 U 0.23 UJ 0.8 U 0.8 U 0.8 U 4 U 3 U
NA 49600 60700 38900 42000 44800 29200 J 34000 25700 31800 32200 32600 38800 49900
NA 1 UJ 1.1 1 U 0.116 U 1 U 0.91 U 0.91 U 0.79 UJ 2.1 UJ 1.405 UJ 0.71 UJ 0.76 J 4 UJ
NA 22.8 J 130 93.1 39 21.2 25.6 114 25.4 20.6 J 19.7 J 18.8 J 13.6 J 13.2

108 U 100 U 100 U 170 U 100 U 100 U 100 U 100 U 100 U 96 UJ 95 UJ 94 UJ 95 U 71 UJ
NA NA NA NA NA NA NA NA NA 96 UJ 95 UJ 94 UJ 95 U 71 UJ

108 U 200 U 200 U 200 U 200 U 200 UJ 200 U 200 U 200 U 96 U 95 U 94 U 95 UJ 71 U
51.7 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 75 U

NA NA NA NA NA NA NA NA NA 100 U 100 U 100 U 100 U 75 U
NA NA NA NA NA NA NA NA NA NA NA NA 100 U 75 U

9.57 U 100 U 100 U 100 U 100 U 100 U 100 U NA 100 U 100 U 100 U 100 U 100 U 75 U
12 J 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 75 U
NA NA NA NA NA NA NA NA NA 100 U 100 U 100 U 100 U 75 U

108 U 200 U 200 U 200 U 200 U 200 UJ 200 U 200 U 200 U 96 UJ 95 UJ 94 UJ 95 UJ 71 U

NA NA NA NA NA NA NA NA NA 0.03 U 0.0475 0.08 NA NA

NA 0.1 U 0.46 J 0.1 UJ 1 U 1 UR 1 U 1 U 1 U 2.8 U 2.8 U 2.8 U NA 1.4 U
NA 100 U 1300 J 100 U 100 UJ 100 UJ 100 UJ 100 U 100 U 140 U 140 U 140 U NA 47 U
NA 100 U 670 J 100 U 100 UJ 100 U 100 UJ 100 U 100 U 94 U 94 U 94 U NA 71 U

168 100 U 419 100 U 52.2 J 100 U 65.2 U 65.2 U 145 NA NA NA NA NA
0.27 U 1 U 1 U 1 U 0.201 UJ 1 U 0.132 UJ 0.084 U 2 UJ NA NA NA NA NA
0.21 U 1 U 1 U 1 U 0.181 U 1 U 0.311 U 0.311 U 0.3 U NA NA NA NA NA
34.3 51.3 100 37.4 30.5 72.1 41.8 J 30.8 18.7 J NA NA NA NA NA

0.072 U 1 U 1 U 1 U 0.073 U 1 U 0.025 J 0.021 U 0.04 UJ NA NA NA NA NA
0.084 U 1 U 1 U 1 U 0.052 U 1 U 0.027 UJ 0.027 UJ 0.035 UJ NA NA NA NA NA

41400 13300 30300 12700 10400 14700 9910 10300 6530 NA NA NA NA NA
0.45 U 3 U 3 U 3 U 1.3 UJ 2 U 0.719 UJ 0.447 UJ 0.4 J NA NA NA NA NA
0.75 U 1 U 1 U 1 U 0.201 J 1.3 0.547 J 0.256 J 0.25 J NA NA NA NA NA

5.2 1.4 2.9 1.5 1.6 4 J 1.6 1.7 2.4 U NA NA NA NA NA
NA 9.1 U 4.3 UJ 4.3 U 2.4 U 2.4 U 2.4 U 3.7 UJ NA 10 U 10 U 10 U NA NA

2590 2320 567 653 256 J 1570 909 499 348 NA NA NA NA NA
1.2 U 1 2.1 1 U 0.45 J 1 U 1.1 0.457 UJ 1.3 J NA NA NA NA NA

5700 3360 7170 3680 2790 3640 2360 2840 1570 NA NA NA NA NA
1120 976 438 474 101 2980 777 337 115 NA NA NA NA NA
0.028 U 0.2 U 0.2 U 0.2 U 0.03 U 0.2 U 0.027 U 0.027 U 0.016 UJ NA NA NA NA NA

0.29 U 1 2.9 1.1 1.1 3.7 J 1.6 0.834 J 0.77 UJ NA NA NA NA NA
4500 2080 2820 2060 2280 2300 2060 2150 1580 NA NA NA NA NA
0.15 U 1 U 1 U 1 U 0.231 U 2 U 0.152 U 0.152 U 0.23 UJ NA NA NA NA NA

0.022 U 1 U 1 U 1 U 0.032 U 1 U 0.406 J 0.013 U 0.059 UJ NA NA NA NA NA
10300 49100 63300 42800 41000 47500 28600 36200 27000 NA NA NA NA NA
0.048 U 1 U 1 U 1 U 0.091 J 1 U 0.075 U 0.075 U 0.097 UJ NA NA NA NA NA

0.67 U 1 U 1.6 1 U 0.116 U 1 U 0.91 U 0.91 U 0.94 UJ NA NA NA NA NA
19.1 22 123 68.7 36.9 22.5 J 20.1 33.2 25.3 NA NA NA NA NA

50 40 J 20 U 40 U 40 U 55 34 20 U 21 25 25 25 11 37
20 U 21 U 21 U 21 U 21 U 31 34 24 35 18 19.5 21 17 18
26 83 81 72 67 80 48 56 43 53 53.5 54 67 J 78 J
NA 0.17 0.19 0.37 0.03 J 0.1 0.2 0.12 0.05 NA NA NA 0.03 U 0.05

0.94 0.17 NA NA NA NA NA 0.34 0.27 NA NA NA 0.51 0.16 J
NA NA 0.15 0.16 0.27 0.15 0.16 NA NA 0.2 0.2 0.2 NA NA

80.8 J 6.7 110 20 11 5 U 5 U 12 6.6 6.6 6.6 6.6 9.6 17
200 210 360 180 140 180 180 150 130 150 145 140 130 280

NA NA NA NA NA NA NA NA 2.4 U NA NA NA 8 U 8 U

0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 UJ 0.094 U 0.094 U 0.094 U 0.024 U 0.024 UJ
0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 UJ 0.094 U 0.094 U 0.094 U 0.024 U 0.024 UJ
0.1 UJ 0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 UJ 0.094 U 0.094 U 0.094 U 0.024 U 0.024 UJ

0.05 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 UJ
0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 U
0.05 U 0.01 UJ 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 UJ 0.01 U 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 UJ

NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 UJ 0.47 U 0.47 U 0.47 U 0.12 U 0.12 UJ
0.05 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U 0.01 UJ 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 U

SWSW SW SW SW SWSW SW SW SW SWSW SW SW
2010091520090309 20090914 20090914 20090914 2010031720071204 20080408 20080611 20080908 2008120820130319 20070614 20070912

RDA-SW-SWD-0909-AVG RDA-SW-SWD-0909-D RDA-SW-SWD-0310 RDA-SW-SWD-0910RDA-SW-SWD-0608 RDA-SW-SWD-0908 RDA-SW-SWD-1208 RDA-SW-SWD-0309 RDA-SW-SWD-0909RDA-SW-SW03-0313 RDA-SW-SWD-0607 RDA-SW-SWD-0907 RDA-SW-SWD-1207 RDA-SW-SWD-0408
RDA-SWD
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE 0.0043
HEPTACHLOR 0.0038
HEPTACHLOR EPOXIDE 0.0038
TOTAL AROCLOR 0.014
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
FLUORENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PHENANTHRENE
PYRENE
TOTAL PAHS
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL
4,6-DINITRO-2-METHYLPHENOL
4-CHLOROANILINE
4-METHYLPHENOL
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
CAPROLACTAM
LOW MOLECULAR WEIGHT PAHS
NAPHTHALENE
PENTACHLOROPHENOL 15
PHENOL
VOLATILES (UG/L)
2-BUTANONE
ACETONE
BENZENE
BTEX
CARBON DISULFIDE
CHLOROBENZENE
CHLOROMETHANE
CYCLOHEXANE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
TOLUENE
TOTAL CHLORINATED VOCS
TRANS-1,3-DICHLOROPROPENE

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 

SWSW SW SW SW SWSW SW SW SW SWSW SW SW
2010091520090309 20090914 20090914 20090914 2010031720071204 20080408 20080611 20080908 2008120820130319 20070614 20070912

RDA-SW-SWD-0909-AVG RDA-SW-SWD-0909-D RDA-SW-SWD-0310 RDA-SW-SWD-0910RDA-SW-SWD-0608 RDA-SW-SWD-0908 RDA-SW-SWD-1208 RDA-SW-SWD-0309 RDA-SW-SWD-0909RDA-SW-SW03-0313 RDA-SW-SWD-0607 RDA-SW-SWD-0907 RDA-SW-SWD-1207 RDA-SW-SWD-0408
RDA-SWD

0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 UJ 0.02 U 0.02 UJ 0.094 U 0.094 U 0.094 U 0.024 U 0.024 U
0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.15 J 0.02 U 0.02 UJ 0.094 U 0.094 U 0.094 U 0.024 U 0.024 U
0.1 U 0.02 J 0.02 U 0.02 U 0.02 UJ 0.02 UJ 0.02 UJ 0.02 U 0.02 UJ 0.094 U 0.094 U 0.094 U 0.024 U 0.024 U

0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 U
0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 UJ
0.05 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 UJ
0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 UJ 0.047 U 0.047 U 0.047 U 0.012 U 0.012 U

NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA 0.2 U 0.2 UJ 0.47 U 0.47 U 0.47 U 0.82 U 0.82 UJ
NA 0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U NA 0.02 U 0.02 UJ 0.094 U 0.094 U 0.094 U NA 0.024 UJ

0.1 U 1 U 1 U 1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 U
0.1 U 0.1 U 0.1 U 0.12 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 UJ 0.094 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 UJ
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 UJ
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 UJ
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 UJ
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 UJ
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 UJ 0.094 UJ
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 U
NA 0.19 U 0.19 U 0.19 U 0.1 UJ 0.1 UJ NA 0.1 UJ 0.1 U 0.2 U 0.2 U 0.2 U 0.09 UJ 0.094 UJ
0.1 U 1 U 1 U 1 U 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ 0.1 U 0.2 U 0.2 U 0.2 U 0.09 U 0.094 U
NA NA NA NA NA NA NA NA NA NA NA NA 0.09 UJ 0.094 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 UJ 0.094 U
0.1 U 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U 0.09 UJ 0.094 U
NA 0.21 U 0.21 U 0.12 0.1 UJ 0.1 UJ NA 0.1 UJ 0.1 U 0.2 U 0.2 U 0.2 U 0.09 UJ 0.094 UJ

NA 0.5 UJ 1.9 J 3.4 J 1 UJ 5 UJ 5 UJ 5 UJ 5 U NA NA NA NA NA
NA 1 UJ 0.21 J 1 UJ 1 UJ 1 UJ 1 UJ 1 UJ 1 U NA NA NA NA NA
NA 10 UR 10 U 10 UJ 10 U 10 UJ 10 U 10 U 10 UJ NA NA NA NA NA
NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA
NA 20 UJ 20 UJ 20 U 20 UJ 20 UJ 20 U 20 UJ 20 UJ NA NA NA NA NA
NA 1 U 1 U 1 1 U 1 UJ 1 U 1 U 1 U NA NA NA NA NA
NA 10 U 2 J 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA
NA 0.23 U 0.23 U 0.12 0.1 UJ 0.1 U NA 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U NA NA
NA 0.1 U 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.2 U 0.2 U 0.2 U NA NA
NA 1 U 0.18 J 1 U 1 U 0.5 UJ 0.5 U 0.5 UJ 0.5 U NA NA NA NA NA
NA 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA NA NA

5 U 5 UJ 5 UJ 5 UJ 5 U 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 2.5 U 2.5 UJ
5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U 5 UJ 5 UJ 5 UJ 2.5 UJ 2.5 UJ
1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ

NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ
1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.2 UJ 0.25 UJ
1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ

NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U NA NA
1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.07 J 0.065 J 0.06 J 0.25 U 0.25 UJ
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SODIUM
VANADIUM
ZINC 120
EPH MADEP (UG/L)
C11-C22 AROMATICS
C11-C22 AROMATICS-UNADJ
C19-C36 ALIPHATICS
C5-C8 ALIPHATICS
C5-C8 ALIPHATICS-UNADJ
C5-C8+C9-C12 ALIPHATICS
C9-C10 AROMATICS
C9-C12 ALIPHATICS
C9-C12 ALIPHATICS-UNADJ
C9-C18 ALIPHATICS
FIELD (MG/L)
FERROUS IRON
HERBICIDES (UG/L)
DICAMBA
MCPA
MCPP
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
CYANIDE 5.2
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
FERROUS IRON
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE 0.0043
AROCLOR-1260 0.014
DELTA-BHC

36.4 J 40 UJ 40 UJ NA NA NA NA NA 100 UJ 100 U 100 U 47.3 J 100 U 65.2 U
0.5 UJ 0.5 UJ 0.5 UJ NA NA NA NA NA 1 U 1 U 1 U 0.26 UJ 1 U 0.157 UJ
2.3 J 4 U 4 U NA NA NA NA NA 1 U 1 U 1 U 0.181 U 1 U 0.311 U

40.3 65.8 65.8 NA NA NA NA NA 48.9 J 110 44.1 26.4 85.2 56.7
0.2 U 0.2 U 0.2 U NA NA NA NA NA 1 U 1 U 1 U 0.073 U 1 U 0.021 J

0.08 J 0.2 U 0.2 U NA NA NA NA NA 1 U 1 U 1 U 0.052 U 5.6 0.027 UJ
11900 13400 13400 NA NA NA NA NA 13400 31700 13000 8510 15000 12000

2.4 UJ 4 UJ 4 UJ NA NA NA NA NA 3 UJ 3 U 3 U 3.8 U 2 U 1.1 UJ
0.06 J 0.91 J 0.91 J NA NA NA NA NA 1 U 1.2 1 U 0.182 J 1.2 0.777 J

2 UJ 1.9 J 1.9 J NA NA NA NA NA 1.4 2.2 1.3 1.1 1 U 1.2
93 UJ 982 982 NA NA NA NA NA 333 J 100 U 270 78.9 J 394 J 481

0.12 J 0.5 UJ 0.5 UJ NA NA NA NA NA 1 UJ 1 U 1 U 0.395 J 1 U 0.52 J
3400 J 3460 3460 NA NA NA NA NA 3410 8200 4070 2410 3740 2930

80 2080 2080 NA NA NA NA NA 1150 1080 498 71.3 3420 1050
0.1 UJ 0.1 UJ 0.1 UJ NA NA NA NA NA 0.2 U 0.2 U 0.2 U 0.03 U 0.2 U 0.027 U

0.97 J 1.5 J 1.5 J NA NA NA NA NA 1.3 J 2.7 1.5 2.3 1.9 1.8
3090 3000 3000 NA NA NA NA NA 2070 J 2750 2380 2000 2540 2460

1 J 3 UJ 3 UJ NA NA NA NA NA 1 U 1 U 1 UJ 0.231 U 2 U 0.152 U
77000 49600 49600 NA NA NA NA NA 53700 66500 60400 41400 56900 41900 J

4 UJ 4 U 4 U NA NA NA NA NA 1 UJ 1.2 1 U 0.116 U 1 U 0.91 U
11.6 15.9 15.9 NA NA NA NA NA 18.2 J 129 33.5 21.7 U 20 U 25.6

74 U 71 U 71 U NA 26.4 U 63.5 J 27 R 112 U 100 U 100 U 750 U 100 U 100 U 100 U
74 U 71 U 71 U NA NA NA NA NA NA NA NA NA NA NA
74 U 210 210 NA 83.2 U 92 U 85 U 112 U 200 U 200 U 200 U 200 UJ 200 UJ 200 U
75 U 75 U 75 U NA 5.55 U 5.55 U 5.55 U 53.6 U 100 U 100 U 100 U 100 U 100 UJ 100 U
75 U 75 U 75 U NA NA NA NA NA NA NA NA NA NA NA
75 U 75 UJ 75 UJ NA NA NA NA NA NA NA NA NA NA NA
75 U 75 U 75 U NA 4.22 U 16 J 14.3 J 12.6 U 100 U 100 U 100 U 100 U 100 UJ 100 U
75 U 75 UJ 75 UJ NA 1.12 R 8.08 J 7.75 J 9.15 J 100 U 100 U 100 U 100 U 100 UJ 100 U
75 U 75 UJ 75 UJ NA NA NA NA NA NA NA NA NA NA NA
74 U 71 U 71 U NA 58 U 541 59.3 U 112 U 200 U 200 U 200 U 200 UJ 200 UJ 200 U

NA 0.12 0.12 NA NA NA NA NA NA NA NA NA NA NA

NA 1.4 U 1.4 U 1.4 U NA 0.024 R 0.024 R NA 0.1 U 0.23 J 0.1 UJ 1 U 1 U 1 U
NA 47 UJ 47.5 UJ 48 U NA 55 R 55 R NA 100 U 100 U 100 U 100 U 100 U 100 U
NA 71 U 71 U 71 U NA 40 R 40 R NA 100 U 100 U 100 U 100 U 100 U 100 U

NA NA NA NA 60 2090 J 1010 J 53.1 105 100 U 100 U 96.5 J 100 U 108
NA NA NA NA 0.22 J 0.2 UJ 0.2 UJ 0.28 U 1 U 1 U 1 U 0.222 UJ 1 U 0.191 UJ
NA NA NA NA 0.19 J 1.1 J 0.63 J 0.19 U 1 U 1 U 1 U 0.181 U 1 U 0.311 U
NA NA NA NA 25.2 72.2 J 56.8 J 30.7 51.8 111 48.2 33 97.3 61.2 J
NA NA NA NA 0.072 U 0.12 J 0.072 UJ 0.072 U 1 U 1 U 1 U 0.073 U 1 U 0.033 J
NA NA NA NA 0.084 U 0.15 J 0.087 J 0.084 U 1 U 1 U 1 U 0.052 U 1 U 0.027 UJ
NA NA NA NA 9420 12900 J 12400 J 10700 13800 31500 13600 10600 16600 12100
NA NA NA NA 0.16 J 2.1 J 1.4 J 7.3 J 3 U 3 U 3 U 3.2 U 2 U 0.999 UJ
NA NA NA NA 0.099 J 1.5 J 0.91 J 0.14 U 1 U 1.2 1 U 0.239 J 1.4 0.896 J
NA NA NA NA 1.5 J 3.9 J 2.3 J 1.7 U 1.3 2.2 1.1 1.3 1.1 J 1.7
NA NA NA NA NA NA NA NA 9.1 U 4.3 U 4.3 U 2.4 U 2.4 U 2.4 U
NA NA NA NA 256 9360 4530 263 J 967 238 419 220 J 1450 1310
NA NA NA NA 0.66 J 10.1 J 5.4 J 0.38 U 1.1 1 U 1 U 0.769 J 1 U 2.4
NA NA NA NA 2190 3210 J 2930 J 2460 3550 8110 4250 3020 4140 2910
NA NA NA NA 45.6 1530 J 1310 J 136 1170 1070 525 113 3890 1140
NA NA NA NA 0.028 U 0.028 R 0.028 R 0.028 U 0.2 U 0.2 U 0.2 U 0.03 U 0.2 U 0.027 U
NA NA NA NA 0.79 J 2.1 J 1.2 J 0.76 U 1 2.4 1.2 1.7 2 J 1.8
NA NA NA NA 2370 2840 J 2770 J 2590 J 2200 2660 2440 2560 2830 2490
NA NA NA NA 0.15 U 0.17 J 0.15 UJ 0.15 U 1 U 1 U 1 U 0.231 U 2 U 0.152 U
NA NA NA NA 0.069 J 0.026 J 0.022 UJ 0.022 UJ 1 U 1 U 1 U 0.032 U 1 U 0.014 UJ
NA NA NA NA 37200 41100 41300 54300 56000 65700 63300 51400 62900 43100
NA NA NA NA 0.048 U 0.083 J 0.048 U 0.048 UJ 1 U 1 U 1 U 0.049 U 1 U 0.075 U
NA NA NA NA 0.61 U 4.2 J 2 J 0.61 U 1 U 1 U 1 U 0.116 U 1 U 0.91 U
NA NA NA NA 8.1 142 J 85.6 J 23.6 16.3 126 27.4 22.2 U 20 UJ 12.2 J

14 35 35 NA 50 21 31 20 U 44 J 20 U 29 J 20 U 56 39
4.6 J 39 39 NA 21 U 21 U 20 U 21 U 20 U 20 U 22 20 U 39 40
96 84 84 NA 63 72 72 98.6 J 93 94 110 88 110 75

0.03 U NA NA NA NA NA NA NA 0.28 0.14 0.2 0.03 UJ 0.27 0.23
NA NA NA NA 0.12 J 0.27 0.24 1.7 J 0.22 NA NA NA NA NA

0.28 J 0.048 J 0.048 J NA NA NA NA NA NA 0.18 0.14 0.28 0.14 0.15
12 0.57 UJ 0.57 UJ NA 5.4 0.2 U 0.2 U 10.9 6.3 120 20 13 5.3 5 U

220 230 230 NA 10 U 243 230 190 220 380 260 190 270 230

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.024 U 0.008 J 0.008 J NA 0.0064 U 0.0064 U 0.0064 U 0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.024 U 0.024 UJ 0.024 UJ NA 0.0056 U 0.0056 U 0.0056 U 0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.024 U 0.024 U 0.024 U NA 0.007 U 0.007 U 0.007 U 0.1 UJ 0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.012 U 0.012 U 0.012 U NA 0.0043 U 0.0043 U 0.0043 U 0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.012 U 0.012 U 0.012 U NA 0.0018 U 0.0018 UJ 0.0018 UJ 0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.012 U 0.012 UJ 0.012 UJ NA 0.0024 U 0.0024 UJ 0.0024 UJ 0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

NA 0.12 U 0.12 U NA NA 0.021 U 0.021 U NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 UJ
0.012 UJ 0.012 U 0.012 U NA 0.0027 U 0.0027 U 0.0027 U 0.05 U 0.01 U 0.01 U 0.01 U 0.01 UJ 0.01 U 0.01 U

SW SW SW SW SWSW SW SW SW SWSW SW SW SW
20070913 20071204 20080408 20080611 2008090820120501 20120906 20120906 20130319 2007061420110314 20110906 20110906 20110906

RDA-SW-SWU-0408 RDA-SW-SWU-0608 RDA-SW-SWU-0908RDA-SW-SWD-0912-D RDA-SW-SWD-0313 RDA-SW-SWU-0607 RDA-SW-SWU-0907 RDA-SW-SWU-1207RDA-SW-SWD-0911 RDA-SW-SWD-0911-AVG RDA-SW-SWD-0911-D RDA-SW-SWD-52012 RDA-SW-SWD-0912RDA-SW-SWD-0311
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE 0.0043
HEPTACHLOR 0.0038
HEPTACHLOR EPOXIDE 0.0038
TOTAL AROCLOR 0.014
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
FLUORENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PHENANTHRENE
PYRENE
TOTAL PAHS
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL
4,6-DINITRO-2-METHYLPHENOL
4-CHLOROANILINE
4-METHYLPHENOL
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
CAPROLACTAM
LOW MOLECULAR WEIGHT PAHS
NAPHTHALENE
PENTACHLOROPHENOL 15
PHENOL
VOLATILES (UG/L)
2-BUTANONE
ACETONE
BENZENE
BTEX
CARBON DISULFIDE
CHLOROBENZENE
CHLOROMETHANE
CYCLOHEXANE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
TOLUENE
TOTAL CHLORINATED VOCS
TRANS-1,3-DICHLOROPROPENE

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 

SW SW SW SW SWSW SW SW SW SWSW SW SW SW
20070913 20071204 20080408 20080611 2008090820120501 20120906 20120906 20130319 2007061420110314 20110906 20110906 20110906

RDA-SW-SWU-0408 RDA-SW-SWU-0608 RDA-SW-SWU-0908RDA-SW-SWD-0912-D RDA-SW-SWD-0313 RDA-SW-SWU-0607 RDA-SW-SWU-0907 RDA-SW-SWU-1207RDA-SW-SWD-0911 RDA-SW-SWD-0911-AVG RDA-SW-SWD-0911-D RDA-SW-SWD-52012 RDA-SW-SWD-0912RDA-SW-SWD-0311

0.024 UJ 0.024 UJ 0.024 UJ NA 0.0056 U 0.0056 U 0.0056 U 0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.024 UJ 0.024 U 0.024 U NA 0.015 U 0.015 U 0.015 U 0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.024 U 0.024 U 0.024 U NA 0.0046 U 0.0046 U 0.0046 U 0.1 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U
0.012 U 0.012 U 0.012 U NA 0.0019 U 0.0019 U 0.0019 U 0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.012 U 0.012 UJ 0.012 UJ NA 0.0026 U 0.0026 U 0.0026 U 0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.012 U 0.012 U 0.012 U NA 0.0039 U 0.0039 UJ 0.0039 UJ 0.05 UJ 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
0.012 UJ 0.012 U 0.012 U NA 0.0028 U 0.0028 U 0.0028 U 0.05 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

NA 0.82 U 0.82 U NA NA NA NA NA 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA
0.024 U NA NA NA NA NA NA NA 0.02 UJ 0.02 U 0.02 U 0.02 U 0.02 U NA

0.094 U 0.094 U 0.094 U NA 0.018 U 0.018 U 0.018 U 0.1 U 1 U 1 U 1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U NA 0.019 U 0.019 R 0.019 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U NA 0.017 U 0.017 R 0.017 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 UJ 0.094 UJ 0.094 UJ NA 0.042 U 0.23 J 0.13 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U NA 0.017 U 0.17 J 0.017 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 UJ 0.094 UJ NA 0.056 U 0.27 J 0.15 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 UJ 0.094 UJ NA 0.021 U 0.021 R 0.021 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 UJ 0.094 UJ NA 0.02 U 0.11 J 0.02 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 UJ 0.094 UJ NA 0.073 U 0.24 J 0.14 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.11 J 0.11 J NA 0.019 U 0.51 J 0.32 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.094 U 0.094 U NA 0.017 U 0.017 R 0.017 R 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 UJ NA NA NA NA NA NA NA 0.19 U 0.19 U 0.19 U 0.1 U 0.1 U NA
0.094 U 0.094 UJ 0.094 UJ NA 0.019 U 0.019 R 0.019 R 0.1 U 1 U 1 U 1 U 0.1 U 0.1 U 0.1 U
0.094 U NA NA NA NA NA NA NA NA NA NA NA NA NA
0.094 U 0.068 J 0.068 J NA 0.019 U 0.19 J 0.15 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 U 0.082 J 0.082 J NA 0.016 U 0.41 J 0.25 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.094 UJ NA NA NA NA NA NA NA 0.21 U 0.21 U 0.21 U 0.1 U 0.1 U NA

NA NA NA NA NA NA NA NA 0.5 UJ 20 UJ 1 UJ 1 UJ 5 UJ 5 UJ
NA NA NA NA NA NA NA NA 1 UJ 0.1 UJ 1 UJ 1 UJ 1 UJ 1 UJ
NA NA NA NA NA NA NA NA 10 U 10 U 2 J 10 U 10 U 10 U
NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA 20 UJ 20 UJ 20 U 20 UJ 20 UJ 1.3 J
NA NA NA NA NA NA NA NA 1 U 2 U 1 U 1 U 1 U 1 U
NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA NA NA NA NA 0.23 U 0.23 U 0.23 U 0.1 U 0.1 U NA
NA NA NA NA 0.05 U 0.05 R 0.05 R NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.055 U 0.055 U 0.055 U NA 1 U 20 U 1 U 1 U 0.5 UJ 0.5 U
NA NA NA NA NA NA NA NA 10 U 10 U 10 U 10 U 10 U 10 U

2.5 UJ 2.5 UJ 2.5 UJ NA 2.1 U 2.1 U 2.1 U 5 U 5 UJ 5 UJ 5 UJ 5 U 5 UJ 5 U
2.5 UJ 4.1 J 4.1 J NA 2.2 U 2.2 U 2.2 U 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ

0.25 U 0.25 U 0.25 U NA 0.33 U 0.33 U 0.33 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.25 U 0.25 U 0.25 U NA NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA
0.25 U 0.25 U 0.25 U NA 0.34 U 0.34 U 0.34 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.25 U 0.25 U 0.25 U NA 0.26 U 0.26 U 0.26 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 U
0.25 U 0.25 U 0.25 U NA 0.26 U 0.26 U 0.26 U 1 U 0.5 U 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ
0.25 U 0.25 U 0.25 U NA 0.71 U 0.71 U 0.71 U 1 U 0.5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 UJ
0.25 U 0.25 U 0.25 U NA 0.38 U 0.38 U 0.38 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
0.25 U 0.25 U 0.25 U NA 0.29 U 0.29 U 0.29 U 1 U 0.5 U 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 U
0.25 U 0.25 U 0.25 U NA 0.76 U 0.76 U 0.76 U 1 U 0.5 U 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 UJ
0.25 U 0.25 U 0.25 U NA 0.41 U 0.41 U 0.41 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ
0.25 U 0.25 U 0.25 U NA 0.32 U 0.32 U 0.32 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA NA NA NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ NA
0.25 U 0.25 U 0.25 U NA 0.48 U 0.48 U 0.48 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DISSOLVED METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SODIUM
VANADIUM
ZINC 120
EPH MADEP (UG/L)
C11-C22 AROMATICS
C11-C22 AROMATICS-UNADJ
C19-C36 ALIPHATICS
C5-C8 ALIPHATICS
C5-C8 ALIPHATICS-UNADJ
C5-C8+C9-C12 ALIPHATICS
C9-C10 AROMATICS
C9-C12 ALIPHATICS
C9-C12 ALIPHATICS-UNADJ
C9-C18 ALIPHATICS
FIELD (MG/L)
FERROUS IRON
HERBICIDES (UG/L)
DICAMBA
MCPA
MCPP
METALS (UG/L)
ALUMINUM 87
ANTIMONY
ARSENIC 150
BARIUM
BERYLLIUM
CADMIUM 0.25
CALCIUM
CHROMIUM 11
COBALT
COPPER 9
CYANIDE 5.2
IRON 1000
LEAD 2.5
MAGNESIUM
MANGANESE
MERCURY 0.77
NICKEL 52
POTASSIUM
SELENIUM 5
SILVER
SODIUM
THALLIUM
VANADIUM
ZINC 120
MISCELLANEOUS PARAMETERS (MG/L)
ALKALINITY 20
CHEMICAL OXYGEN DEMAND
CHLORIDE 230
FERROUS IRON
NITRATE
NITRATE-N
SULFATE
TOTAL DISSOLVED SOLIDS
MISCELLANEOUS PARAMETERS (UG/L)
CYANIDE 5.2
PESTICIDES/PCBS (UG/L)
4,4'-DDD
4,4'-DDE
4,4'-DDT 0.001
ALDRIN
ALPHA-BHC
ALPHA-CHLORDANE 0.0043
AROCLOR-1260 0.014
DELTA-BHC

65.2 U 20.2 67.1 J 31.7 J 108 J 63.7 J 58.9 UJ NA NA NA
0.111 UJ 2.4 U 0.15 U 5 U 5 U 0.5 UJ 0.5 UJ NA NA NA
0.311 U 0.3 U 1.5 U 5 UJ 5 U 2.3 J 4 U NA NA NA

35.9 25.3 J 50.9 26.9 J 86.8 42.5 92.4 NA NA NA
0.021 U 0.014 UJ 0.09 U 0.5 U 0.2 U 0.2 U 0.2 U NA NA NA
0.027 UJ 0.028 UJ 0.05 U 3 U 3 U 0.07 J 0.2 U NA NA NA

10800 8700 12300 7210 17500 12100 14000 NA NA NA
0.629 UJ 0.37 J 1.1 UJ 0.52 UJ 2 UJ 2.3 UJ 4 UJ NA NA NA
0.231 J 0.21 J 0.53 J 0.11 UJ 3.5 0.3 UJ 1 NA NA NA

1.1 1.6 UJ 0.88 UJ 1.3 J 2 UJ 2 UJ 0.7 J NA NA NA
174 36.7 UJ 295 36.6 UJ 2160 149 959 NA NA NA

0.149 UJ 0.18 U 0.21 UJ 0.18 UJ 0.5 UJ 0.12 J 0.5 UJ NA NA NA
3020 2320 3070 1950 4890 3190 J 3850 NA NA NA

308 66.2 893 32 J 3360 106 1660 NA NA NA
0.027 U 0.016 UJ 0.02 J 0.1 UJ 0.1 U 0.1 UJ 0.1 UJ NA NA NA

1 J 0.81 UJ 1.1 J 1 J 2.4 J 1.1 J 1.5 J NA NA NA
2490 2470 2730 2730 2740 2960 3130 NA NA NA
0.152 U 0.23 UJ 0.94 UJ 4 U 3 U 1.1 J 3 U NA NA NA

46800 47200 51600 42300 54800 70800 66400 NA NA NA
0.91 U 0.34 UJ 0.7 U 4 U 4 UJ 4 UJ 4 U NA NA NA
22.5 16.8 U 4.2 UJ 6 J 17.1 23.9 6 J NA NA NA

100 U 100 U 94 UJ 96 UJ 71 UJ 71 U 71 U 30.3 U 27.9 R 104 U
NA NA 94 UJ 96 UJ 71 UJ 71 U 71 U NA NA NA

200 U 200 U 94 UJ 96 UJ 71 UJ 71 U 71 UJ 95.4 U 87.9 U 104 U
100 U 100 U 100 U 100 U 75 U 75 U 75 U 5.55 U 5.55 U 47.3 U
NA NA 100 U 100 U 75 U 75 U 75 U NA NA NA
NA NA NA 100 U 75 U 75 U 75 U NA NA NA
NA 100 U 100 U 100 U 75 U 75 U 75 U 4.22 U 9.28 J 6.5 U

100 U 100 U 100 U 100 U 75 U 75 U 75 U 1.12 R 5.83 J 12.6 J
NA NA 100 U 100 U 75 U 75 U 75 U NA NA NA

200 U 200 U 94 UJ 96 UJ 71 UJ 71 U 71 UJ 66.5 U 61.3 U 104 U

NA NA 0.16 NA NA NA 0.31 NA NA NA

1 U 1 U NA NA NA NA NA NA NA NA
100 U 100 U NA NA NA NA NA NA NA NA
100 U 100 U NA NA NA NA NA NA NA NA

66.1 J 78.6 NA NA NA NA NA 34.5 421 J 47.4
0.084 U 2.8 U NA NA NA NA NA 0.2 U 0.2 UJ 0.33 U
0.311 U 0.3 U NA NA NA NA NA 0.22 J 1.3 J 0.35 U

36.7 28.5 J NA NA NA NA NA 26.2 77.2 J 31.4
0.021 U 0.063 UJ NA NA NA NA NA 0.072 U 0.072 UJ 0.072 U
0.027 UJ 0.071 UJ NA NA NA NA NA 0.084 U 0.21 J 0.084 U

10800 8620 NA NA NA NA NA 7940 13300 J 10900
0.945 UJ 0.63 J NA NA NA NA NA 0.33 J 2.3 J 0.21 U
0.242 J 0.64 J NA NA NA NA NA 0.11 J 0.82 J 0.13 U

1.2 2 U NA NA NA NA NA 0.5 J 6.1 J 1.2 U
3.2 UJ NA 10 U NA NA NA NA NA NA NA

488 182 J NA NA NA NA NA 131 J 5230 136 U
0.499 UJ 0.74 UJ NA NA NA NA NA 0.26 J 5.9 J 2.4
3000 2340 NA NA NA NA NA 2050 3110 J 2510

315 73.1 NA NA NA NA NA 54 991 J 118
0.027 U 0.016 UJ NA NA NA NA NA 0.028 U 0.028 R 0.028 U
0.845 UJ 1.1 NA NA NA NA NA 0.89 J 2.5 J 0.58 U
2460 2500 NA NA NA NA NA 2000 3650 J 2550
0.152 U 0.23 UJ NA NA NA NA NA 0.15 U 0.15 UJ 0.15 U
0.013 U 0.17 UJ NA NA NA NA NA 0.022 U 0.028 J 0.027 U

46600 48800 NA NA NA NA NA 43100 56200 56200
0.075 U 0.15 UJ NA NA NA NA NA 0.048 U 0.048 U 0.048 U

0.91 U 1 UJ NA NA NA NA NA 0.61 U 2.3 J 0.61 U
20.8 16.7 U NA NA NA NA NA 4.4 69.1 J 16.2

26 20 33 11 27 13 30 40 23 20 U
25 34 24 18 37 3.6 J 37 26 39 20 U
74 67 86 69 J 85 J 100 110 76 97 100 J

0.07 0.03 NA 0.03 U 1.69 0.03 U NA NA NA NA
0.31 0.21 NA 0.21 0.025 UJ NA NA 0.017 J 0.0078 U 0.62

NA NA 0.38 NA NA 0.12 J 0.025 UJ NA NA NA
13 9.8 6.2 11 33 12 0.5 U 2.7 J 0.2 U 11.1

190 190 220 110 300 220 330 110 250 200

NA 2.9 J NA 8 U 8 U NA NA NA NA NA

0.02 U 0.02 U 0.096 U 0.024 U 0.024 U 0.024 U 0.024 U 0.0064 U 0.0064 U 0.1 U
0.02 U 0.02 U 0.096 U 0.024 U 0.024 U 0.0056 J 0.024 U 0.0056 U 0.0056 U 0.1 U
0.02 U 0.02 U 0.096 U 0.024 U 0.024 U 0.024 U 0.024 U 0.007 U 0.007 U 0.1 UJ
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0043 U 0.0043 U 0.05 U
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0018 U 0.0018 UJ 0.05 U
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0024 U 0.0024 UJ 0.05 U

0.2 U 0.2 U 0.47 U 0.12 U 0.12 UJ NA 0.12 U NA 0.021 U NA
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 UJ 0.012 U 0.0027 U 0.0027 U 0.05 U

SW SW SW SW SWSW SW SW SW SW
20110314 20110906 20120501 20120906 2013031920081208 20090309 20090915 20100317 20100915

RDA-SW-SWU-52012 RDA-SW-SWU-0912 RDA-SW-SWU-0313RDA-SW-SWU-0909 RDA-SW-SWU-0310 RDA-SW-SWU-0910 RDA-SW-SWU-0311 RDA-SW-SWU-0911RDA-SW-SWU-1208 RDA-SW-SWU-0309
RDA-SWU



TABLE F-3
RDA - SUMMARY OF SURFACE WATER ANALYTICAL DATA (DETECTS ONLY)

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 16 OF 16

LOCATION
SAMPLE ID
SAMPLE DATE NWRQC
MATRIX
DIELDRIN 0.056
ENDRIN ALDEHYDE
ENDRIN KETONE
GAMMA-BHC (LINDANE)
GAMMA-CHLORDANE 0.0043
HEPTACHLOR 0.0038
HEPTACHLOR EPOXIDE 0.0038
TOTAL AROCLOR 0.014
TOTAL DDD/DDE/DDT 0.001
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
2-METHYLNAPHTHALENE
ACENAPHTHENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
FLUORANTHENE
FLUORENE
HIGH MOLECULAR WEIGHT PAHS
INDENO(1,2,3-CD)PYRENE
LOW MOLECULAR WEIGHT PAHS
PHENANTHRENE
PYRENE
TOTAL PAHS
SEMIVOLATILES (UG/L)
2,4-DINITROPHENOL
4,6-DINITRO-2-METHYLPHENOL
4-CHLOROANILINE
4-METHYLPHENOL
BENZALDEHYDE
BIS(2-ETHYLHEXYL)PHTHALATE
CAPROLACTAM
LOW MOLECULAR WEIGHT PAHS
NAPHTHALENE
PENTACHLOROPHENOL 15
PHENOL
VOLATILES (UG/L)
2-BUTANONE
ACETONE
BENZENE
BTEX
CARBON DISULFIDE
CHLOROBENZENE
CHLOROMETHANE
CYCLOHEXANE
ISOPROPYLBENZENE
METHYL ACETATE
METHYL CYCLOHEXANE
METHYLENE CHLORIDE
TOLUENE
TOTAL CHLORINATED VOCS
TRANS-1,3-DICHLOROPROPENE

Acronyms:
NRWQC - National Recommended Water Quality 
Criteria
mg/L - milligrams per liter
ug/L - micrograms per liter
Validation Qualifiers:
U - Not detected down to the method detection limi
(MDL). 
J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.
Dark shading - exceedes NRWQC; light shading -
detection. 

SW SW SW SW SWSW SW SW SW SW
20110314 20110906 20120501 20120906 2013031920081208 20090309 20090915 20100317 20100915

RDA-SW-SWU-52012 RDA-SW-SWU-0912 RDA-SW-SWU-0313RDA-SW-SWU-0909 RDA-SW-SWU-0310 RDA-SW-SWU-0910 RDA-SW-SWU-0311 RDA-SW-SWU-0911RDA-SW-SWU-1208 RDA-SW-SWU-0309
RDA-SWU

0.02 U 0.02 U 0.096 U 0.024 U 0.024 U 0.024 UJ 0.024 U 0.0056 U 0.0056 U 0.1 U
0.02 U 0.02 U 0.096 U 0.024 U 0.024 U 0.024 UJ 0.024 U 0.015 U 0.015 U 0.1 U
0.02 U 0.02 U 0.096 U 0.024 U 0.024 U 0.024 U 0.024 U 0.0046 U 0.0046 U 0.1 U
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.0088 J 0.0019 U 0.0019 U 0.05 U
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0026 U 0.0026 U 0.05 U
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 U 0.012 U 0.0039 U 0.0039 UJ 0.05 UJ
0.01 U 0.01 U 0.048 U 0.012 U 0.012 U 0.012 UJ 0.012 U 0.0028 U 0.0028 U 0.05 U

0.2 U 0.2 U 0.47 UJ 0.85 U 0.82 UJ NA 0.82 U NA NA NA
0.02 U 0.02 U 0.096 U NA 0.024 U 0.0056 J NA NA NA NA

0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 U 0.018 U 0.018 U 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 U 0.019 U 0.019 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 U 0.017 U 0.017 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 UJ 0.094 U 0.042 U 0.042 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 U 0.017 U 0.017 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 UJ 0.15 0.056 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 UJ 0.096 U 0.094 UJ 0.021 U 0.021 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 UJ 0.02 U 0.02 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 U 0.073 U 0.073 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 UJ 0.094 U 0.096 U 0.094 U 0.18 0.019 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 U 0.017 U 0.017 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 UJ 0.094 UJ 0.096 UJ NA NA NA NA
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 U 0.019 U 0.019 R 0.1 U
NA NA NA 0.1 UJ 0.094 U 0.096 U NA NA NA NA
0.1 U 0.1 U 0.2 U 0.1 UJ 0.094 U 0.096 U 0.094 U 0.13 0.019 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 U 0.094 U 0.096 U 0.094 UJ 0.17 0.016 R 0.1 U
0.1 U 0.1 U 0.2 U 0.1 UJ 0.094 UJ 0.096 UJ NA NA NA NA

5 UJ 5 U NA NA NA NA NA NA NA NA
1 UJ 1 U NA NA NA NA NA NA NA NA

10 U 10 U NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA NA NA NA NA NA
20 UJ 20 UJ NA NA NA NA NA NA NA NA

1 U 1 U NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA NA NA NA NA NA
0.1 U 0.1 U 0.2 U NA NA NA NA NA NA NA
0.1 U 0.1 U 0.2 U NA NA NA NA 0.05 U 0.05 R NA
0.5 UJ 0.5 U NA NA NA NA NA 0.055 U 0.055 U NA
10 U 10 U NA NA NA NA NA NA NA NA

5 U 5 UJ 5 U 2.5 U 2.5 UJ 2.5 UJ 2.5 UJ 2.1 U 2.1 U 5 U
5 U 5 U 5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 2.5 UJ 2.2 U 2.2 U 5 U

0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.33 U 0.33 U 1 U
0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 UJ 0.25 U 0.24 UJ NA NA NA
0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.34 U 0.34 U 1 U
0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U 0.26 U 1 U
0.5 UJ 0.76 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.26 U 0.26 U 1 U
0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.71 U 0.71 U 1 U
0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.38 U 0.38 U 1 U
0.5 UJ 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.29 U 0.29 U 1 U
0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.76 U 0.76 U 1 U
0.5 U 0.5 U 0.5 UJ 0.2 UJ 0.25 U 0.25 U 0.25 U 0.41 U 0.41 U 1 U
0.5 U 0.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.21 UJ 0.32 U 0.32 U 1 U
0.5 UJ 0.76 J 0.5 U NA NA NA NA NA NA NA
0.5 U 0.5 U 0.5 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.48 U 0.48 U 1 U



TABLE F-4
RDA - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 1 OF 9

LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

VPH/EPH MADEP (MG/KG)

C11-C22 AROMATICS 62 69.5 77 81 87 J 60 J 160 4.42 U 14.3 J 60

C11-C22 AROMATICS-UNADJ NA NA NA NA NA 60 J 160 NA NA NA

C19-C36 ALIPHATICS 110 120 130 98 99 36 J 250 58.5 28.1 J 140

C5-C8 ALIPHATICS 45 J 54.5 J 64 J 250 J 23 U 200 UJ 240 UJ 9.15 1.12 U 63

C9-C10 AROMATICS 32 U 38 U 44 U 24 UJ 23 U 200 UJ 240 UJ 1.08 J 0.298 J 48 U

C9-C12 ALIPHATICS 32 U 38 U 44 U 24 UJ 23 U 200 UJ 240 UJ 1.11 J 0.179 J 48 U

C9-C18 ALIPHATICS 50 U 49 U 48 U 47 U 50 UJ 20 UJ 13 J 48.5 18.8 U 47 U

METALS (MG/KG)

ALUMINUM 10100 J 34200 J 58200 J 13200 8940 12500 16000 J 5280 7010 J 46400 J

ANTIMONY 2.9 UJ 6.65 UJ 10.4 UJ 0.56 J 0.46 J 1.4 J 2.4 J 0.98 J 0.45 J 4 UJ

ARSENIC 6.2 J 19.8 J 33.3 J 10.1 4.5 7.5 8.6 9.2 3.5 U 19.2 J

BARIUM 84 J 233 J 382 J 95.5 61.9 92.7 121 J 80.9 53.5 480 J

BERYLLIUM 0.02 U 0.024 U 0.028 U 0.74 0.83 0.7 1 J 0.25 0.37 1.1 J

CADMIUM 2 J 4.7 J 7.4 J 2.5 J 1.2 J 2.3 J 2.7 0.87 0.35 5.3 J

CALCIUM 10800 J 30700 J 50600 J 10500 7980 14800 18600 J 9240 2660 33200 J

CHROMIUM 13.9 J 42.6 J 71.4 J 21.4 10.1 16.1 J 21 J 9.5 11.3 47.2 J

COBALT 7.1 J 19.8 J 32.6 J 6.7 3.6 J 4.2 J 7.6 J 2.9 3.8 28.5 J

COPPER 55.6 J 106 J 156 J 37 22.6 28.9 41.6 J 15.6 J 14.9 J 132 J

IRON 22000 J 21700 J 21400 J 74700 18500 J 21900 J 31800 J 22800 13200 J 8570 J

LEAD 97.6 J 90.4 J 83.1 J 65 46.2 J 70.9 95.9 J 56.6 J 49.2 J 107 J

MAGNESIUM 3020 J 8660 J 14300 J 3780 2640 J 2810 3990 J 1500 2380 J 5800 J

MANGANESE 421 J 1120 J 1820 J 561 348 574 772 J 665 201 1470 J

MERCURY 0.07 U 0.09 U 0.11 U 0.067 0.05 0.09 0.17 J 0.042 J 0.022 J 0.22 UJ

NICKEL 10.7 J 31.4 J 52.1 J 11.7 J 6.5 J 10.3 13.8 J 4.4 6 40.8 J

POTASSIUM 1090 1040 988 1140 823 1080 1340 420 564 U 240

SELENIUM 0.22 J 0.265 J 0.31 J 2.4 0.62 J 1.3 UJ 1.6 0.37 U 0.3 U 0.36 UJ

SILVER 4.5 UJ 10.6 J 19 J 0.091 UJ 0.11 U 0.15 0.18 J 0.037 U 0.29 U 8.3 UJ

SODIUM 209 196 J 184 J 217 166 205 260 80.4 71.5 U 77.7 J

THALLIUM 0.25 U 0.305 U 0.36 U 0.29 U 0.35 U 0.14 J 0.16 J 1.4 0.1 U 0.42 UJ

VANADIUM 56.7 J 158 J 259 J 43.4 32.6 J 62.6 98.3 J 16.7 J 19.7 J 104 J

ZINC 261 J 628 J 994 J 194 146 J 313 360 J 83.7 J 57.9 660 J

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE NA NA NA NA NA NA NA NA 29 NA

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE 0.53 UJ 0.72 UJ 0.91 UJ 0.12 U 0.12 UJ 0.4 UJ NA NA NA 0.75 UJ

PESTICIDES/PCBS (UG/KG)

4,4'-DDD 28 34 40 37 16 J NA NA NA NA 46

4,4'-DDE 15 17 19 8 U 5.6 J NA NA NA NA 18

4,4'-DDT 3.6 J 4.2 J 4.8 J 8 U 2.7 J NA NA NA NA 3.3 U

ALPHA-CHLORDANE 8 J 7.65 J 7.3 J 4.1 U 8.9 UJ NA NA NA NA 1.7 U

AROCLOR-1242 16 UJ 28 J 48 J 16 U 17 U NA NA NA NA 16 U

AROCLOR-1260 40 J 45.5 J 51 J 140 U 24 J NA NA NA NA 24 J

DELTA-BHC 1.7 U 1.7 U 1.7 U 4.1 U 0.85 U NA NA NA NA 1.7 U

DIELDRIN 3.3 U 3.25 U 3.2 U 8 U 1.7 U NA NA NA NA 3.3 U

ENDOSULFAN SULFATE 3.3 U 3.25 U 3.2 U 8 U 1.7 U NA NA NA NA 3.3 U

SD SD SD SD SD SD SD SD SD SD

20070614 20070614 20070614 20080610 20090309 20100317 20110309 20120501 20130319 20070614

RDA-SD-SD01-0607 RDA-SD-SD01-0607-AVG RDA-SD-SD01-0607-D RDA-SD-SD01-0608 RDA-SD-SD01-0309 RDA-SD-SD01-0310 RDA-SD-SD01-0311 RDA-SD-SD01-52012 RDA-SD-SD01-0313 RDA-SD-SD02-0607

RDA-SD01



TABLE F-4
RDA - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 2 OF 9

LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX SD SD SD SD SD SD SD SD SD SD

20070614 20070614 20070614 20080610 20090309 20100317 20110309 20120501 20130319 20070614

RDA-SD-SD01-0607 RDA-SD-SD01-0607-AVG RDA-SD-SD01-0607-D RDA-SD-SD01-0608 RDA-SD-SD01-0309 RDA-SD-SD01-0310 RDA-SD-SD01-0311 RDA-SD-SD01-52012 RDA-SD-SD01-0313 RDA-SD-SD02-0607

RDA-SD01

ENDRIN 3.3 U 3.58 J 5.5 J 8 U 1.7 U NA NA NA NA 3.3 U

ENDRIN ALDEHYDE 4.3 2.95 3.2 U 8 U 1.7 U NA NA NA NA 3.3 U

ENDRIN KETONE 3.3 U 3.25 U 3.2 U 8 U 1.7 UJ NA NA NA NA 3.7 J

GAMMA-CHLORDANE 5.2 J 5.4 J 5.6 J 4.1 U 5.5 UJ NA NA NA NA 1.7 U

TOTAL AROCLOR 40 J 69.5 J 99 J 34 U 24 J NA NA NA NA 24 J

TOTAL DDD/DDE/DDT 46.6 J 55.2 J 63.8 J 37 24.3 J NA NA NA NA 64

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

1-METHYLNAPHTHALENE NA NA NA NA NA 9.98 U NA NA NA NA

2-METHYLNAPHTHALENE 3.6 J 4.25 J 4.9 J 3.2 U 13 9.98 U 10 U 1.8 U 3.3 U 6.2 J

2-METHYLPHENOL NA NA NA NA NA NA NA NA 3.3 UJ NA

ACENAPHTHENE 200 J 195 J 190 J 30 130 J 21 83 15 3.3 U 15 J

ACENAPHTHYLENE 22 J 25 J 28 J 18 34 5 J 9.7 J 8.4 7 72 J

ANTHRACENE 44 J 51 J 58 J 38 59 13 J 22 23 340 J 50 J

BENZALDEHYDE NA NA NA NA NA NA NA NA 29 J NA

BENZO(A)ANTHRACENE 180 J 240 J 300 J 94 240 73 180 J 99 600 J 230 J

BENZO(A)PYRENE 160 J 170 J 180 J 55 120 J 76 120 88 470 J 300 J

BENZO(B)FLUORANTHENE 300 J 435 J 570 J 83 240 160 200 140 670 J 670 J

BENZO(G,H,I)PERYLENE 34 J 47 J 60 J 31 56 J 48 52 57 220 120 J

BENZO(K)FLUORANTHENE 150 J 140 J 130 J 45 120 J 44 55 52 210 220 J

CHRYSENE 210 J 195 J 180 J 110 300 92 160 120 490 J 330 J

DIBENZO(A,H)ANTHRACENE 14 J 16 J 18 J 12 30 15 J 17 J 16 64 J 21 J

FLUORANTHENE 430 610 790 450 1300 J 130 720 190 930 J 450

FLUORENE 200 J 190 J 180 J 29 120 J 25 91 14 140 20 J

HIGH MOLECULAR WEIGHT PAHS 1736 J 2240 J 2750 J 1281 3300 J 898 J 2180 J NA NA 2771 J

INDENO(1,2,3-CD)PYRENE 38 J 50 J 62 J 31 64 70 110 48 230 100 J

LOW MOLECULAR WEIGHT PAHS 574.6 J 586 J 596.9 J 190.6 500 J 104 J 326 J NA NA 381.9 J

NAPHTHALENE 10 J 13 J 16 J 9.6 14 9.98 U 10 U 1.8 U 3.3 U 8.7 J

PHENANTHRENE 95 J 108 J 120 J 66 130 J 40 120 82 920 J 210 J

PHENOL NA NA NA NA NA NA NA NA 10 J NA

PYRENE 220 J 340 J 460 370 830 J 190 570 150 910 J 330

TOTAL PAHS 2310.6 J 2830 J 3346.9 J 1471.6 3800 J 1000 J 2510 J NA NA 3152.9 J

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL 3.3 U 3.25 U 3.2 U 12 3.3 U NA NA 1.2 U NA 3.3 U

4-METHYLPHENOL 330 U 325 U 320 U 320 U 330 U NA NA NA NA 330 U

BENZALDEHYDE 180 JRB 200 JRB 220 JRB 580 J 330 UJ NA NA NA NA 320 JRB

BIS(2-CHLOROETHYL)ETHER 3.3 U 3.25 U 3.2 U 3.2 U 3.3 U NA NA 1.6 U NA 3.3 U

BIS(2-ETHYLHEXYL)PHTHALATE 560 U 600 U 640 U 270 J 170 J NA NA NA NA 840 U

BUTYL BENZYL PHTHALATE 330 U 325 U 320 U 320 U 120 J NA NA NA NA 330 U

CARBAZOLE 330 U 99.5 J 34 J 320 U 330 U NA NA NA NA 330 U

DIBENZOFURAN 36 J 98 J 320 U 320 U 330 U NA NA NA NA 330 U

DI-N-BUTYL PHTHALATE 330 U 325 U 320 U 160 J 330 U NA NA NA NA 330 U

PHENOL 13 JRB 13.5 JRB 14 JRB 47 J 11 NA NA 24 NA 15 JRB

VOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 UJ 9 UJ 0.85 UJ 2.5 UJ 19 U

1,2-DICHLOROBENZENE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 UJ 4.4 J 0.84 UJ 2.5 UJ 19 U

1,3-DICHLOROBENZENE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 UJ 9 UJ 0.94 UJ 2.5 UJ 19 U



TABLE F-4
RDA - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 3 OF 9

LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX SD SD SD SD SD SD SD SD SD SD

20070614 20070614 20070614 20080610 20090309 20100317 20110309 20120501 20130319 20070614

RDA-SD-SD01-0607 RDA-SD-SD01-0607-AVG RDA-SD-SD01-0607-D RDA-SD-SD01-0608 RDA-SD-SD01-0309 RDA-SD-SD01-0310 RDA-SD-SD01-0311 RDA-SD-SD01-52012 RDA-SD-SD01-0313 RDA-SD-SD02-0607

RDA-SD01

1,4-DICHLOROBENZENE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 UJ 1.8 J 1.1 UJ 2.5 UJ 19 U

2-BUTANONE 150 185 220 28 J 64 J 210 180 2.7 UJ 2.5 UJ 220

2-HEXANONE 17 U 20.5 U 24 U 7.1 U 18 U 25.33 U 32 J 1.1 UJ 2.5 UJ 19 U

ACETONE 280 J 360 J 440 J 150 J 280 J 750 1100 J 7.9 J 2.5 UJ 380 J

BENZENE 17 U 20.5 U 24 U 7.1 U 18 U 5.07 U 9 U 0.82 U 2.5 UJ 19 U

BTEX 17 U 20.5 U 24 U 2.3 J 18 UJ 7.6 U 13.5 U NA NA 19 U

CARBON DISULFIDE 17 U 20.5 U 24 U 7.1 U 18 U 4 J 43 0.4 U 2.5 UJ 19 U

CHLOROBENZENE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 U 2.9 J 0.69 UJ 2.5 UJ 4 J

CYCLOHEXANE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 U 9 U 2.3 U 2.5 UJ 170

ISOPROPYLBENZENE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 UJ 3.6 J 0.78 U 2.5 UJ 5 J

METHYL ACETATE 17 U 20.5 U 24 U 7.1 U 18 U 6.08 U 19 1.9 U 2.5 UJ 19 U

METHYL CYCLOHEXANE 17 U 20.5 U 24 U 7.1 U 18 UJ 5.07 U 7.6 J 2.4 U 2.5 UJ 19 U

METHYLENE CHLORIDE 17 U 20.5 U 24 U 7.1 U 18 U 25.33 U 45 U 1.8 U 23 U 19 U

TOLUENE 17 U 20.5 U 24 U 7.1 U 18 U 5.07 U 9 U 0.63 U 2.5 UJ 19 U

TOTAL CHLORINATED VOCS 17 UJ 20.5 UJ 24 UJ 7.1 UJ 18 UJ NA NA NA NA 4 J

TOTAL XYLENES 17 U 20.5 U 24 U 2.3 J 18 UJ 15.2 U 27 U 0.63 R 2.5 UJ 19 U

Acronyms:

mg/kg - milligrams per kilogram
μg/kg - micrograms per kilogram

Validation Qualifiers:
U - Not detected down to the method detection limit (MDL). Data 
presented in the table are the Method Reporting Limits. 

J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.

Light shading - detected



TABLE F-4
RDA - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 4 OF 9

LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

VPH/EPH MADEP (MG/KG)

C11-C22 AROMATICS

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C5-C8 ALIPHATICS

C9-C10 AROMATICS

C9-C12 ALIPHATICS

C9-C18 ALIPHATICS

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALPHA-CHLORDANE

AROCLOR-1242

AROCLOR-1260

DELTA-BHC

DIELDRIN

ENDOSULFAN SULFATE

100 J 160 J 220 J 230 230 230 100 J 650 J 1200 J 180 175

NA NA NA NA NA NA 100 J 650 J 1200 J 180 175

150 190 230 240 225 210 88 J 259 J 430 J 250 250

63 UJ 280.75 J 530 J 45 U 53 U 61 U 440 UJ 445 UJ 450 UJ 270 UJ 285 UJ

63 UJ 63 UJ 49 UR 45 U 53 U 61 U 440 UJ 445 UJ 450 UJ 270 UJ 285 UJ

63 UJ 63 UJ 49 UR 45 U 53 U 61 U 440 UJ 445 UJ 450 UJ 270 UJ 285 UJ

50 U 49.5 U 49 U 50 U 50 U 50 U 20 UJ 85 UJ 150 UJ 28 U 15 J

14300 15550 16800 7800 9800 11800 11000 11000 10900 14300 J 13200 J

0.56 J 0.525 J 0.49 J 0.14 UJ 0.14 UJ 0.14 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.35 J 0.315 J

6.3 7 7.7 2.1 3.15 4.2 4 4.5 5 5.1 5

150 152.5 155 83.9 98.45 113 95.7 96 96.4 131 J 123 J

1.6 1.5 1.4 0.76 1.03 1.3 0.77 0.755 0.74 1 J 0.93 J

1.9 2.05 2.2 0.61 J 0.905 J 1.2 J 1.2 J 1.35 J 1.5 J 1.5 1.45

10900 9795 8690 6950 8065 9180 7920 7720 7510 9240 J 8810 J

13.3 13.55 13.8 5.9 7.3 8.7 10 J 16.6 J 23.2 J 14.5 J 13.8 J

6 6.4 6.8 2.5 J 3.35 J 4.2 J 4.2 J 4.7 J 5.2 J 6.5 J 6.85 J

41.7 42.95 44.2 17.5 23.1 28.7 24.6 29.4 34.2 30.3 J 29 J

17800 15900 14000 11500 J 16150 J 20800 J 15300 J 27800 J 40200 J 20400 J 19800 J

123 144 165 51.4 J 68.25 J 85.1 J 77.4 78 78.6 99.8 J 92.5 J

1920 2040 2160 825 J 1232.5 J 1640 J 1150 1220 1290 1860 J 1760 J

2610 2145 1680 1930 2090 2250 1700 1870 2040 2580 J 2340 J

0.26 0.27 0.28 0.0061 UJ 0.0057 UJ 0.0053 UJ 0.21 0.205 0.2 0.28 J 0.25 J

11.9 12.8 13.7 5 J 6.5 J 8 J 8.3 11 13.6 11.7 J 11.8 J

419 411.5 404 175 260 345 394 381 368 551 470

4.8 4.6 4.4 1.7 1.55 J 1.4 J 2.1 1.6 2.2 U 1.8 1.7

0.15 UJ 0.135 UJ 0.12 UJ 0.11 U 0.11 U 0.11 U 0.16 0.16 0.16 0.2 0.185

117 120.5 124 82.2 95.1 108 96.4 U 94.8 U 93.2 U 133 J 125 J

0.46 U 0.42 J 0.42 J 0.35 U 0.35 U 0.35 U 0.14 J 0.13 J 0.12 J 0.17 J 0.15 J

38.6 43.55 48.5 12.8 J 20.7 J 28.6 J 21.9 28.6 35.2 40.4 J 39.2 J

215 229.5 244 67.6 J 106.8 J 146 J 135 135 135 164 J 157 J

NA NA NA NA NA NA NA NA NA NA NA

0.18 J 0.1225 J 0.13 U 0.14 J 0.1 J 0.12 UJ 0.4 UJ 0.4 UJ 0.4 UJ NA NA

110 J 72 J 34 J 88 82.5 77 NA NA NA NA NA

33 J 18.525 J 8.1 U 35 33 31 NA NA NA NA NA

17 U 12.55 U 8.1 U 17 U 16.5 U 16 U NA NA NA NA NA

8.5 U 6.35 U 4.2 U 8.5 U 8.5 U 8.5 U NA NA NA NA NA

17 U 16.5 U 16 U 17 U 16.5 U 16 U NA NA NA NA NA

350 U 230 U 110 U 41 J 36.5 J 32 J NA NA NA NA NA

8.5 U 6.35 U 4.2 U 8.5 U 8.5 U 8.5 U NA NA NA NA NA

17 U 12.55 U 8.1 U 17 U 16.5 U 16 U NA NA NA NA NA

17 U 9.8 J 9.8 J 17 U 16.5 U 16 U NA NA NA NA NA

SD SD SD SD SD SD SDSD SD SD SD

20100317 20110309 2011030920080610 20090309 20090309 20090309 2010031720080610 20080610

RDA-SD-SD02-0310-D RDA-SD-SD02-0311 RDA-SD-SD02-0311-AVG

20100317

RDA-SD-SD02-0608 RDA-SD-SD02-0608-AVG RDA-SD-SD02-0608-D RDA-SD-SD02-0309 RDA-SD-SD02-0309-AVG RDA-SD-SD02-0309-D RDA-SD-SD02-0310 RDA-SD-SD02-0310-AVG

RDA-SD02
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-CHLORDANE

TOTAL AROCLOR

TOTAL DDD/DDE/DDT

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

4-METHYLPHENOL

BENZALDEHYDE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

DIBENZOFURAN

DI-N-BUTYL PHTHALATE

PHENOL

VOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

SD SD SD SD SD SD SDSD SD SD SD

20100317 20110309 2011030920080610 20090309 20090309 20090309 2010031720080610 20080610

RDA-SD-SD02-0310-D RDA-SD-SD02-0311 RDA-SD-SD02-0311-AVG

20100317

RDA-SD-SD02-0608 RDA-SD-SD02-0608-AVG RDA-SD-SD02-0608-D RDA-SD-SD02-0309 RDA-SD-SD02-0309-AVG RDA-SD-SD02-0309-D RDA-SD-SD02-0310 RDA-SD-SD02-0310-AVG

RDA-SD02

17 U 12.55 U 8.1 U 17 U 16.5 U 16 U NA NA NA NA NA

17 U 32.5 U 48 U 17 U 16.5 U 16 U NA NA NA NA NA

17 U 12.55 U 8.1 U 17 U 16.5 U 16 U NA NA NA NA NA

8.5 U 6.35 U 4.2 U 8.5 U 8.5 U 8.5 U NA NA NA NA NA

65 U 47 U 29 U 41 J 36.5 J 32 J NA NA NA NA NA

143 J 90.525 J 34 J 123 116 108 NA NA NA NA NA

NA NA NA NA NA NA 6 J 6 J 6 J NA NA

24 J 16.2 J 8.4 J 14 12.5 11 6 J 4 J 2 J 18 U 14 U

NA NA NA NA NA NA NA NA NA NA NA

36 J 24 J 12 J 16 J 11.45 J 6.9 J 7 J 6.5 J 6 J 13 J 9.45 J

100 J 69 J 38 J 41 35 29 27 26.5 26 36 J 30 J

160 J 106.5 J 53 J 39 32.5 26 24 24.5 25 27 J 21.5 J

NA NA NA NA NA NA NA NA NA NA NA

240 J 158 J 76 J 84 82.5 81 150 140 130 140 116

270 J 172.5 J 75 J 140 116 92 220 210 200 230 J 210 J

400 J 255 J 110 J 180 170 160 370 365 360 480 J 375 J

210 J 119.5 J 29 J 31 34.5 38 230 J 175 J 120 J 130 J 114 J

210 J 154 J 98 J 130 J 103 J 76 J 190 J 142 J 94 J 130 J 104 J

390 J 245 J 100 J 170 150 130 240 220 200 240 J 185 J

86 J 56.5 J 27 J 25 22 19 70 J 53.5 J 37 J 35 J 30 J

920 J 300 J 300 J 270 250 230 200 210 220 320 J 250 J

52 J 33.5 J 15 J 20 16 12 11 J 12 J 13 J 24 J 18 J

3606 J 1862.5 J 1149 J 1370 J 1240 J 1110 J 2150 J 2060 J 1970 J 2280 J 1860 J

200 J 132 J 64 J 87 73.5 60 270 225 180 160 J 140 J

893 J 583.7 J 274.4 J 273 J 234 J 195 J 231 J 223 J 215 J 276 J 217 J

41 J 29.5 J 18 J 23 20 17 6 J 4.5 J 3 J 6 J 4.95 J

480 J 305 J 130 J 120 106.5 93 150 145 140 170 J 133 J

NA NA NA NA NA NA NA NA NA NA NA

680 J 270 J 270 J 250 235 220 210 J 320 J 430 J 420 J 335 J

4499 J 2446.2 J 1423.4 J 1640 J 1470 J 1300 J 2380 J 2280 J 2190 J 2560 J 2080 J

15 16 17 3.3 U 3.3 U 3.3 U NA NA NA NA NA

120 J 120 J 320 U 330 U 330 U 330 U NA NA NA NA NA

1000 J 1100 J 1200 J 660 J 830 J 1000 J NA NA NA NA NA

6.6 UJ 14.15 J 25 J 3.3 U 3.3 U 3.3 U NA NA NA NA NA

150 J 350 J 550 490 635 780 NA NA NA NA NA

370 415 460 380 430 480 NA NA NA NA NA

330 U 325 U 320 U 330 U 330 U 330 U NA NA NA NA NA

330 U 325 U 320 U 330 U 330 U 330 U NA NA NA NA NA

330 U 325 U 320 U 330 U 330 U 330 U NA NA NA NA NA

32 J 33 J 34 J 20 20 20 NA NA NA NA NA

17 UJ 15 UJ 13 UJ 29 UJ 29.5 UJ 30 UJ 10.27 UJ 14.1 J 23 J 7.2 UJ 8.6 UJ

17 UJ 15 UJ 13 UJ 29 UJ 29.5 UJ 30 UJ 10.27 UJ 6.07 J 7 J 7.2 UJ 8.6 UJ

17 UJ 15 UJ 13 UJ 29 UJ 29.5 UJ 30 UJ 10.27 UJ 6.07 J 7 J 7.2 UJ 8.6 UJ
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FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

ACETONE

BENZENE

BTEX

CARBON DISULFIDE

CHLOROBENZENE

CYCLOHEXANE

ISOPROPYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYLENE CHLORIDE

TOLUENE

TOTAL CHLORINATED VOCS

TOTAL XYLENES

Acronyms:

mg/kg - milligrams per kilogram
μg/kg - micrograms per kilogram

Validation Qualifiers:
U - Not detected down to the method detection limit (MDL). Data 
presented in the table are the Method Reporting Limits. 

J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.

Light shading - detected

SD SD SD SD SD SD SDSD SD SD SD

20100317 20110309 2011030920080610 20090309 20090309 20090309 2010031720080610 20080610

RDA-SD-SD02-0310-D RDA-SD-SD02-0311 RDA-SD-SD02-0311-AVG

20100317

RDA-SD-SD02-0608 RDA-SD-SD02-0608-AVG RDA-SD-SD02-0608-D RDA-SD-SD02-0309 RDA-SD-SD02-0309-AVG RDA-SD-SD02-0309-D RDA-SD-SD02-0310 RDA-SD-SD02-0310-AVG

RDA-SD02

17 UJ 15 UJ 13 UJ 29 UJ 29.5 UJ 30 UJ 10.27 UJ 8.07 J 11 J 7.2 UJ 8.6 UJ

490 J 248.25 J 13 UJ 570 J 670 J 770 J 700 J 1250 J 1800 J 36 UJ 239 J

17 U 15 U 13 U 29 U 29.5 UJ 30 UJ 51.37 UJ 46.8 J 68 J 36 UJ 44 UJ

1600 J 1500 J 1400 J 3200 J 2800 J 2400 J 1600 J 3050 J 4500 J 730 J 855 J

17 U 15 U 13 U 29 U 29.5 UJ 30 UJ 10.27 UJ 11.2 UJ 12.21 UJ 3.8 J 4.4 J

11 J 10 J 9 J 29 U 7.3 J 7.3 J 15.4 UJ 10.8 J 14 J 3.8 J 5.78 J

17 U 15 U 13 U 19 J 15 J 11 J 7 J 9 J 11 J 8.7 J 13.4 J

7.6 J 6.05 J 4.5 J 14 J 16 J 18 J 10 J 12 J 14 J 9.3 J 9.05 J

17 U 15 U 13 U 29 U 29.5 UJ 30 UJ 10.27 UJ 11.2 UJ 12.21 UJ 7.2 UJ 8.6 UJ

17 J 15.5 J 14 J 9.4 J 13.7 J 18 J 22 J 33.5 J 45 J 28 J 30.5 J

17 U 15 U 13 U 29 U 29.5 UJ 30 UJ 12.33 UJ 208 J 410 J 13 J 15 J

28 J 27.5 J 27 J 29 U 29.5 UJ 30 UJ 8 J 10 J 12 J 7.2 UJ 8.6 UJ

17 U 15 U 13 U 6.4 J 6.4 J 30 UJ 51.37 UJ 56.2 UJ 61.04 UJ 36 UJ 44 UJ

17 U 15 U 13 U 29 U 29.5 UJ 30 UJ 10.27 UJ 11.2 UJ 12.21 UJ 7.2 UJ 8.6 UJ

7.6 J 6.05 J 4.5 J 14 J 16 J 18 J NA NA NA NA NA

11 J 10 J 9 J 29 U 7.3 J 7.3 J 30.82 UJ 14.7 J 14 J 22 UJ 27 UJ



TABLE F-4
RDA - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE-YEAR REVIEW
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

VPH/EPH MADEP (MG/KG)

C11-C22 AROMATICS

C11-C22 AROMATICS-UNADJ

C19-C36 ALIPHATICS

C5-C8 ALIPHATICS

C9-C10 AROMATICS

C9-C12 ALIPHATICS

C9-C18 ALIPHATICS

METALS (MG/KG)

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

LEAD

MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

MISCELLANEOUS PARAMETERS (%)

PERCENT MOISTURE

MISCELLANEOUS PARAMETERS (MG/KG)

CYANIDE

PESTICIDES/PCBS (UG/KG)

4,4'-DDD

4,4'-DDE

4,4'-DDT

ALPHA-CHLORDANE

AROCLOR-1242

AROCLOR-1260

DELTA-BHC

DIELDRIN

ENDOSULFAN SULFATE

170 3.03 U 2.82 U 32.6 40 U 49 U 50 U 51 J 89 J 3.36 U 13.1 J

170 NA NA NA NA NA NA 51 J 89 J NA NA

250 59.6 52.9 37.9 47 49 U 80 28 UJ 59 J 21.9 J 18.9

300 UJ 9.25 7.32 0.761 U 15 U 110 U 11 U 59 UJ 42 U 7.55 0.572 U

300 UJ 0.473 J 0.396 J 0.153 U 7.7 U 7.4 U 11 U 59 UJ 42 U 0.752 J 0.0744 U

300 UJ 0.461 J 0.404 J 0.0814 U 7.7 U 7.4 U 11 U 59 UJ 42 U 0.598 J 0.105 U

16 J 63.4 57.2 15.5 U 40 U 49 U 50 U 28 UJ 21 U 24.1 8.67 J

12000 J 7410 5290 3560 J 6800 J 5290 7710 8690 8000 J 12100 6770 J

0.28 J 0.65 J 0.81 J 0.31 J 1.4 UJ 0.13 UJ 0.14 UJ 0.5 UJ 0.2 J 2.3 0.38 J

4.9 5.3 J 3.4 1.9 U 3.5 J 3 2.7 3.9 3 5.2 2.1 U

115 J 68.9 J 66.2 39.2 87.4 J 46.2 72.1 69.9 59 J 168 22.7

0.86 J 1.1 J 0.31 0.19 J 0.0076 U 0.28 0.58 0.24 J 0.33 J 0.17 J 0.27

1.4 1.7 J 1.2 0.23 0.5 J 0.17 J 0.44 J 0.35 J 0.27 4.9 0.063 U

8380 J 4850 5730 2560 4930 J 1980 3740 6570 4530 J 7730 1630

13.1 J 5.5 J 7.4 4.7 J 10.2 J 6.8 8.1 12.1 J 12.7 J 14.9 7.5

7.2 J 3.4 J 3 1.7 J 4.5 J 2.5 3.4 J 2.9 J 3.5 J 4.2 4.1

27.6 J 14.3 J 15.6 J 9.6 J 44.7 J 11.2 19.2 20.6 17.8 J 37.3 9.3 J

19200 J 31800 22500 16100 J 18800 J 9170 12900 J 15100 J 15000 J 119000 12600 J

85.2 J 37.1 J 34.7 J 17.3 J 61.6 J 35.8 69.8 J 81.4 71.6 J 120 13.1 J

1650 J 2370 1450 912 J 1390 J 1440 2200 J 1740 1570 J 2040 2400 J

2090 J 2160 3930 928 J 2160 J 455 797 595 948 J 2100 265

0.22 J 0.039 J 0.046 J 0.024 J 0.019 UJ 0.015 J 0.03 J 0.06 0.04 J 0.16 0.03 J

11.9 J 8.3 J 6.1 3.1 U 7.2 J 4.5 J 7.1 J 6.8 7.2 J 8.2 6.5

390 1210 427 242 U 255 258 260 420 382 446 295 U

1.6 0.5 R 2.2 0.29 U 0.083 UJ 1.2 J 0.6 U 0.64 UJ 0.37 J 0.81 U 0.26 U

0.17 0.05 R 0.23 J 0.42 U 4.2 J 0.1 UJ 0.11 U 0.07 J 0.06 J 0.081 U 0.25 U

117 70.5 58.7 51.4 U 32.5 J 43.5 J 50.4 64.3 UJ 67.8 J 120 42.7 U

0.13 3.8 J 4.7 0.095 U 0.098 U 0.33 U 0.35 U 0.07 J 0.06 J 3.6 0.088 U

37.9 J 45 J 20 J 11.2 J 15.7 J 13 15.9 J 20.7 19.4 J 20.7 14.9 J

150 J 171 J 58.8 J 40.7 76.8 J 47.1 86.1 J 90.5 91.3 J 159 110

NA NA NA 28 NA NA NA NA NA NA 29

NA NA NA NA 0.24 UJ 0.12 U 0.17 J 0.64 UJ NA NA NA

NA NA NA NA 1.6 U 1.6 U 4.6 NA NA NA NA

NA NA NA NA 3.2 3.7 J 8.1 NA NA NA NA

NA NA NA NA 1.6 U 1.6 U 1.7 U NA NA NA NA

NA NA NA NA 4.6 J 5.1 J 11 J NA NA NA NA

NA NA NA NA 16 U 16 U 17 U NA NA NA NA

NA NA NA NA 16 UJ 16 U 17 U NA NA NA NA

NA NA NA NA 0.82 U 0.85 J 0.85 U NA NA NA NA

NA NA NA NA 1.6 U 4 U 4.1 NA NA NA NA

NA NA NA NA 1.6 U 10 U 1.7 U NA NA NA NA

SD SD SDSD SD SD SD SDSD SD SD

20090309 20100317 20110309 20120520 2013031920120501 20120501 20130319 20070615 2008061020110309

RDA-SD-SD03-0311 RDA-SD-SD03-052012 RDA-SD-SD03-0313RDA-SD-SD02-52012-D RDA-SD-SD02-0313 RDA-SD-SD03-0607 RDA-SD-SD03-0608 RDA-SD-SD03-0309

RDA-SD03

RDA-SD-SD02-0311-D RDA-SD-SD02-52012 RDA-SD-SD03-0310



TABLE F-4
RDA - SUMMARY OF SEDIMENT ANALYTICAL RESULTS (DETECTS ONLY)

SECOND FIVE-YEAR REVIEW
FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS
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LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

ENDRIN

ENDRIN ALDEHYDE

ENDRIN KETONE

GAMMA-CHLORDANE

TOTAL AROCLOR

TOTAL DDD/DDE/DDT

POLYCYCLIC AROMATIC HYDROCARBONS (UG/KG)

1-METHYLNAPHTHALENE

2-METHYLNAPHTHALENE

2-METHYLPHENOL

ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZALDEHYDE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

FLUORANTHENE

FLUORENE

HIGH MOLECULAR WEIGHT PAHS

INDENO(1,2,3-CD)PYRENE

LOW MOLECULAR WEIGHT PAHS

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE

TOTAL PAHS

SEMIVOLATILES (UG/KG)

2-METHYLPHENOL

4-METHYLPHENOL

BENZALDEHYDE

BIS(2-CHLOROETHYL)ETHER

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

DIBENZOFURAN

DI-N-BUTYL PHTHALATE

PHENOL

VOLATILES (UG/KG)

1,2,4-TRICHLOROBENZENE

1,2-DICHLOROBENZENE

1,3-DICHLOROBENZENE

SD SD SDSD SD SD SD SDSD SD SD

20090309 20100317 20110309 20120520 2013031920120501 20120501 20130319 20070615 2008061020110309

RDA-SD-SD03-0311 RDA-SD-SD03-052012 RDA-SD-SD03-0313RDA-SD-SD02-52012-D RDA-SD-SD02-0313 RDA-SD-SD03-0607 RDA-SD-SD03-0608 RDA-SD-SD03-0309

RDA-SD03

RDA-SD-SD02-0311-D RDA-SD-SD02-52012 RDA-SD-SD03-0310

NA NA NA NA 1.6 UJ 1.6 UJ 1.7 U NA NA NA NA

NA NA NA NA 1.6 UJ 1.6 U 1.7 U NA NA NA NA

NA NA NA NA 1.6 U 1.6 U 1.7 U NA NA NA NA

NA NA NA NA 3.4 J 3.6 J 8.7 J NA NA NA NA

NA NA NA NA 16 UJ 16 U 17 U NA NA NA NA

NA NA NA NA 3.2 3.7 J 12.7 NA NA NA NA

NA NA NA NA NA NA NA 5 J NA NA NA

10 U 2 U 2 U 3.3 U 3.2 U 3.2 U 7.1 7 J 17 U 2 U 3.5

NA NA NA 26 J NA NA NA NA NA NA 3.3 UJ

5.9 J 42 43 3.3 U 3.2 U 4 9.8 15 J 17 U 1.8 U 3.3 U

24 11 12 4.9 5.1 J 3.2 U 16 9.98 U 7.8 J 12 8.5

16 J 98 91 37 J 5.2 J 6.7 19 9 J 8 J 13 220

NA NA NA 26 J NA NA NA NA NA NA 18 J

91 300 250 160 J 41 J 37 70 83 89 J 85 590 J

190 J 270 240 120 J 62 J 37 73 88 J 150 J 110 480 J

270 J 390 370 180 J 160 J 89 J 140 180 J 290 J 210 680 J

98 J 150 150 68 J 26 J 30 34 87 100 J 100 260

78 J 160 120 86 J 51 J 27 J 57 50 73 J 62 290

130 J 340 270 160 J 55 J 53 110 120 150 120 630 J

25 J 44 40 20 J 12 10 23 28 J 26 J 28 80

180 J 620 520 280 J 36 J 68 160 110 140 J 110 930 J

12 J 41 39 21 J 3.4 J 6.1 14 18 J 5.6 J 1.7 U 67

1430 J NA NA NA 489 J 440 J 858 966 J 1270 J NA NA

120 J 130 130 66 J 22 J 29 61 120 110 J 92 260

158 J NA NA NA 36.7 J 47.7 134 101 J 65.4 J NA NA

3.9 J 7.1 2 U 3.3 U 3.2 U 7.9 12 10 J 17 U 2 U 14

96 J 380 340 170 J 23 J 23 56 42 44 J 32 790 J

NA NA NA 3.3 UJ NA NA NA NA NA NA 3.3 U

250 J 520 430 230 J 24 60 130 100 140 J 91 910 J

1590 J NA NA NA 525.7 J 487.7 J 992 1070 J 1330 J NA NA

NA 1.3 U 1.2 U NA 3.2 U 3.2 U 4.4 NA NA 1.2 U NA

NA NA NA NA 320 U 320 U 330 U NA NA NA NA

NA NA NA NA 57 JRB 340 J 290 J NA NA NA NA

NA 1.7 U 1.7 U NA 3.2 U 3.2 UJ 3.3 U NA NA 1.7 U NA

NA NA NA NA 320 U 320 U 120 J NA NA NA NA

NA NA NA NA 320 U 320 U 330 U NA NA NA NA

NA NA NA NA 320 U 320 U 330 U NA NA NA NA

NA NA NA NA 320 U 320 U 330 U NA NA NA NA

NA NA NA NA 320 U 320 U 330 U NA NA NA NA

NA 13 10 NA 4.8 RB 31 J 7.4 NA NA 20 NA

10 UJ 1 U 1.2 UJ 1.9 UJ 4 U 2.7 UJ 5.4 UJ 3.4 UJ 2 UJ 1.9 U 1.4 UJ

10 UJ 1 U 1.1 UJ 1.9 UJ 4 U 2.7 UJ 5.4 UJ 3.4 UJ 2 UJ 1.8 U 1.4 U

10 UJ 1.2 U 1.3 UJ 1.9 UJ 4 U 2.7 UJ 5.4 UJ 3.4 UJ 2 UJ 2.1 U 1.4 UJ
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FORMER NAS SOUTH WEYMOUTH, WEYMOUTH MASSACHUSETTS

PAGE 9 OF 9

LOCATION

SAMPLE ID

SAMPLE DATE

MATRIX

1,4-DICHLOROBENZENE

2-BUTANONE

2-HEXANONE

ACETONE

BENZENE

BTEX

CARBON DISULFIDE

CHLOROBENZENE

CYCLOHEXANE

ISOPROPYLBENZENE

METHYL ACETATE

METHYL CYCLOHEXANE

METHYLENE CHLORIDE

TOLUENE

TOTAL CHLORINATED VOCS

TOTAL XYLENES

Acronyms:

mg/kg - milligrams per kilogram
μg/kg - micrograms per kilogram

Validation Qualifiers:
U - Not detected down to the method detection limit (MDL). Data 
presented in the table are the Method Reporting Limits. 

J - Estimated concentration.

UJ - Not detected. Sample quantitation limit is estimated.

Light shading - detected

SD SD SDSD SD SD SD SDSD SD SD

20090309 20100317 20110309 20120520 2013031920120501 20120501 20130319 20070615 2008061020110309

RDA-SD-SD03-0311 RDA-SD-SD03-052012 RDA-SD-SD03-0313RDA-SD-SD02-52012-D RDA-SD-SD02-0313 RDA-SD-SD03-0607 RDA-SD-SD03-0608 RDA-SD-SD03-0309

RDA-SD03

RDA-SD-SD02-0311-D RDA-SD-SD02-52012 RDA-SD-SD03-0310

10 UJ 1.3 U 1.5 UJ 1.9 UJ 4 U 2.7 UJ 5.4 UJ 3.4 UJ 2 UJ 2.4 U 1.4 UJ

460 J 3.3 U 3.7 UJ 1.9 UJ 60 2.7 UJ 31 J 44 J 10 U 75 1.6

52 UJ 1.4 U 1.5 UJ 1.9 UJ 4 U 2.7 U 5.4 U 16.98 UJ 10 U 2.5 U 1.4 UJ

980 J 2.7 U 2.9 UJ 1.9 UJ 150 J 48 J 110 J 140 J 78 UJ 190 5.5

10 UJ 1 U 1.1 UJ 1.9 UJ 4 U 2.7 U 5.4 U 3.4 UJ 2 U 1.8 U 1.4 U

15.5 UJ NA NA NA 1 J 1.9 J 5.4 U 5.1 UJ 3.05 UJ NA NA

18 J 0.5 U 0.55 UJ 1.9 UJ 4 U 2.7 U 5.4 U 3.4 UJ 3 UJ 0.89 U 1.4 U

8.8 J 0.85 U 0.94 UJ 1.9 UJ 38 35 J 10 J 22 J 66 J 7 J 1.4 UJ

10 UJ 2.8 U 3.1 U 1.9 UJ 140 2.7 UJ 5.4 U 3.4 UJ 2 UJ 5 U 1.4 U

33 J 0.97 U 1.1 UJ 1.9 UJ 1 J 1.1 J 5.4 U 3.4 UJ 1.6 J 1.7 U 1.4 UJ

17 J 2.3 U 2.6 U 1.9 UJ 4 U 2.7 U 5.4 U 4.08 UJ 2.5 U 4.2 U 1.4 U

10 UJ 3 U 3.3 U 1.9 UJ 16 3.8 J 5.4 U 3.4 UJ 2 U 5.3 U 1.4 U

52 UJ 2.2 U 2.6 J 1.9 UJ 4 U 2.7 U 5.4 U 16.98 UJ 10 U 7 J 1.4 UJ

10 UJ 0.78 U 0.86 UJ 1.9 UJ 1 J 1.9 J 5.4 U 3.4 UJ 2 U 1.4 U 1.4 U

NA NA NA NA 38 35 J 10 J NA NA NA NA

32 UJ 0.78 U 0.86 UJ 1.9 UJ 4 U 2.7 UJ 5.4 U 10.19 UJ 6.2 UJ 1.4 U 1.4 UJ



APPENDIX G 
 

ECOLOGICAL RISK ASSESSMENT EVALUATIONS



West Gate Landfill 

Ecological Risk Assessment Evaluation 

 

The ERA that was conducted as part of the Phase II RI was reviewed to determine whether the results of 

the risk assessment would change based on current criteria and/or methodologies.  The following is a 

brief evaluation for each receptor group. All Phase II RI ERA tables referenced are included at the end of 

this evaluation. 

 

Risks to plants and invertebrates were evaluated in the ERA by comparing chemical concentrations in soil 

to plant and invertebrate benchmarks, conducting plant and earthworm toxicity tests, and evaluating 

earthworm tissue data.  EPA Ecological Soil Screening Levels (Eco SSLs) are currently used as soil 

screening levels, but they were developed after the ERA was completed.  Therefore, other values such as 

the Oak Ridge National Laboratory (ORNL) plant and invertebrate benchmarks (Efroymson et al., 1997 

a,b) and Dutch Intervention Values (Van der Berg et al., 1993) were used in the Risk Analysis section of 

the ERA.  Following current ERA guidance, the ORNL and Dutch numbers are typically only used in the 

risk characterization section of ERAs for chemicals that do not have Eco SSLs.  As presented in Tables 

7-40 and 7-50 of the ERA, several chemicals (mostly inorganics) were detected at concentrations that 

exceeded plant and/or invertebrate benchmarks.  However, as indicated on Table 7-57, these measures 

were given low weighting scores for evaluating impacts to plants and invertebrates.  Earthworm and plant 

toxicity tests and earthworm tissue burden data endpoints were given greater weights because they were 

site-specific data.  Based on these site-specific endpoints, the ERA concluded that little to no significant 

potential risks to terrestrial plants and invertebrates are likely due to exposure to contaminants of 

potential concern (COPCs) in WGL.  Therefore, even if additional chemicals were retained as COPCs 

because their concentrations exceed current Eco SSLs, the overall conclusion in the ERA, “no significant 

potential risks to terrestrial plants and invertebrates,” would remain the same based on the site-specific 

studies that were conducted as part of the ERA. 

 

Risks to small mammals and birds were evaluated in the ERA by conducting standard food chain models, 

comparing PCB and dioxin concentrations in small mammal tissue samples collected at the site to critical 

body ratios (CBRs), and a qualitative field assessment of the small mammal and avian communities in the 

area.  The general approach for food chain modeling used in the ERA is consistent with the approach 

currently used in risk assessments.  However, the toxicity reference values (TRVs) for most metals and a 

few organic chemicals (primarily dichlorodiphenyltrichloroethane [DDTs] and PAHs) have changed based 

on recent USEPA Eco SSL guidance, and the body weight scaling that was used to adjust the TRVs in 

the ERA is no longer standard practice.  The majority of the more recent TRVs are ether similar to or 

greater than the TRVs used in the risk assessment, although some TRVs are now lower.  The ERA 

concluded that the majority of Hazard Quotient (HQs) for the terrestrial species evaluated in this ERA 



were well below 1, or were consistent with background HQs, suggesting limited potential for ecological 

risks. However, it was noted that potential exposure to several COPCs (cadmium, lead, PAHs, 2,3,7,8-

TCDD, and total PCBs) resulted in elevated HQs and may warrant further investigation. Because the HQs 

would not change significantly for most chemicals based on the new TRVs, it is likely that a similar overall 

conclusion would be reached.  However, risks to these receptors were addressed with the remedial action 

which eliminated the exposure pathway for these receptors. 

 

The ERA concluded that little significant potential risks to aquatic invertebrates, amphibians, and fish 

were likely due to exposure to COPCs in French Stream surface water and sediment adjacent to the 

WGL.  This conclusion was based on multiple measurement endpoints.  The endpoints that were given 

the greatest weight were the site-specific toxicity tests and benthic community survey.  The general 

approach for conducting toxicity tests and biological surveys has not changed significantly since the ERA 

was conducted, so those results are still considered valid.   

 

Other measurement endpoints that were given lower weights were comparisons of chemical 

concentrations in surface water and sediment to screening levels, an evaluation of Simultaneously 

Extracted Metals (SEM)/Acid Volatile Sulfides (AVS) data, and comparison of chemical concentrations in 

tissue samples to CBRs.  Although the EPA Water Quality Criteria have changed slightly since the ERA, 

most of the current values are the same or very similar to those used in the ERA.  In addition, other 

sediment screening levels may be used in the initial screening step to select COPCs, but the values are 

similar to what was used in the ERA.  As presented in Tables 7-43, 7-44, 7-48, and 7-49 of the ERA, 

several chemicals in French Stream and the wetland were detected at concentrations that exceeded 

surface water and sediment benchmarks, but the ERA concluded that there were little significant potential 

risks to aquatic invertebrates, amphibians, and fish because of the other endpoints.  Also, the SEM/AVS 

ratio was greater than 1.0 at some locations in the ERA which was used to determine whether certain 

metals were potentially bioavailable.  In 2005, USEPA published the Procedures for the Derivation of 

Equilibrium Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic Organisms: Metal 

Mixtures (Cadmium, Copper, Lead, Nickel, Silver, and Zinc) (USEPA, 2005a).  This document described 

an alternative approach to evaluating AVS and SEM data.  Re-evaluating the SEM/AVS data would not 

change the conclusions of the ERA because although this endpoint provided evidence of potential 

ecological risk in the ERA, other endpoints which were given greater weight indicated that risks were 

acceptable.  Finally, there has been little change in the available CBR data since the ERA was 

completed, so re-evaluating the CBR data would not change the conclusions of the ERA.  In summary, 

although some of the surface water and sediment screening levels have changed or been updated, and 

the methodology for evaluating AVS/SEM data has changed, a re-evaluation of the existing sediment and 

surface water data likely would not result in significant changes in the overall conclusion of the ERA for 

reasons discussed above.     



 

Surface water and sediment data were collected from December 2011 through June 2013 (Navy: Pending 

September 2013 data).  These data are presented in the WGL 2012 Annual Monitoring Report and in the 

WGL 2013 data reports (Watermark, 2013a; 2013b; 2013c; and 2013d). Tables 7-5 and 7-7 from the ERA 

(Tetra Tech NUS, 2002a) present the selection of ecological COPCs for sediment in French Stream and 

the wetland, respectively, while Tables 7-6 and 7-8 from the ERA present the selection of ecological 

COPCs for surface water in French Stream and the wetland, respectively.  Those tables also include the 

maximum detected concentrations for the chemicals detected in each media.  Metals and organic 

chemicals (including pesticides, SVOCs, and VOCs) were detected in the sediment samples from French 

Stream and the wetland that were evaluated in the ERA, and several of the chemicals were retained as 

ecological COPCs.  Generally, the concentrations of the metals and organic chemicals in the 2011 

through 2013 samples were similar to those found in the samples evaluated in the ERA, with the following 

exceptions.  Additional organic chemicals were found in the 2011 through 2013 samples, but this is likely 

an artifact of fewer samples being collected and evaluated in the ERA, as many of the additional 

chemicals were only detected in a few samples. Also, the concentrations of a few PAHs in the March 

2013 sample from SD05 were much greater than they were from the same location during other sampling 

rounds. The reason for the elevated detections during these rounds is not known.  Finally, the 

concentrations of some metals and organic chemicals were greater in the some of the other 2012 

samples, but no distinct pattern was observed and the concentrations were lower in the March and June 

2013 samples.  Metals and a few organic chemicals (including one pesticide and four SVOCs) were 

detected in the surface water samples from French Stream and the wetland that were evaluated in the 

ERA, but only a few metals were retained as ecological COPCs.  Generally, the concentrations of the 

metals and organic chemicals in the 2011 through 2013 samples were similar to those found in the 

samples evaluated in the ERA, with the following exceptions.  Additional metals and organic chemicals 

were found in the 2011 through 2013 samples, but this is likely an artifact of fewer samples being 

collected and evaluated in the ERA, as many of the additional chemicals were only detected in a few 

samples.  Also, the concentrations of some total metals were greater in the some of the 2012 samples, 

but no distinct pattern was observed and the concentrations were lower in the June 2013 samples.  The 

reason for the different concentrations between the samples evaluated in the ERA and the 2011 through 

2013 samples is not known, but it could be because of differences in sample locations.  Nevertheless, the 

conclusions in the risk assessment were made after giving more weight to the site-specific toxicity tests 

and the biological studies.  For that reason, the presence of additional chemicals in the surface water and 

sediment, and the greater concentrations of some parameters likely would not change the results of the 

risk assessment.  However, it is recommended that the monitoring of surface water and sediment quality 

be continued and if increasing trends are observed, the need to re-evaluate the risks assessment be 

considered.        

 



TABLE 7-5 

SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN (COPCs): FRENCH STREAM SEDIMENT 

WGL 

Range of 
Detected Values 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Arithmetic 95th I Maximum 
Are the Site Data Sediment 
Consistent with 

Analyte 
FOO 

Maximuml 
Mean UCL i Screening 

EPC 
Background Oata?l'l Value1z1 COPC? 

Minimum 

INORGANICS (MGIKG) I 
ALUMINUM 5:5:5 3, 180 4,595 4,013 4,520 4,520 no NA 

ANTIMCNY 2.5'5 0.36 390 1.37 196.45 3.9 no 2 

ARSENIC 55:5 LBO 15.95 652 51 58 16 0 yes 6 

BARIUM 5-s·s 12 31 22 29 29 yes 500 
BERYLLIUM 4·5:5 058 1.25 093 117 1 2 no NA 

CADMIUM 3:5:5 031 094 041 08 08 yes \ 

CALCIUM 5:5:5 548 1,445 1,167 1,504 1,44$ no NA 

CHROMIUM 5:5:5 430 6.80 5.62 6.53 7 yes 26 

COBALT 3:5:5 3.30 1000 5.25 16.81 10 yes NA 

COPPER 5:5:5 400 38 60 15 17 116.67 39 yes 16 

IRON 5:5:5 9,420 39.200 19,894 53,100 39,200 no 20.000 

LEAD 5.5:5 910 27 20 1628 30.58 27 yes 31 

MAGNESIUM 5:5:5 1,170 1,825 1,458 1,769 1,769 yes NA 

MANGANESE 5:5:5 97 eo 299.00 170.58 33245 299 yes 460 

MERCURY 4:5:5 0.07 0.52 0.19 1.41 0.5 no 0.20 

NICKEL 5:5:5 4.70 8.40 6 93 823 8.2 )'8S 16 

POTASSIUM 55.5 142 209 163 192 192 yes NA 

SILVER 15:5 2.40 2.40 0.68 14.95 2.4 t'\0 1 

SODIUM 3:5:5 53 99 64 99 99 no NA 

!THALLIUM 2.5:5 I 70 20 I 0 5 2 -- 22 

[vANACIUM 5·55 15 31 20 29 29 yes NA 

~INC 5:5·s 27 67 39 64 64 yes 120 

ORGANICS (UG/KG) 

Pestlcldes/PCBs 
4,4'-000 5 5:5 21 .0 80 43 138 80 -- 8 

4,4'-DDE 4:5:5 3.3 II 6 26 11 -- 5 

4,4'-0DT J·5:5 4.9 5 3 4 4 ·- 8 

ALPHA-CHLORDANE 3'5:5 t 0 6 3 13 6 -- 7 

DIELDRIN 4:5:5 170 56 22 273 58 ·- 473 

pAMMA.CHLORDANE 355 12 5 2 8 5 ·- 7 

Semlvolatile$ 
BENZO(A)ANTHRACENE 12:5 63 63 57 NC 63 -- 320 

BENZO(A)PYRENE 12.5 53 53 52 61 53 .. 370 

BENZO(B)FLUORANTHENE 23:5 56 69 58 86 69 -- 240 

BENZO(K)FLUORANTHENE 12:5 66 66 58 109 66 -- 240 

81S(2·ETHYLHEXYL)PHTHALA 3.5:5 70 200 100 235 200 -- 47,300 

HRYSENE 2·3:5 47 85 61 207 85 -- 340 

OH>I-BUTYLPHTHALATE t ·3:5 75 75 67 91 75 -- 47,300 

FLUORANTHENE 34:5 67 120 79 156 120 -- 750 

INDEN0(1 ,2,3·CD}PYRENE 1'1.5 38 38 38 NC 38 .. 200 
PHENANTHRENE 2:3:5 47 56 51 61 56 ·- 560 

PYRENE 3:4:5 50 150 80 290 150 -- 490 

TOTAL PAH 34 :4 164 700 379 2,238 700 .. 4,000 

~ 
12-BUTANONE 2.5:5 33 44 20 218 44 .. 1,161 

!ACETONE 35:5 76 425 143 170,233 425 -- 37 

ARBON DISULFIDE 15:5 7 7 6 6 6 -- 4 

METHYLENE CHLORIDE 3·5:5 4 26 12 81 26 -- i,591 

TOLUENE 1.5:5 5 5 5 6 5 -- 2,881 

Notes: 
FOD - Frequency cf Detection is displayed as: 

number of <ielected values c.umber of samples usea 10 calculate s1atistics. total number ol samples collected not includlf\g liald duplicates 
Refer to Appendix GEN-A 10<' a comprehensive list ot acronyms used m :his table. 
NC - Not calculaled 
NA - Nol available 
mg.l<g • mmigrams per kilogram 
ug/kg • micrograms per kilogram 
pglg • plcograms per gram 
PCB · Polychlorinated biphenyls 
PAH- PolycycliC aromat(; hydrocarbon 
ODD- Dichloro-diphenyf-dich!oroelhane 
ODE - Dichloro-diphen~i-dich101oethyfene 
DDT - Dichloro-dip/lenyt-trichiOioethane 
WGL- West Gate Landf;jl 
EPC ~ Exposure Po!m Cooce:nlratiOI"' . mfnimum value of ma:x.imum concentralion and 95th UCL 
951h UCL ~ 95% upper confidence limit on the arUhmetic mean 
[ 11 The evaluation oi siie data relative :o background data is presen~ed \n Appendix Ai ~O. Organic compounds were n.ot included ir. tne evaiua!ion. 
12] Some screening valves are nonnalized to average WGL sHe spec tHe organic carbon content cl 4.3%. See Table 7~ 1:3 for source ot screening values. 
-· - Not evaluated 

Reasons for e~mination or selec1!on 
A- Sfte dala are co.'lSistent with backcround (inorga.oics only) 
B - Site data are incor.&iStent wrth background data. or no bdckg(ot..md data are aval!able 
c - Maximum exposure point concentraUon ~ less than sediment screenfng value 
D • Maximum t'!:Kposure point concent1ation exceeds screening vaiue, and site data are not consistent w1th oackgrouno {!norganics only} 
E • Compound is an essenr.lal nutnant and is not anticipated to be toxic at the canc:er~tration 1ound in sediment .at the West Gate Landfill 
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Analyte 

TABLE7-6 
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN (COPCs}: FRENCH STREAM SURFACE WATER 

WGL 

FOD 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Range of 
Detected Values 95th 

Arithmetic 
Mean UCL 

Are the Site 
Data Consistent Surface Water 

with Screening 
COPC? Reason lor 

Background Value121 
Minimum Maximum Elimination o 

Oata?1' 1 
I 

INORGANIC$ (OISSOL VEO..UG/L} 
ALUMINUM 1:3:3 175 175 95 
BARIUM 3:3:3 18 33 27 
BERYLLIUM 2:3:3 07 13 0.9 
CALCIUM 3:3:3 9,290 11,600 10,697 
CHROMIUM 1:3:3 8.0 8.0 4.2 
COBALT 1 3:3 6.1 6.1 3.4 
COPPER 1:3:3 2.8 2.8 2.2 
IRON 3:3:3 2,090 2,940 2.600 
MAGNESIUM 3:3:3 3,160 3,260 3,217 
MANGANESE 3:3:3 444 561 515 
MERCURY 3:3:3 0.003 0.004 0.003 
POTASSIUM 3:3:3 3,510 4,385 3,852 
SELENIUM 1:3:3 2.9 2.9 1.7 
SODIUM 3:3:3 16,700 20,500 18,567 
VANADIUM 1:3:3 3.4 3.4 2.3 

INORGAN!CS (TOTAL·UG/L) 
ALUMINUM 5:5:5 159 277 206 
BARIUM 5:5:5 24.90 33.20 30.28 
CALCIUM 5:5:5 9,530 13,900 11,506 
CHROMIUM 2:5:5 2.00 5.50 2.36 
COPPER 2:5:5 3.78 4.90 2.58 
IRON 5:5:5 2,950 5,000 3,901 
LEAD 4:5:5 1.04 1.60 115 
MAGNESIUM 5:5:5 3,245 4,800 3,891 
MANGANESE 5:5:5 419 596 531 
MERCURY 3:3:3 0.005 0.016 0.009 
POTASSIUM 5:5:5 1,250 4,305 2,767 
SODIUM 5:5:5 16,350 37,100 23,370 
VANADIUM 2:5:5 1.58 3.40 2.24 
ZINC 2:5:5 23 61 26 

Sernivofatiles 
BIS(2·ETHYLHEXYL)PHTHALATE 1:1 3 1.50 1.50 1.50 
PHENANTHRENE 1:1:3 0.03 0.03 0.03 
TOTAL PAH 1:1:1 0.030 0.030 0.030 

Notes: 
EPC - Exposure Point Concentration - minimum value of maximum concentration and 95th UCL 
FOD - Frequency of Detection is displayed as· 

7,115 -- 87 yes 
42 -- 4 yes 
37 -- 5 no 

12,778 -- 116,000 no 
1,467 -- 39 no 
860 -- 23 no 
3.1 -- 5 no 

3,358 -- 1,000 yes 
3,303 -- 82,000 no 

620.50 -· 120 yes 
0.00 -- 0.77 no 
5,085 -- 53,000 no 

45 -- 5 no 
23,516.6 -- 680,000 no 

16.2 -- 20 no 

270 yes 87 no 
33.29 no 4 yes 
13,577 no 116,000 no 
8.63 yes 45 no 
13.i9 yes 5 no 
5,029 no 1,000 no 
1.51 yes 1.20 no 

4,829 yes 82,000 no 
595 no 120 yes 

0.568 -- 0.91 no 
4,127 yes 53,000 no 

35,541 yes 680,000 no 
3.14 -- 20 no 
80 no 61 no 

NC -- 32 no 
NC -- 6 no 
NC -- 6 no 

number of detected values : number of samples used to calculate statistics: total number of samples collected not including field duplicates 
Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table. 
NC - Not calculated 
UG/L = Micrograms per liter; parts per billion 
PCB - Polychlorinated biphenyls 
PAH - Polycyclic aromatic hydrocarbon 
DOD - Dichloro-diphenyl-dich!oroethane 
ODE • Dichloro-diphenyl-dichloroethylene 
DDT- D!chloro-diphenyl-trichloroethane 
WGL- West Gate Landfill 
95th UCL : 95% upper confidence limit on the arithmetic mean 
[1) The evaluation of site data rela1ive to background data is presented in Appendix RI-O. Organic compounds were not included in the evaluation. 

I 

[2] Some screening values are normalized to average WGL site specific hardness of 43 mgiL (as CaCO,). See Table 7-12 for source of screening values. 

To meet the Phase !I Rl OQOs, only Phase li Rl mercury data collected via EPA Method 1669 is considered 
•• • Not evaluated 
Reasons for elimination or selection 
A - Site data are consist&nt with bacKground (inorganics only) 
8 • Maximum detected concentration is less than surface water screening value. 
C - Maximum detected concentration exceeds screening value, and site data are not consistent with background (lnorganics only). 
D - Compound is an essential nutrient and is not anticipated to be toxic at the concentration found in surface waters at the West Gate Landfill. 
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TABLE7-7 
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN (COPCs): WETLAND HYDRIC SOIL 

WGL 

fu>alyte 
FOD 

REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

Range of 
Detect~d Values 95th Maximum 

Arithmetic 
Mean UCL EPC 

Mintmum Maximum 
I 

~ORGANICS (MG/KG) 
LUMINUM 3:3:3 2,920 4,690 3,700 7.466 4,690 

NTIMONY 3:3:3 048 0.93 0.69 2.36 0.93 

RSENIC 3:3:3 5.6 6.5 6. 1 6.9 6_5 

IARIUM 3:3:3 72 121 92 204 121 

ERYLUUM 3:3:3 20 4.4 3.4 5.6 4.4 

ADMIUM 3:3:3 0.78 0.94 0 87 1 01 094 

ALCIUM 3:3:3 5,195 12.600 8,385 67.275 12,600 
HROMIUM 3:3:3 5.6 83 6.8 12.2 8.3 

OPPER 3:3:3 283 35.0 32.5 38.6 350 
IRON 3:3:3 4810 7450 5747 11755 7,450 

LEAD 3:3:3 111 126 117 133 126 

jMAGNESIUM 2:2:2 541 712 627 1166 712 

jMANGANESE 3:3:3 14 7 33.9 21.6 ~81.1 339 

jMERCURY 3:3:3 0.41 045 0 42 0.47 0.45 

NICKEL 3:3:3 65 74 6.8 7.8 7.4 

POTASSIUM 3:3:3 330 383 360 407 383 
SELENIUM 3:3:3 35 91 6.2 10.9 9.1 

SODIUM 3:3:3 394 553 449 706 553 

!THALLIUM 1:1:1 0.51 0.51 051 NC 0.51 

[vANADIUM 3:3:3 319 403 36.2 43.3 40.3 

lziNC 3:3:3 34.0 41.9 38.7 45.7 419 

ORGANICS (UG/KG) 

Pesticides 
4,4'-DDD 2:2:2 160 16.0 16.0 NC 160 

~,4'-DDE 3:3:3 61.0 400 240 528 400 

~,4'-DDT 3:3:3 34.0 140 77.3 16,354 140 
V.,lPHA-CHLORDANE 1:1:1 4.6 4.6 46 NC 4.6 

DELTA-BHC 1:1:1 15 15 15 NC 15 

DIELDRIN 2:2:2 15 17 16 NC 17 

ENOOSUlFAN II 2:2:2 8 18 13 NC 18 
ENOOSULFAN SULFATE 3:3:3 39 79 56 214 79 
ENDRIN KETONE 2:2:2 35 85 60 218 85 

HEPTACHLOR EPOXIDE 3:3:3 1? 34 26 NC 34 
Semlvolatiles 
BENZO(B)FlUORANTHENE 1:1:1 690 690 690 NC 690 

BENZOIC ACID 3:3:3 1.650 5,900 3.217 270,401 5,900 

CHRYSENE 2:2:2 660 780 720 1.099 780 

FLUORANTHENE 2:2:2 930 1.100 1.015 1.552 1,100 

PHENANTHRENE 11_1 620 620 620 NC 620 
PYRENE 2:2:2 960 1,100 1,030 NC 1,100 

~OTALPAH 2.2:2 2,810 4,030 3,420 NC 4,030 

~ 
p-BUTANONE 3:3:3 41 58 48 73 58 
V.,CETONE 3:3:3 390 550 450 697 550 
!TOLUENE 11:1 4.0 4.0 4.0 NC 4 0 

Notes: 
FOO - Frequency of Detecbon is d;splayed as: 

Sediment 
Screening 

COPC? Reason for 
Value1' 1 

EliminaUon or 
Selection 

NA yes A 

2 no B 
6 yes A 

500 no B 
NA yes A 
1 yes A 

NA no c 
26 no B 
16 yes A 

20.000 no CB 
31 yes A 
NA no c 
460 no 8 
0 yes A 

16 00 no 8 
NA no c 
1 yes A 

NA no c 
NA yes A 
22 yes A 

120 no 8 

8 yes A 
5 yes A 
8 yes A 
7 no B 
3 yes A 

1,i00 no B 
140 no B 
54 yes A 

420 no B 
5 yes A 

240 yes A 
NA yes A 
340 yes A 
750 yes A 
560 yes A 

490 yes A 

4,000 yes A 

2 ,700 no B 
87 yes A 

6,700 no B 

number of detected values · number of samples used to calculate statistics: to1a! number of samples collected net including field dwp~icates 
NC • Not calculatea 
NA • Not available 
mg/kg • mHiigrams per kilogram 
uglkg • micrograms per kilogram 
PAH ·Polycyclic aromatic hydrocarbon 
000 • Oich!om-diphenyi-<Jichloroethane 
DOE • Dichlorc-diphenyi-<Jichioroathylene 
ODT • Dichloro-<JiphenyHnchloroethane 
WGL • West Gate landfill 
EPC - Exposure Point Concentration -minimum va!ua of maximum concentration and 95th UCL 
95th UCL ~ 95% upper confidence limit on the arithmet;c mean 
[1} Some screening vaiues are nom1a!ized to organtc carbon ccntent cf 10% See Table 7 ~13 for source of screemng va!ues 
-- - Not avalualed 

Reasons for eHm;nation or selection 
A- Maximum exposure point concentratiOn exceeds screening value. or no screening value is avai!ab~e. 

B - Max:mum exposure point concentration is le$S than sedlrnent screening va!ua. 
C ~ Compound is ar! essenti.:ii nutrient and is r.ot anticipated to be toxic at the canc-entrat!On 1ound in sed~men1 at the West Gate LandfilL 
Refer to Appendix GEN-A for a comprehensive list of an acronyms used in this table 
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SelectCOPC.xls, sw 
2/8/01, 4:34 PM 

TABLE 7·8 
SELECTION OF ECOLOGICAL CHEMICALS OF POTENTIA L CONCERN (COPCs): WETLAND SURFACE WATER 

WGL 

FOD 
An alyte 

INORGANIC$ {OlSSO LVED·UG/L) 

ALUMINUM 2:3:3 
BERYLLIUM 2:3:3 
CADMIUM 1:3:3 
CALCIUM 3:3:3 
COPPER 3:3:3 
IRON 3:3:3 
LEAD 1:3:3 
MAGNESIUM 3 :3:3 
MANGANESE 3:3:3 
POTASSIUM 3:3:3 
SODIUM 3:3:3 
VANADIUM 1:3:3 
ZINC 2:3:3 

INORGANIC$ {TOTAL·UG/L) 
ALUMINUM 3:3:3 
CADMIUM 2:3:3 
CALCIUM 3:3:3 
COBALT 1:3:3 
COPPER 2:3:3 
IRON 3:3:3 
LEAD 3:3:3 
MAGNESIUM 3:3:3 
MANGANESE 2:3:3 
MERCURY 1:3:3 
POTASSIUM 3:3:3 
SILVER 1:3:3 
SODIUM 3:3:3 
VANADIUM 2 :3:3 

~INC 2 :3:3 

ORGANICS {TOTAL-UG/L) 

Pesticides 

GAMMA·BHC (LINDANE) 1:3 :3 
Semivolati!es 
BIS(2·ETHYLHEXYL)PHTHALATE 2:3:3 
BUTYLBENZYLPHTHALATE 1:1:3 
DI·N·OCTYLPHTHALA TE 1:3:3 

Notes: 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Range of 

Detected Values 
A rithmetic 

95th 

Mean UCL 
M in im um Maxim um 

137 249 139 323 
0.6 0.8 0.5 1.0 
0.9 0.9 0.4 2,665 

11.100 17,300 14,233 19,460 
11.3 19.5 14.3 34.3 
643 4,955 2,689 6,338 
1.1 1.1 0.6 138 

2,850 3,440 3,162 3,661 
30 134 70 23,233 

3,430 3,840 3,643 3,990 
44 ,000 55,100 49,150 64,065 
3.48 3.48 2.66 5.57 
38.7 43.7 32.6 579 

149 432 279 5,537 
4.20 4.59 2.99 7.11 

11,200 20,700 15,450 49,019 
340 3.40 2.23 3.94 
20.05 27.90 17.43 37.65 

982 5,670 3,281 7,235 
1.9 6.8 3.6 8408 

2,720 4,270 3,380 6.651 
45 168 75 8 .6 .E+09 

0 .110 0.110 0.072 0.602 
3,370 4,610 3,910 5,690 
0.16 0.16 0.09 0 .18 

44200 65800 52,867 97,362 
3.5 7.3 4.3 123 
35.3 46.7 33.4 58 

0.005 0 .005 0.003 0.024 

0.60 13.0 6.3 16.8 
0.80 080 0.80 NC 
1.75 1.75 1.58 1.66 

EPC • Exposure Point Concentration • minimum value of maximum concentration and 95th UCL 

Maximum 
Surface 
Water 

Screen ing EPC COPC? 
Val ue1' 1 

' 249 87 yes 
0 .8 5 no 
0 .9 1 no 

17,300 116,000 no 
19.5 5 yes 

4,955 1,000 no 
1.1 1.2 no 

3,440 82,000 no 
134 120 yes 

3,840 53,000 no 
55,100 680,000 no 

3.48 20 no 
43.7 68.4 no 

432 87 yes 
4.59 2 yes 

20,700 116,000 no 
3.40 23 no 
27.9 5 yes 

5,670 1,000 no 
6.8 1.40 yes 

4 ,270 82.000 no 
168 120 yes 

0.110 0 .91 no 
4,610 53,000 no 
0. 16 0 .36 no 

65,800 680,000 no 
7.3 20 no 

46.7 69 no 

0.005 3 no 

13.0 32 no 
0.80 19 no 
1.75 32 no 

Reason for 
Elimination 

or Selection 

A I 
B 
B 

CB 
A 
c 
B 

CB 
A 

CB 
C B 
B 
B 

A 
A 

CB 
B 
A 
c 
A 

CB 
A 
B 

CB 
B 

CB 
B 
B 

8 

B 
B 
B 

FOD • Frequency of Detection is displayed as: number of detected values : number of samples used to calculate statistics: total number of samples coli< 
not including field duplicates. 

NC • Not calculated: • •• • • Not evaluated 
UG/L = Micrograms per liter; parts per billion 
PCB • PolyChlorinated biphenyls 
WGL· West Gate Landfi ll 
95th UCL = 95% upper confidence iimit on the arithma1ic mean 
[1) Some screening values are normalized 10 si1e-speclfic hardness of 52.5 mg/L (as CaC03) See Table 7·14 for source of screening values. 

Reasons tor elimination or selectiOn 
A· Maximum deteCted concentration exceeds screening value, or no screening value is available. 
B • Maximum detected concentration is less than surface water screening value. 
C • Compound is an essential nutrient and is not anticipated to be toxic a11he concentration found in surface waters at the West Gate Landfill. 
Refer to Appendix GEN-A for a comprehensive lis1 of all acronyms used in this table. 
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TABLE 7-40 
COMPARISON OF CHEMICALS OF POTENTIAL CONCERN (COPCs) 

TO SCREENING BENCHMARKS: TERRESTRIAL SURFACE SOIL 
WGL 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SCREENING BENCHMARK 

Arithmetic 
Maximum 

Mean 
Plant Invertebrate RIVM EIV 

8,690 10,299 
12 42 
6 10 40 

111 203 625 
1 1 

12 101 
41 76 
8 10 

168 485 
0.5 1.0 

49,721 89,301 
749 2,580 
432 596 

1 3 
28 52 
5 7 

1.3 2.3 
57 76 
628 1,612 

77 290 12,000 4,000 
105 405 12,000 4,000 
370 1,000 12,000 4,000 

2 2 350 
8 25 

1248 4.409 6,282 40,000 
254 103 370 40,000 2,510 

OCLOR-1260 1,710 8,600 40,000 2,510 

ETA-BHC 24 58 2,000 

ELDRIN 48 230 4,000 

DOSULFAN I 5 9 200,000 
DOSULFAN II 36 151 200,000 
DOSULFAN SULFATE 5 9 200,000 
DR IN 10 22 60 

ORIN ALDEHYDE 23 93 60 

ORIN KETONE 33 110 60 

(LINDANE) 2 2 2,000.000 

LOR DANE 15 63 
13 36 

5,950 54,600 40,000 70,000 

177 340 20,000 40,000 
449 957 20,000 5,000 
98 100 20,000 30,000 5,000 

1,012 2,841 20,000 30,000 40,000 
2,756 7,600 25,000 40,000 
1 
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TABLE7·40 
COMPARISON OF CHEMICALS OF POTENTIAL CONCERN (COPCs) 

TO SCREENING BENCHMARKS: TERRESTRIAL SURFACE SOIL 
WGL 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SCREENING BENCHMARK 
COPC 

Arithmetic 
Maximum Plant Invertebrate 

Mean 

BENZO(B)FLUORANTH ENE 2,963 3,958 -- 25,000 
BENZO(G,H,I)PERYLENE 660 1,758 -- 25,000 
BENZO(K)FLUORANTHENE 2,676 7,400 -- 25,000 
BIS(2-ETHYLHEXYL)PHTHALATE 672 1,482 200,000 200,000 
BUTYLBENZYLPHTHALATE 3i5 698 200,000 200,000 
CARBAZOLE 591 1,167 -- --
CHRYSENE 2,863 7,600 -- 25,000 
DIBENZ(A,H)ANTHRACENE 303 761 -- 25,000 
DIBENZOFURAN 389 807 49,600 --
01-N-BUTYLPHTHALATE 165 223 200,000 200,000 
DI-N-OCTYLPHTHALATE 410 696 200,000 200,000 
FLUORANTHENE 4,965 14,000 -- 25,000 
FLUORENE 596 1,407 20,000 30,000 
INDEN0(1 ,2,3-CD)PYRENE 990 3,007 -- 25,000 
NAPHTHALENE 291 647 20,000 --
PHENANTHRENE 3,454 12,000 20,000 30,000 
PYRENE 5,025 14,000 -- 25,000 
TOTAL PAH 30,186 84,990 -- ·· ···.·.·. ·. : .·•.~$;QQQ········.· ···· 
Volatiles 
TOLUENE 5 6 200,000 

Dioxins lPG/Q) 
,3,7,8-TCDD TEF 
OTAL2,3,7,8-TCDD (MAMMAL) 94 199 --
OTAL 2,3,7,8-TCDD (FISH} 57 118 --
OTAL 2,3,7 8-TCDD (BIRD) 65 132 --

Notes: 

Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table. 
Boldface type indicates that the screening benchmark is exceeded by the maximum EPC. 
Shading indicates that the screening benchmark is exceeded by the average EPC. 
mg/kg - milligrams per kilogram 
ug/kg - micrograms per kilogram 
pg/g - picograms per gram 
PCB- Polychlorinated biphenyls 
P AH • Polycyclic aromatic hydrocarbon 
ODD - Dichloro-diphenyl-dichloroethane 
DOE • Dichloro-diphenyl-dichloroethylene 
DDT- Dichloro-diphenyl-trichloroethane 
2,3,7,8-TCDD TEF = 2,3,7,8-tetrach lorodibenzodioxin toxic equivalents 
WGL - West Gate Landfill 
NC - Not calculated 
EPC- Exposure Point Concentration 
Maximum EPC - minimum value ot maximum concentration and 95th UCL 
RIVM E!V =Dutch Ecological intervention Values (see Appendix ECO-A) 
-- - Screening benchmark not available. 

screen.xls,SS screen 
218/01, 5:21 PM 

--

500 
500 
500 

RIVM EIV 

--
40,000 
40,000 
60,000 
60,000 

--
40,000 
40,000 

--
60,000 
60,000 
40,000 

--
40,000 
40,000 
40,000 
40,000 

--

130,000 

--
--
--
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TABLE 7-43 
COMPARISON OF CHEMICALS OF POTENTIAL CONCERN (COPCs) 

TO SCREENING VALUES: FRENCH STREAM SURFACE WATER 
WGL 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SURFACE WATER 
SCREENING BENCHMARK 

COPC (ug/L) Arithmetic Maximum Chronic 
Mean EPC 

INORGANICS {DISSOLVED) 
ALUMINUM 95 175 
BARIUM 27 33 
IRON >>>>>·.·.· ·''''·"'·"'""''>> 

MANGANESE 515 561 

Notes: 
Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table. 
EPC - Exposure Point Concentration 
NC - Not calculated 
ug/L "' Micrograms per liter; parts per billion 
COPC "' Chemical of potential concern 
WGL "' West Gate Landfill 
Maximum EPC - Lesser of maximum detected concentration and 95th UCL 
95th UCL ::: 95% upper confidence limit on the arithmetic mean 
-- - Not evaluated 
Boldface type indicates that the EPC exceeds the chronic screening benchmark. 
Shading indicates that the EPC exceeds the acute screening benchmark. 

screen.xls, sw screen 
2/2/01 , 11 :47 AM 

87 
4 

1,000 
120 

Acute 

750 
110 

1,300 
2,300 
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TABLE 7-44 
COMPARISON OF CHEMICALS OF POTENTIAL CONCERN (COPCs) 

TO SCREENING VALUES: FRENCH STREAM SEDIMENT 
WGL 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SEDIMENT SCREENING 
VALUES [1] 

ICOPC Arithmetic Maximum Low Effect Severe Effect 
Mean EPC 

IINORGANICS (MG/KG) 

!ALUMINUM 4,013 4,520 
!ANTIMONY 1.4 3.9 
BERYLLIUM 0.93 1.17 
IRON 19,894 39,200 
MERCURY 0.19 0.52 
SILVER 0.68 - ,,if4-o?: ~: ',_: ~~:::-

~ ~:·:, 

THALLIUM 1.0 2.00 

ORGANICS (UG/KG) 
Pesticides/PCBs 
4,4'·000 43 80 
4,4'-0DE 6 11 
Volatiles 
ACETONE 143 425 
CARBON DISULFIDE 5.6 6.5 

Notes: 
Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table. 
Boldface type indicates that the EPC exceeds the low effect screening benchmark. 
Shading indicates that the EPC exceeds the severe effect screening benchmark. 
DOD - Oichloro-diphenyl-dichloroethane 
DOE - Dichloro-diphenyl-dichloroethylene 
PCB - Polychlorinated biphenyls 
mg/kg • milligrams per kilogram 
ug/kg - micrograms per kilogram 
WGL - West Gate Landfill 
NC - Not calculated 
NA - Not available 
EPC- Exposure Point Concentration 
COPC - Compound of Potential Concern 
Maximum EPC - minimum value of maximum concentration and 95th UCL 
95th UCL = 95% upper confidence limit on the arithmetic mean 

NA NA 
2 25 

NA NA 
20,000 40,000 

0.2 2 
1.0 2.2 
NA NA 

8 258 
5 817 

37 692 
3.7 73 

(1] Some screening values are normalized to reflect average WGL site specific organic carbon content of 4.3%. 

screen.xls, SO screen 
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TABLE 7-48 
COMPARISON OF CHEMICALS OF POTENTIAL CONCERN (COPCs) 

TO SCREENING VALUES: WETLAND SURFACE WATER 
WGL 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SURFACE WATER 
SCREENING BENCHMARK 

COPC (ug/L) 

INORGANICS (DISSOLVED) 
ALUMINUM 
COPPER 
MANGANESE 

Notes: 
EPC - Exposure Point Concentration 
NC - Not calculated 
ug/L =Micrograms per liter; parts per billion 
COPC = Chemical of potential concern 

WGL = West Gate Landfill 

,. 

Arithmetic Maximum 
Mean EPC 

139 249 
··.····'·' J .. ,,, .. , .•.. 

,,,., ,,, 
70 

Maximum EPC - Lesser of maximum detected concentration and 95th UCL 

95th UCL = 95% upper confidence limit on the arithmetic mean 
[1] Some screening values are normalized to hardness of 52.5 mg/L (as CaC03). 

-- - Not evaluated 
Boldface type indicates that the EPC exceeds the chronic screening benchmark. 

Shading indicates that the EPC exceeds the acute screening benchmark. 

Chronic 

87 
5 

120 

Refer to Appendix GEN-A for a comprehensive list of all acronyms used in this table. 

screen.xls, sw screen 
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Acute 

750 
7 

2,300 
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TABLE 7-49 
COMPARISON OF CHEMICALS OF POTENTIAL CONCERN (COPCs) 

TO SEDIMENT SCREENING VALUES: PALUSTRINE WETLAND HYDRIC SOIL 
WGL 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SEDIMENT SCREENING 
VALUES [1] 

COPC Arithmetic Maximum Low Effect Severe Effect 
Mean EPC 

INORGANICS (MG/KG} 

ALUMINUM 3,700 4,690 
ARSENIC 6.1 6.5 
BERYLLIUM 3.43 4 .40 
CADMIUM 0.87 0.94 
COPPER 32 35 
EAD 117 126 

MERCURY 0.42 0.45 
SELENIUM 6.20 9.10 
VANADIUM 36.2 40.3 

!ORGANICS (UG/KG) 
Pesticides 
4,4'-DDD 16 16 
4,4'-DDE 240 400 
f4,4'-DDT 77 140 
DELTA-BHC 15 15 
ENDOSULFAN SULFATE 56 79 
HEPTACHLOR EPOXIDE 26 34 
Semivolatiles 
BENZOIC ACID 3,217 5,900 
TOTAL PAH 3,420 4,030 
Volatiles 
ACETONE 450 550 

Notes: 
Boldface type indicates that the EPC exceeds the low effect screening benchmark. 
Shading indicates that the EPC exceeds the severe effect screening benchmark. 
DDD- Dichloro-diphenyl-dichloroethane 
DDE - Dichloro-diphenyl-dichloroethylene 
DDT - Dichloro-diphenyl-trichloroethane 
mg/kg - milligrams per kilogram 
uglkg - micrograms per kilogram 
WGL -West Gate Landfill 
NC - Not calculated 
NA - Not available 
EPC - Exposure Point Concentration 
COPC- Chemical of Potential Concern 
Maximum EPC -minimum value of maximum concentration and 95th UCL 
95th UCL = 95% upper confidence limit on the arithmetic mean 
[11 Some screening values are normalized to reflect organic carbon content of 10%. 
Refer to Appendix GEN-A for a comprehensive list of all acronyms used in this table. 

screen.xls, SD screen 
2/9/01, 10:06 AM 

NA NA 
6.0 33 
NA NA 

0.60 10 
16 110 
31 250 
0.2 2 
1 NA 

NA NA 

8 600 
5 1,900 
8 7,100 
3 120 

54 NA 
5 50 

NA NA 
4,000 100,000 

87 1,610 
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TABLE 7·50 
COMPARISON OF CHEMICALS OF POTENTIAL CONCERN (COPCs) 

TO TERRESTRIAL SOIL SCREENING BENCHMARKS: PALUSTRINE WETLAND HYDRIC SOIL 
WGL 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SCREENING BENCHMARK 
COPC 

Arithmetic 
Mean 

Maximum Plant Invertebrate RIVMEIV 

NORGANICS (MG/KG) 
LUMINUM 3,700 4,690 
ASENIC 6.1 6.5 60 40 
ERYLLIUM 3.43 4.40 
ADMIUM 0.87 0.94 20 12 
OPPER 32 35 50 190 
EAD 117 126 500 290 
EACURY 0.42 0.45 :!!:;,, \:i;M() i%0 .. __ 10 
ELENIUM 6.20 9.10 
ANADIUM 36.2 40.3 
RGANICS (UG/KG) 

Pesticides 
.4'-DDD 16 16 

4.4'-DDE 240 400 
4.4'-DDT 77 140 

El TA-BHC 15 15 
NDOSULFAN SULFATE 56 79 200,000 
EPTACHLOR EPOXIDE 26 34 

3,217 5,900 
3,420 4,030 

450 550 

Boldface type indicates that the screening benchmark is exceeded by the maximum EPC. 
Shading indicates that the screening benchmark is exceeded by the average EPC. 
mg/kg- milligrams per kilogram 
ug/kg - micrograms per kilogram 
PAH- Polycyclic aromatic hydrocarbon 
DOD - Dichloro-diphenyl-dichloroethane 
DOE - Dichloro-diphenyl-dichloroethylene 
DDT- Dich loro-diphenyl-trichloroethane 
WGL - West Gate Landfill 
EPC - Exposure Point Concentration 
Maximum EPC - minimum value of maximum concentration and 95th UCL 
RIVM EIV = Dutch EcologicallnteNention Values (see Appendix ECO-A) 
Refer to Appendix GEN-A for a comprehensive list of all acronyms used in this table. 
- - Screening benchmark not available. 

screen.xls.HYDRIC AS SS screen 
2/8/01 , 4:35 PM 

70 

12,000 4,000 
12,000 4,000 
12,000 4,000 

2,000 

25,000 
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Assessment and Measurement Endpolnts 

TABLE 7·57 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

WGL 
REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

Results 
Evidence ol Potential Ecological 

Risk? 
Relative Weight 

Magnitude of Effect or 
Non-Effect 

~i --------- -r-
1. Sustainabllity o! an invertebrate and plant community which 
reflects the available terrestrial habitat at the WGI. and can serve 
as a forage base for higher trophic level receptors. 

(a} Laboratory loxicity testing of carlhworms and plants us1ng site 
soils and e-arthworm and plan! species 

{a} Earthworm survival, and plan1 germination ancl growth endpoints were 
not signficanlly dfttorent from controf soi~s Earthworm omwth was sligh11y 
reduced when compared to the laboratory control and site rdmence soil 
This growth reduction was likely not COPC related 

(b) Comparison ot bulk WGL surtace soil COPC concentrations to l(b) Concenlmtloos of the majority ot cons1itucnts !j\d no1 exceed ptam or 
soli quaJ~ty .screening bonchrnarks lor planls and invertebrates. invert.ebm1e benchmarks_ However, concent ra1ions ot a number of 

constituents were Ngher than benchmark screening va~uc-s 

(c) Ev-aluation ot eal1hworrn ti1~s.ue burden data relati ve to 
!iteratureNderived Critical Body Ratios (CBRs). 

{c) Earthworm tissue res~due concentrattons were well below available 
CBRs 

Yes Medium Med~um 

Yes Low Medium 

No Low High 

~. SustaJnabihty Ofa wetland-invertebrate and plant community -·---· ..... _ - - ..... -

hie~ reflects the avaUal>le habital at the WGL palustrine wetlands 
nd can serve as a forage base fo higher trophic level receptors. 

(a) Evafuatioo of SEM and AVS da1a 

(b) Comparison of bulk hydnc soil data Ia Hterature-·d(:rived law 
ef1ect EjJ)Ij seven:} ef!ecl sedfment quality guidelines 

(c} Comparison ot lola~ recoverable and dlssofve-d metals 
Gt'X~-:.entwHons in surlace water to acute and chronic water quality 
criteria and guidelines. 

(d) Compa1ison ol bulk WGL hydri<.' soil COPC concentrations to 
sO:! qualtty screening benchmarks tor terres1rial ~ants and 
invonet;ratos 

(a) Equillbdum partitioning assumpt~ons are invalid in WGL palustrine 
wouand 

{b) Concentrations ot several coostitue-nls exceeded available low effect 
screanin:g va~ues . Few concentrations exce-eded severe etfe.ct screening 
va(ues 
(c} Concentrations ol tcw COPCs were present above- chronic AWQC, 
and copper was present above the acute AWQC 

(b) Concentrations of the majority of constituents did not exceE'.d 
invertebrate bcnctlmarks. However, concentrations of a few inorganic 
constituents were higher than plant benchmark screening va)ues 

No Low Low 

Yes Low Medium 

No Low low 

p. Sus Ia inabiiity of terrestrial small mammal and avian populations 
I hat reflect the available terrestrial habitat at the WGL and can 
serve as a forage base lor higher trophic level receptors. 

·---·---f . -+-

{a) Fooct chain analyst.<"> using conservative assumptions and 
concorwat\ons oi COPC!:i in surface soils from the WGL 

{a) HQs wew less than 1 fm the majority o! COPCs evaluated. However. 
elevated HOs w.em pre.sent lor a number of inorg.an ~c and several organ~c 
consti1uen ts 

(b) Evalua1ion of srnali mamrnal lissue burden dala relative. to l(b J Srna.ll mamrnaJ P~B and dioxin tissue residue concentrations were-
Htefature··denved CBRs below the concentrations range where reproductiVe elfects may oo:..-'Ur 

(c~ QuaHtat:vc liofd assessrnent of tile- srnall mammal and avian l(c} Small mammals were readiiy lrappod during the 1teld program 
cornrru.snilies at 1he WGL. 

Weight of Evidenc.;~ TatJIBs--~ts, Evalof Assoss. MoatJ.u-rB Endpoint 
2/8/01. 2: !"~ PM 

Yes Medium M&dium 

No Medium Modium 

No Low Med1um 

----- ----' 
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Asses-sment and Measurement Endpolnts 

~. SustalnabiiUy of ""Uand small mammal and avian p opulations 
hal reflect the available habitat at the WGl and can serve as a 
orage base tor higller trophic lewl receptors. 

(a} Food chain analysis us~ng cons ei'VaHve assumpt ions and 
c om:emrations ot COPCs in sediment, surlace water. and hydric 
sods f rom the WGL 

5. Sustainabllity of a heaiihy and well-balanced benthi c 
invertebrate community that re!lects the available habitat in French 
!stream at the WGL 

(a) Evaluation of SEM ami AVS data 

(b) Co~nparison of bulk seQiment data to literawre·detivad low 
etlect and severe eHect sedirnent quality guidelines. 

(c) Comparis-on o l tDta! rocow)rab~e and d~s(l(ved m.Jtals. 
concen~rati on.s in surface water to acute and chronic water qua!ity 
criteria and gtJidt~l~nns 

{d) Bulk sediment scmi~ ning !eve! irwertobrate IOXKlty testing 

(e) hold assessment of 1he benthk: cornmunity us\n.tJ R6P HI 
analysis 

--

Weigf)t o! Evide~T~:a Tables xis., Eva! ot· k;st~ss Me~·l):~ure EndpOi:nt 
2/8101, 2:50 PM 

TABLE 7-57 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

WGL 
REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

Results 

{a) HQs were less than 1 for the majonty of COPCs evaluated However, 
e leva ted HQs were p resen t for a numbor of inorganic and seve raJ organic 
constiluen1s. 

(a) The SEM~AVS ratio was greater than 1 a t twa French Stream stations. 
however butk sedimen t concentrations o l metals were low 

(b) Concen1rations o f severa l const!tuents exceec:k!d available low effect 
screen-ing va lues. Few concentrations excnedod severe e110C1 screening 
vaJues 

{c} Concentrati on...-; of two COPCs. (iron and aluminum~ were p resent above 
chronic AWQC, and two constituents (barium and manganese) exceeded 
av ailable acute seteer.ing valut:s. 

(d) Midg e. su rvival, and amphipod survival and growth endpoints were not 
signfican tly dt1terent 1rom contw ! sediments. Midge gro'Nth was s!ighHy 
reduced when compared to the laboratory control and site relerence 
sediment. However, this gmwth redudion was !ikcty not COPC refaled. 

{e) Two of lhe 3 WGL RBP stat ions were deemed "non· impairod" The 
frf1h s1ation was scoff:d as slightly impaired due Ia 1hc loss ot one 
individual EPT species 

Evidence of Potential Ecological 
Risk? 

Yes 

Yes. 

Yes 

Yes 

No 

No 

..... __________ 

Relative Welgnt 
Magnitude of Elfe<:l or 

Non-Effeel 

- -

Modtwn Medium 

-

Low Low 

Low Low 

Low Low 

High High 

High High 

----
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Assessment and Measurement Endpoints 

6. Sustainability of a healthy and well-balanced warmwater fish 
.ommunlty that reflects the available habitat In French Stream at 
hcWGL. 

(a} Cornparison o l to ta ! rocO\Ierable and dissolved mc1ais. 
concentrations in surtac,e water to acute a11d chronic water qualily 
criteria and gu~Oolln+<',s . 

(tJ) Eva!ua1ion of fish tis:s.ue burden data rela1ive to lite rature· 
<lenved CBRB 

(c) OuaJ}bative lie(d ass.essrnent o1 the Hsh communities at the 
WGL 

[7. Sustainability of" a healthy an<l well-balanced amphibian 
community thai reflects the available habitat at the WGL 

(a) Comparison of bu~k sediment and hydric soil data lo htera1um~ 
derived low eNed and sm,ere Ht1ec1 serlimcnt quality gu1de$lnes 

(b) Bulk sedime-nt sc.reening leve~ amph1b ian tox1c~ty testing 

{c) Evatuauon ol amphibian tissue burden data mla1ive to 
!i·tera turo·derive.d CBHs. 

{d} Q ua!ltt,alive lie!d assessment ot the amphlbtan comrnunit\es. at· 
theWGI. 

. 
WGL · Wesl Ga!e: Landfill 
COPC • Chemical of Poto(ltial Coocem 
CBR · Cntica1 Body RHsi(!U(l 
SEM • Simui'I.Mlffi)uS!y extrac-ted f"f'letals 
AVS- Acid votat\te- solt\des 
R.BP - Raptd Sioasscs..o:>m.Mt Pmtocof 
EPT · Emphcrooroplera, Plec·optet'a, Trlcopmta 

TABLE 7-57 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

WGL 
REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

Results 
Evidence ol Potential Ecological 

Risk? 

(a) Concentrations of two COPCs (iron and aluminum} were present Yes 

above chrOflic AWOC, and two constttuen.ts (barium and manganese) 
exceeded available acute screening values 

(b) Fish tissue residue concentrations were wa ll below availabte CBRs. No 

(C) Fish wGre readily captu recJ during the Held program and appeared No 
representaUve of a typica l warmwater stream with limited habitat 

(a) Concentrat,ons. of several constituents .o-xceede(1 avellab{c low ellecl Yes 

screening values. Few concentrations exceeded severe effect sc~eenlng 
values. 

{b) No survival or nro'Mh impa;cts were observed In thH ~aboratory toxicity No 
testing program 

(c) Amphibian tissue res~due concentrations were low, but lew amph~bian No 
CBRs could be rocated 

(d) Due to drought conditions during ttle 19991iel<l sampling program, lew No 
amphibians were lcxmd at the WGL 

Refer to Append~:M: GEN-A ICJf a com(Jrehensi~E:llist ot a~onyms usod in this 1-able. 

Waight o! Ev*d~>HCH TaNffS._xts. Ev£d of A..~ses-s M(m~uw E.ndpr.>fn1 
2iS/01 , 2 50 PM 

Relative Weight 
Magnitude of Effect or 

Non-Effect 

·----

Low Low 

Med1um High 

Low M edium 

-

Low Low 

High High 

Low Med~um 

Low Low 

Pogfi30I 3 
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TABLE 7-58 
POTENTIAL SOURCES OF UNCERTAINITY IN THE WGL ERA 

WGL 
REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

Potential Source 

I 
Direction of 

Effect 
Uncertainties Associated with Exposure Assessment 

Food chain assumed to occur at I 
site 

1 

Food chain model exposure 
parameter assumptions 

I 
I 
I 

Unknown 

Unknown 

Justification 

I 
Occurrence of the food chain used in the 
models at the WGL is based on limited field 

I data only. 

Some exposure parameters are from the 
literature and some are estimated. Efforts 
were made to select exposure parameters 

I 
representative of a variety of species or 
feeding guilds, so that exposure estimates 

' would be representative of more than a 
single species. 

! 

; Assumption that receptor species Unknown Organisms will spend varying amounts of i 

will spend equal time at all time in different habitats, thus affecting their 
habitats within home range overall exposures. A likely overly 

conservative assumption has been made 

! 
that wildlife species obtain all their prey ! 

items from the site. (i.e., AUF = 1 ). I 

Extrapolation from test species to Unknown Species differ with respect to absorption, 
representative wildlife species metabolism, distribution, and excretion of 

COPCs. The magnitude and direction of the i 
difference may vary with species. 

I Consumption of contaminated Unknown Toxicity to prey receptors may result in 

I ! 
prey sickness or mortality. Fewer prey items I 

would be available for predators. Predators I 
I 

may stop foraging in areas with reduced 
prey populations, or discriminate against, or i 

conversely, select contaminated prey. 

I 
Limited evaluation of inhalation Underestimate The inhalation exposure pathways are I 
exposure pathways 

I 
I generally considered insignificant due to the 

I I low concentration of contaminants under 
I natural atmospheric conditions. However, I i 

under certain conditions, these exposure 

f----------- --+-----------1-p-a-th_w_a __ y_s_m_ a_y_o_c_cu_r_. ___ , ___ _j.: 
Exposure point concentration Overestimate It is unlikely any receptor would be exposed ) 

continuously to maximum or 95th UCL 
concentrations of COPCs. 

J:IGovt\Projects\5060TtNUS_Navy\5060071Weymouth310\ReportsiDraft Final Rl Reports\wgl\tables\Table 7-58.doc 
Page 1 of 8 
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Rubble Disposal Area 

Ecological Risk Assessment Evaluation 

 

The ERA that was conducted as part of the Phase II RI was reviewed to determine whether the results of 

the risk assessment would change based on current criteria and/or methodologies.  The following is a 

brief evaluation for each receptor group. All Phase II RI ERA tables referenced are included at the end of 

this evaluation. 

 

Risks to plants and invertebrates were evaluated in the ERA by comparing chemical concentrations in soil 

to plant and invertebrate benchmarks, conducting plant and earthworm toxicity tests, and evaluating 

earthworm tissue data.  USEPA Eco SSLs are currently used as soil screening levels.  The ERA did not 

use any soil screening levels to select chemicals as COPCs, but other values such as the ORNL plant 

and invertebrate benchmarks (Efroymson et al., 1997 a,b) and Dutch Intervention Values (Van der Berg 

et al., 1993) were used in the Risk Analysis section of the ERA.  Following current ERA guidance, the 

ORNL and Dutch numbers are typically only used in the risk characterization section of ERAs for 

chemicals that do not have Eco SSLs.  As presented in 7-42 of the ERA, several inorganic chemicals 

were detected at concentrations that exceeded plant and invertebrate benchmarks.  However, as 

indicated on Table 7-53, these measures were given low weighting scores for evaluating impacts to 

plants and invertebrates.  Earthworm and plant toxicity tests and earthworm tissue burden data endpoints 

were given greater weights for evaluating impacts to plants and invertebrates because they were site-

specific.  Based on these site-specific endpoints, the ERA concluded that little to no significant potential 

risks to terrestrial plants and invertebrates are likely due to exposure to COPCs in RDA.  Therefore, even 

if additional chemicals were retained as COPCs because their concentrations exceed current Eco SSLs, 

the overall conclusion in the ERA, “no significant potential risks to terrestrial plants and invertebrates,” 

would remain the same based on the site-specific studies that were conducted as part of the ERA. 

 

Risks to small mammals and birds were evaluated in the ERA by conducting standard food chain models, 

comparing PCB concentrations in small mammal tissue samples collected at the Site to CBRs, and a 

qualitative field assessment of the small mammal and avian communities in the area.  The general 

approach for food chain modeling used in the ERA is consistent with the approach currently used in risk 

assessments.  However, the TRVs for most metals and a few organic chemicals (primarily DDTs and 

PAHs) have changed based on recent USEPA Eco SSL guidance, and the body weight scaling that was 

used to adjust the TRVs in the ERA is no longer standard practice.  The majority of the more recent TRVs 

are ether similar to or greater than the TRVs used in the risk assessment, although some TRVs are now 

lower.  The ERA concluded that although several chemicals had HQs greater than 1.0, given the 

numerous conservative assumptions, the HQs were deemed to be acceptable.  Because the HQs would 



not change significantly for most chemicals based on the new TRVs, it is likely that risks would still be 

considered acceptable.   

 

The ERA concluded that little significant potential risks to aquatic invertebrates, amphibians, and fish 

were likely due to exposure to COPCs in RDA surface water and sediment.  This conclusion was based 

on multiple measurement endpoints.  The endpoints that were given the greatest weight were the site-

specific toxicity tests and benthic community survey.  The general approach for conducting toxicity tests 

and biological surveys has not changed significantly since the ERA was conducted, so those results are 

still considered valid.   

 

Other endpoints with lower weights were comparisons of chemical concentrations in surface water and 

sediment to screening levels, an evaluation of SEM/ AVS data, and comparison of chemical 

concentrations in tissue samples to CBRs.  Although the EPA Water Quality Criteria have changed 

slightly since the ERA, most of the current values are the same or very similar to those used in the ERA.  

In addition, other sediment screening levels may be used in the initial screening step to select COPCs, 

but the values are similar to what was used in the ERA.  As presented in Tables 7-45 and 7-46 of the 

ERA, several chemicals were detected at concentrations that exceeded surface water and sediment 

benchmarks, but the ERA concluded that there were little significant potential risks to aquatic 

invertebrates, amphibians, and fish because of the other endpoints.  Also, the SEM/AVS ratio was greater 

than 1.0 at some locations in the ERA which was used to determine whether certain metals were 

potentially bioavailable.  In 2005, USEPA published the Procedures for the Derivation of Equilibrium 

Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic Organisms: Metal Mixtures 

(Cadmium, Copper, Lead, Nickel, Silver, and Zinc).  This document described an alternative approach to 

evaluating AVS and SEM data.  Re-evaluating the SEM/AVS data would not change the conclusions of 

the ERA because although this endpoint provided evidence of potential ecological risk in the ERA, other 

endpoints which were given greater weight indicated that risks were acceptable.  Finally, there has been 

little change in the available CBR data since the ERA was completed, so re-evaluating the CBR data 

would not change the conclusions of the ERA.  In summary, although some of the surface water and 

sediment screening levels have changed or been updated, and the methodology for evaluating AVS/SEM 

data has changed, a re-evaluation of the existing sediment and surface water data likely would not result 

in significant changes in the overall conclusion of the ERA for reasons discussed above.     

 

In the first Five-Year Review report (Tetra Tech NUS, 2009a), surface water and sediment data that was 

collected in 2007 and 2008 as part of the long-term monitoring program for RDA was evaluated.  Since 

that report, additional surface water and sediment data were collected in 2009 through 2012.  These data 

are presented in the RDA LTM Annual Reports for 2009 through 2012 and the semi-annual LTM report 

for Spring 2013 (Tetra Tech NUS, 2010; 2011c; 2012c; and Watermark, 2013e; 2013f). Tables 7-5 and 7-



6 from the ERA (Tetra Tech NUS, 2001a) present the selection of ecological COPCs for sediment and 

surface water, respectively.  Those tables also include the maximum detected concentrations for the 

chemicals detected in each media.  Similar to what was reported in the first Five-Year Review report, the 

concentrations of metals and organic chemicals in the sediment samples collected in 2009 through 2012 

are generally similar to or lower than the concentrations in the samples used in the ERA, with a few 

additional VOCs detected in the 2009 through 2012 sediment samples.  In 2009, analysis of sediment 

samples for pesticides were discontinued and analysis for PCBs were reduced in frequency to once every 

five years prior to each five-year review; reductions were based on recommendations made in the 2008 

annual LTM report (Tetra Tech NUS, 2009d).  The concentrations of several metals (in particular barium 

and manganese) were greater in the surface water samples collected in 2009 through 2012 as compared 

to the samples used in the ERA (see Table 7-6 in the ERA).  However, the concentrations in 2009 

through 2012 were similar to those detected in the surface water samples collected in 2007 and 2008 so 

there does not appear to be an increasing concentration trend.  Some additional organic chemicals 

(primarily PAHs and VOCs) were detected in the 2009 through 2012 samples, as compared to the 

samples used in the ERA.   Additional organic chemicals were also detected in the 2007 and 2008 

samples. The reason for the different concentrations between the samples evaluated in the ERA and the 

2009 through 2012 samples is not known, but it could be because of differences in sample 

locations.  Nevertheless, the conclusions in the risk assessment were made after giving more weight to 

the site-specific toxicity tests and the biological studies.  For that reason, the presence of additional 

chemicals in the surface water and sediment, and the greater concentrations of some parameters likely 

would not change the results of the risk assessment.  However, it is recommended that the monitoring of 

surface water and sediment quality be continued and if increasing trends are observed, the need to re-

evaluate the risks assessment be considered. 

 



TABI.E7· 6 
SELECTION OF ECOLOGICAL COMPOUNDS OF POTENTIAL CONCERN (CPOCs): SURFACE WATER 

ADA 

Range of 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Are the Site Data Surface Does the 

FOD 
Detected Values Arithmetic 95th Consistent with Water Maximum Detected 

Analyte Mean UCL Background Screening 
Minimum Maximum Data?1' 1 Value121 

INORGANIC$ (TOTAL·UGIL) 
ALUMINUM 8 :10:10 39 494 129 311 yes 87 
~RSENIC 1:10:10 1.80 1.80 1 36 177 -- 150 
BARIUM 9 10:10 22.30 84.20 46 12 59 .24 no 4 
~ALCIUM 1010:10 5,530 133,000 43,125 194,434 no 116,000 
!cOBALT 1:10:10 4.70 4 70 2 15 3.08 yes 23 
CYANIDE 2:4 :10 1.10 2.10 105 7 59 -- 5.2 
IRON 10:1 0 10 149 16,600 :~.9 1 2 6H,1S4 yes 1,000 
LEAD 5 :10:1 0 1.28 10.52 Ul3 4.44 yes 3 7 
MAGNESIUM 10:10:10 1,730 6.390 3,956 5,676 no 82,000 
MANGANESE 10.10:10 41 3,570 1,056 12,883 no 120 
MERCURY 2.4:4 0.003 0004 0002 0.024 -- 0 .91 
NICKEL 1.10:10 6 .30 6.30 3 27 3.89 -- 58 
POTASSIUM 10:10:10 874 5 ,920 2,944 4 ,777 no 53,000 
SODIUM 10:1 0:10 6,330 64,700 33,01 7 47.505 yes 680,000 
trHALl.IUM 1 10:10 5.20 5 20 2.51 3.00 '" 40 
VANADIUM 2:10:10 2.30 3.50 1 57 2 07 -- 20 
ZINC 5:10:10 15.80 44.10 1945 3056 no 175 
INORGANIC$ (DISSOL VED-UGIL) 
jALUMINUM 1 4 :4 47 47 27 65 .. 87 
BA RIUM 3:4 :4 58 62 45 78 -- 4 
CALCIUM 4:4:4 5,890 14,200 12.048 16,878 -- 116,000 
If·< ON 4:4:4 272 414 :l44 458 .. 1,000 
MAGNESIUM 4:4:4 2,010 3,850 3,380 4.455 .. 82,000 
MANGANESE 4:4.4 63 1,280 928 1,610 -- 120 
MERCURY 1:4 :4 0.002 0.002 0001 0:12 -- 077 
POTASSIUM 4:4.4 915 2,670 2.106 3,051 -- 53,000 
SODIUM 4:4 :4 15,000 69,100 51 ,425 80.382 -- 680,000 
ZINC 1:4 :4 17.4 17 4 10.3 17 6 -- 175 
ORGANICS (UGIL) 
Semivolatlles 
BIS(2-ETHYLHEXYL)PHTHALATE 2 :5:10 0.60 1.00 0 92 l 22 .. 3 
PHENANTHRENE 1:3:3 0 .03 0.03 0 03 003 -- 6 
~ 
ACETONE 11 :6 3.0 3.0 30 NC -- 1.500 
CARBON DISULFIDE 1 6 :6 5.0 5 .0 50 50 .. 0.92 

:=.:,:_ · - - '1:'12:--='- - - MOOMO o ·--. - --
Notes 
FOD · Frequency of Detec:llon is displayed as 

number of detected values number of samples used to calculate statt:;trcs. Iota! number o! samples r;oliecl ed not tncludmg lteld duplicates 
NC - Not ca!cu!ated 

UG/l = Mtcrog' ams pet liter, parts per bilhon 
95!h UCL ::: 95% upper confidence :~mh on the arrthmettC mean 
Refet !o Appendix GEN~A for a con1prehens1ve ltst of acronyms lJSe<l in th:s. table 

( 1) "''' evaiualion of sile data relattve 10 ba<:kground data tS presented in Appendtx Fli -·f·i. Organ;c compounds were not trtGiudt>d II) the evalua\lon. 

Concentr ation Exceed 
the Screening Value? 

yes 
no 
yes 
yes 
no 
no 
yes 
ye~ 

no 
yes 
no 
no 
no 
no 
no 
no 
no 

no 
yes 
no 
no 
no 

yes 
no 
no 
no 
no 

no 
no 

no 
yeG 

i2.i Sorne screerHng values are norrn.:.lhzed to average RDA site specihc hardne~~s of 11 ~3 .~) rn~J/l. ( ~}$ CaCOJ. St~e Table 7- 12 fc)r sou ret~ o1 sc:teeolng vahJ(~S. 
To rneet the Phase li Rl DQOs, only Phase II Rl mercury data collected vta EPA Method 166H rs considereo 

- Not evaluated 
Reasons for ehmtnatron or selectron 
A- Site data are cons.slent wnh background (rnorganics only) 
8 - Ma>Omum delected concentratio n is less than surta<:e water screening value 
C - Max1mum de1ected con<:;.f!ntrauon exceeds screemng value, and stte data are n()t consistent w tth baekgJOtmd (ino rgantcs only) 
0 ·· Compound is an essential nutn(m t and ls not anticipated to be h) xl c at tht-~ conCf~ntratlon found 111 s u1 face waters at the f.'lubble Disposal Area 

10/:10/00 9 I S AM 
Se!ectCOPC xis. sw 

Reason for 
Elimination 

COPC? or 

Selection 
•¥ .. -

no A 
no a 
yes c 
no D, 
no A 
no B 
no A 
no A 
no B,O 
yes c 
no 8 
no a 
no B,D 
no A .D 
no a 
110 B 
no B 

no a 
yes c 

I 
no B 
no B 

i 
no a 

l yes c 
no a 

I 00 a 
I 

no 8 

I r.o 8 

I 110 B 
I no B 

I no 8 
yes c 
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,0/30/00,1·!1 PM 
s.creen .xls.SS scrt11.~n 

TABLE 7-42 
COMPARISON OF COMPOUNDS OF POTENTIAL CONCERN (COPCs) TO SCREENING BENCHMARKS: SURFACE SOIL 

ROA 
REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

EPC SCREENING BENCHMARK 
Analyte 

INORGANIC$ (MG/KG) 
ANTIMONY 
BARiUM 
BERYLLIUM 
CHROMIUM 
COBALT 
IRON 
LEAD 

'MANGANESE 
MERCURY 
SILVER 
THAlliUM 
ZINC 
ORGANICS (UG/KG) 
Pesticldes!PCBs 
4,4'-DDO 
4.4'-DDE 
4.4'-DOT 
ALDRIN 
ALPHA-CHLORDANE 
AROCLOR-1254 
AROCLOR-1260 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN !I 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 

~TAL PCB 

ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A) PYREN E 
BENZO(B) FLUORANTHEN E 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
815(2-ETHYLHEXYL) PHTHALATE 
BUTY~BENZYLPHTHALATE 

CARBAZOLE 
CHRYSENE 
DISENZ(A,H)ANTHRACENE 
01-N-B UTYLPHTHALA TE 
01-N-OCTYLPHTHALA TE 

LUORANTHENE 
NDEN0(1,2,3-CO)PYRENE 
PHENANTHRENE 
PHENOL 
PYRENE 

OTAL PAH 

loxlns IPG/Gl 
,3,7.8-TCDO TEF 

;mal 

Notes 

Arithmetic 
Mean 

0.21 
38 
0 .3 
10 
4 

10.690 
44 

205 
0.05 
0.4 
0.6 
65 

2 
10 
12 
2 

128 

93 
67 

6 
1 
4 

6 
3 
5 

110 
13 
14 

14 
160 

87 
150 
568 
492 
899 
187 
840 
119 
158 
93 
676 
66 
41 
196 

1,245 
223 
470 
74 

1,090 
6,882 

I 

I 
17 
22 
15 

Maximum 

036 
75 
0 4 
12 
4 

12456 
63 

239 
0.06 
0 5 
1 2 
96 

2 
39 
40 
4 

950 
590 
170 
2 
17 
2 
7 

16 
4 
13 

720 
94 
108 
19 

499 

99 
221 

1200 
1200 
1330 
396 
1290 
199 
21 0 
12:0 
1400 
143 
41 

246 
1909 
436 
1200 
74 

2600 
14510 

31 
4 1 

28 

Plant 

5 
500 
10 
1 

20 

5() 
.500 
0 30 

2 
1.0 

50 

40,000 
40,000 

200,000 
200,000 

40,000 

20,000 
20.000 

200,000 
200,000 

200.000 
200,000 

20,000 
70,000 

Boldface type ind1cates that the screening benchmark is exceeded by the max~mum EPC. 
ShaoJr.g indicates that 1he screening benchmark is exceeded by tl1e average EPC. 
Refer lo Appendix GEN-A for a comprehensive list ot acronyms us.ed in this table. 
EPC - Exposure Pmnt Concentration 
Maximum EPC · mimmum value of maximum concentration and 951h UCL 
951h UCL rr 95% upper confidence limit on <he anihmet1c mean 
mglkg ~ milligrams per kilogram 
uglkg ~ rnicrograrns per kilogram 
pgig ~ picograms per gram 
TEF = Toxic Equivalency Factor 
~~ ~ Screenu1g benchmark not available 

i 
Invertebrate ! RIVM EIV 

625 

0.4 230 
24{} 

50D 290 

O.H) :C: 

200 720 

12,000 4,000 
12,000 4,000 
12,000 4.000 

350 

2,510 
2,510 

2,000 
4,000 

60 
60 
60 

70 .000 

30.000 5,000 
30,000 40,000 
25.000 40,000 
25,000 40,{)00 

25,000 
25.000 40,(/(X) 

25,000 40,000 
200.000 60 .. 000 
200,000 60.()00 

25,000 40,000 
25.000 40,000 
200,000 60,000 
200,000 60,000 
25,000 40,000 
25 .000 40,000 
30 .000 40,000 
30,000 40.000 
25,000 40.000 
25,000 

500 
500 
500 



TABLE 7-45 
COMPARISON OF COMPOUNDS OF POTENTIAL CONCERN (COPCs) TO BENCHMARKS: SURFACE WATER 

RDA 

IAnalyte (ug/L) 

Dissolved lnorganics 
BARIUM 
MANGANESE 
Organics 
Volatiles 

DISULFIDE 

Notes: 
EPC · Exposure Point Concentration 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC 

Arithmetic Maximum 
Mean EPC 

46 62 
928 1,280 

5 5 

EPCs that exceed chronic benchmarks are presented in boldface type. 
ug/L = Micrograms per liter; parts per billion 
Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table 
95th UCL = 95%, upper confidence limit on the arithmetic mean 

10/30/00, 1:17 PM 
screen.x!s, sw screen 

SURFACE WATER 
SCREENING BENCHMARK 

Chronic Acute 

4 110 
120 2,300 

0.92 
I 

17 

Page 1 of 1 
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TABLE 7-46 
COMPARISON OF COMPOUNDS OF POTENTIAL CONCERN (COPCs) TO BENCHMARKS: SEDIMENT/HYDRIC SOIL 

ADA 

Analyte 

INORGANICS (MG/KG) 

ARSENIC 
CADMIUM 
CHROMIUM 
COBALT 
RON 
EAD 

MANGANESE 
MERCURY 
THALLIUM 
VANADIUM 
ZINC 

ORGANICS (UG/KG) 

Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
ALDRIN 
ALPHA-CHLORDANE 
AROCLOR-1260 
ENDOSULFAN II 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
TOTAL PCB 

'semivolatiles 
4-METHYLPHENOL 
CARBAZOLE 
TOTAL PAH 

Dioxins 
2,3,7,8-TCDD TEF 
Mammal 
Bird 
Fish 

Notes: 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC 

Arithmetic I 
Maximum 

Mean 

I 
I 3 l 4.3 
I I 
I 

2 10 
16 24 
6 8 

15.038 20,735 
56 70 

610 1,231 
0.14 0.19 
0.4 0.43 
27.0 31.8 
153 

I 

336 

I 

l .•'650 
41 140 
38 240 
5 18 

14 54 
1,627 •.. · ........ 5,~42 

88 710 
5 I 

12 44 
6 25 

1,627 5,542 

255 260 
168 270 

5,382 23,350 

11 46 
13 52 
10 44 

EPCs that exceed low effect ievel benchmarks are presented in boldface type. 
EPCs that exceed severe effect level benchmarks are shaded. 
NC- Not calculated 
NA- Not available 
EPC - Exposure Point Concentration 
Maximum EPC - minimum value ot maximum concentration and 95th UCL 
Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table. 
95th UCL = 95% upper confidence limit on the arithmetic mean 

SEDIMENT SCREENING 
BENCHMARK [11 

Low Effect I Severe Effect 

I 
6 I 33 

I 
0,6 10 
26 110 
NA 

I 
NA 

20.000 40.000 
31 250 
460 I 1.110 

I 

0.2 I 2 
NA I NA 

I 
NA 

l 
NA 

120 820 

I 
I 

8 60 
5 190 
8 710 
2 80 
7 60 
5 240 

135 NA 
i 3 10 

7 60 
5 50 

70 5.300 

I 11 6 2,027 
NA 

i 
NA 

4.000 100,000 

0.99 NA 
0.99 NA 

i 
0.99 I NA 

I 

[1] Some screening values are normalized to reflect average RDA site specific organic carbon content of 9.65%. 

' I 
I 

I 
! 

I 

'i L 

II 

I 

i 

10/30/00, 1:17PM 
screen.xis, SO screen Page 1 of 1 



TABLE 7-53 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

RDA 

Assessment and Measurement Endpoints 

1. Sustainability of an Invertebrate and plant community which 
reflects the available habitat at the ADA and can serve as a 
forage base for higher trophic level receptors. 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Results 

(a) Laboratory toxicity t~Jsting of ear1hworms and plants using I Earthworm survival, and plant germination and growth 
s1te soils and ear1hworm and plant species. endpoints were not signficantly different from control soils. 

Earthworm growth was slightly reduced when compared to 
the laboratory control and site reference soil. However, 
this grov.1h reduction was likely not COPC related. 

101 Comparison ol bulk SL surface soil COPC concentrations I Concentrations ol all constituents, with the exception of 
!o sot! quality screemng benchmarks for plants and several inorganics, dtd not exceed plant or invertebrate 
mvertebrates benchmarks. 

(c) Evaluat•on of earthworm trssue tJurden data relative to 
Hteratum·derived C11tical Body Ratios (CBRs) 

Earthworm trssue resrdue r;oncentrattons were well below 
availabiH CBRs 

Evidence of Potent ial 
Ecological Risk? 

No 

Yes 

No 

Relative Weight 

H1gh 

Low 

Low 

Magnitude of Effect or 
Non-Effect 

Hrgh 

Low 

High 

···- ······· --·- ·· -···-.. ···-.. ·-··- ·-- . ·-----·---.. ·+·····-· .. ·----· I 
2. Sustainability of terrestrial small mammal and avian 
populations that reflec t the available habitat at the RDA and 
can serve as a forage base for higher trophic level receptors. 

(a) Food cham analysrs ustng conservative assumptions and IHQs were less than 1 !or the majority of species and 
cor.cen!rations o f COPC in surface soils from the SL. COPC evaluatecl. GIVen the numerous conservative 

assurnpt•ons. 1110 H()s were deeme\J to l>e accep!al)le. 

(b} Evaluat•on of small mammal f•ssue burden data refatiVI,; 
to hterature-denved CBRs 

fc} Ouahtatrve ftetd assessment of the small rnarnmal and 
av;an communitieS at the RDA 

3. Sustainabitity o f a healthy and well-balanced benthic 
invertebrate community that reflects the available habitat at the 
RDA. 

(a) Ev<1iua!ior. of SEM and AVS data 

Small rnammat PCB tissue restdue concEmtrations were wtthi!l 
1t1e conce•ltrattons •ange v.~1ere reproducl!ve effects may 
occur 
Small mammals were readtly trapped dunng the field program 

At the four sampling station~; that were permanently mundated. 
the SEM AVS r::-wo wa~ h~s~• than ~ a• t~vo stations ano 

No Medium Medrum 

Yes Med1um Med1um 

No Low Medrurn 

y~'S Medium MedilJIO 

!l !nr~~:cJ h~r thi:H1 ., at two stations l 1 
I 

u. ____ __ ~ .._._._ ............ .-.................... , _______ , .......... , ••• "''"''"~'~'""'""'"'""·"""··---------·~---~--- ........ -........... 1 _____________________________ ~-~"·~--~· .. ····----------·-·············- ···· --~- --~ . ---··------· --- . - --------- ------ -------------····· -~- .1 ... ""'""'""~'"""'·•-- ______ _, ... ____________ .J ______________ _ 

\'\fOE ev;,1h;a\)on .xis. E:vt~l of Asst:ss Measum Endpomt 
10!30t00 , 1.3H PM Page 1 ot ;~ 



TABLE 7-53 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

RDA 

Assessment and Measurement Endpoints 

3. Sustainability ol a healthy and we ll-balanced benthic 
inverteb rate commun ity t hat ref lects the available habitat at the 
ROA. (Con't) 

(b) Comparison of bulk sediment data to literature-derived 
low ettect and severe effect sediment quali ty guidelines. 

(c) Companson of total recovernble and dissolved metals 
concentrations in surface water to acute and chronic water 
quality cmeria and guidelines. 
(d) Bulk sed•rnent screening level invertebrate toxicity 
testing 

(e) Field assessment of the benthic community using RBP Ill 
analysts 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Results 

Concentrations of severa l con stituents exc:Heded available low 
effect screen.ng values Few concentmt1ons exceeded severe 
effect screening values 
No concentrations o l COPC were present above AWOC, 
although two constituents (barium and manganese) exoeeded 
available low effect screemng values 

Midge survival. and amphipoll survival and growth 
endpoints were nol signficantly different from control soils. 

Midge growth was slightly reduced vlhen compared to the 
laboratory control and site reference sediment. However. 
this growth reduction was likely not COPC related. 

Four of t11e S RDA f\BP stations were deemed "non-Impaired". 
The f1ttt·1 st<lt<on was scored as silghtly Hnp<med due to tile 
lr>ss o! one md<VI<lual EPT spH(~es 

Evidence o f Po tential 
Ecological Risk? 

Yes 

No 

No 

No 

Relative Weight 

Low 

Med1um 

High 

High 

Magni tude of Effect or 
Non -Effect 

Medium 

Low 

H1gh 

H1gh 

~~------·------·----------· -------·--·---------------·--------- ··---·---+ -··-""''"'"'"'"'""'""''" """"""'"''"-"'"'"'--+---·-·-------·------'4. Sustainabifity of a healthy and well-balanced warmwater fish 
community that re flects the available habitat at the RDA. 

(a) Cornparison of total recovetable and dissolved metals No conc:<mtrat ions of COPC were presnnt above AWQC. 
wncfmtrat1ons trl surface water to acute and chronic water althougll lwo const1tuen1s (bariwn and manganese) exceeded 
quaHty cri tena and gllldf)imes available !ow f~ttect screomng vo.lt;os 
(o) Evalua1ion o f fish tissue bu1den dala relative to literature- Fish 11ssue res1clue concent1 <li<ons were well below available 
derived CBRs CSRs 
tc) Ooaht1a11ve f1e!d assessment of the fish comrnumties at F1st1 were readilY captured duru19 the i<eld program and 
the RDA 

5. Su stainabilily o f a healthy and well-balanced amphibian 
commun ity that reflects the availab le habitat at the ROA. 

ia) Companson of but~ sedunent data to l!terature-denved 
low e!!ect and severe effect sediment quality guidelines. 

(b) Blllk ~dunenl screening level amphibian toxicity testing 

appeared l'epresentat1ve 01 a typ1cai wannwater stream. 

Concentrations ol several ccnsmuems exceeded availabie low 
eHect screenmg values Few concentrat1ons exceeded severe 
effect screening values 
No surv1val or g10wtl11rnpacts were otJserved m the laboratory 
toxicity testing prog~<un 

No 

No 

No 

Yes 

No 

(c} Eva!uation of amphlbian hssue f)llr'den data reialive to ArnphitHari tiSsue 1esidue coocontrallons were lm·v, but few I No 
ltte~·ahne-derivHd Cf3n s arnpt·dbi~;"tn CBRs could b~ IO<;r.Ht:d 

cornnnm;tte!:. a.t tt'\E~ RDA pror1rarn, fdw amp!'11b l ::·:~ns wHro tound at tne F~OA 

Medium Low 

r ... Aedi~ J n--: H1gh 

Low Med1urn 

Lo• ... v Med1Uil1 

1-ilgh High 

L()W Medium 

Ln·N LOVJ ~d } Ouah:iativH fit::!tJ assess.rnent ot the amphib ian Due to clrougtH con~!tions t)urinu Hle 1 UHH liel<:l sarnpnn9 l' No 

~l:."':'':l==:o·%t"rtt'' .,. ·-"'"'"·"'".:>e.:;:.c":"'"~-· ,_"_·,:~~:o:~:'t;;;::.=~•·=::t::.t.::::a::= ~=tc .. :::::ot ••••• _ , ·······- · ~~ _ ~- :r.::r.n::~~"n-=-~'"~'==· •-•·• ·· ·--·- . ..:..·.~::-,;:l:l:;;-;-::.·.~·~-::~1:b~,~=~ 

\1\'CJE ~:v;;; !u;~h:;n xis, Eval ot Ass.Hf~S M~~asure f.ndpolnt 
1 0/:~0.·'GJ. t ·3H PM PHgfJ ~: o t 2 



Fire Fighting Training Area 

Ecological Risk Assessment Evaluation 

 

Although not required under the NA ROD for FFTA, the ERA that was conducted as part of the Phase II 

RI was reviewed for the five-year review. An evaluation of the ERA was conducted to determine whether 

the results of the risk assessment would change based on current criteria and/or methodologies.  The 

following is a brief evaluation for each receptor group. All Phase II RI ERA tables referenced are included 

at the end of this evaluation. 

 

Risks to plants and invertebrates were evaluated in the ERA by comparing chemical concentrations in soil 

to plant and invertebrate benchmarks, conducting plant and earthworm toxicity tests, and evaluating 

earthworm tissue data.  USEPA Ecological Soil Screening Levels (Eco SSLs) are currently used as soil 

screening levels, but they were developed after the ERA was completed.  Therefore, other values such as 

the ORNL plant and invertebrate benchmarks (Efroymson et al., 1997 a,b) and Dutch Intervention Values 

(Van der Berg et al., 1993) were used in the Risk Analysis section of the ERA.  Following current ERA 

guidance, the ORNL and Dutch numbers are typically only used in the risk characterization section of 

ERAs for chemicals that do not have Eco SSLs.  As presented in ERA Table 7-25, a few metals were 

detected at concentrations that exceeded plant and/or invertebrate benchmarks.  However, as indicated 

on ERA Table 7-32, these measures were given low weighting scores for evaluating impacts to plants 

and invertebrates.  Earthworm and plant toxicity tests endpoints were given greater weights because they 

were site-specific data.  Also, although earthworm tissue burden data were collected, no critical body 

residue (CBR) toxicity data were found for 2,3,7,8-TCDD (the only earthworm tissue COPC) so this 

endpoint could not be evaluated.  Based on these site-specific toxicity tests, the ERA concluded that no 

significant potential risks to terrestrial plants and invertebrates are likely due to exposure to COPCs in 

FFTA surface soil.    In most cases, the Eco SSL values for plants and invertebrates are greater than the 

ORNL values.  Therefore, fewer chemical concentrations would have exceeded the Eco SSLs and the 

overall conclusion in the ERA, “no significant potential risks to terrestrial plants and invertebrates,” would 

remain the same based on the site-specific toxicity tests studies that were conducted as part of the ERA. 

 

Risks to small mammals and birds were evaluated in the ERA by conducting standard food chain models, 

comparing cadmium concentrations in small mammal tissue samples collected at the Site to a CBR, and 

a qualitative field assessment of the small mammal and avian communities in the area.  The general 

approach for food chain modeling used in the ERA is consistent with the approach currently used in risk 

assessments.  However, the toxicity reference values (TRVs) for most metals and a few organic 

chemicals (primarily DDTs and PAHs) have changed based on recent USEPA Eco SSL guidance, and 

the body weight scaling that was used to adjust the TRVs in the ERA is no longer standard practice.  The 

majority of the more recent TRVs are ether similar to or greater than the TRVs used in the risk 



assessment, although some TRVs are now lower.  The ERA concluded that the majority of HQs for the 

terrestrial species evaluated in this ERA were well below 1, or were consistent with background HQs, 

suggesting limited potential for ecological risks.  Also, the CBR analysis for cadmium suggested that 

tissue concentrations are below levels known to cause renal failure.  Because the HQs would not change 

significantly for most chemicals based on the new TRVs, it is likely that a similar overall conclusion would 

be reached.   

 

The ERA concluded that no significant potential risks to wetland and aquatic receptors, including benthic 

invertebrates and amphibians were likely due to exposure to COPCs in surface water or sediment.  This 

conclusion was based on multiple measurement endpoints.  The endpoints that were given the greatest 

weight were the site-specific toxicity tests.  The general approach for conducting toxicity tests has not 

changed significantly since the ERA was conducted, so those results are still considered valid.   

 

Other measurement endpoints that were given lower weights were comparisons of chemical 

concentrations in surface water and sediment to screening levels, and an evaluation of Simultaneously 

Extracted Metals (SEM)/Acid Volatile Sulfides (AVS) data.  Although the EPA Water Quality Criteria have 

changed slightly since the ERA, most of the current values are the same or very similar to those used in 

the ERA.  In addition, other sediment screening levels may be used in the initial screening step to select 

COPCs, but the values are similar to what was used in the ERA.  As presented in ERA Tables 7-26 and 

7-27, a few chemicals were detected at concentrations that exceeded surface water and sediment 

benchmarks, but the ERA concluded that there were little significant potential risks to benthic 

invertebrates and amphibians because of the other endpoints.  Also, the SEM concentration was only 

greater than the AVS concentration in one sample (but not in the duplicate), which was used to determine 

whether certain metals were potentially bioavailable.  In 2005, USEPA published the Procedures for the 

Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic 

Organisms: Metal Mixtures (Cadmium, Copper, Lead, Nickel, Silver, and Zinc).  This document described 

an alternative approach to evaluating AVS and SEM data.  Re-evaluating the SEM/AVS data would not 

change the conclusions of the ERA because although this endpoint provided evidence of potential 

ecological risk in the ERA, other endpoints which were given greater weight indicated that risks were 

acceptable.  In summary, although some of the surface water and sediment screening levels have 

changed or been updated, and the methodology for evaluating AVS/SEM data has changed, a re-

evaluation of the existing sediment and surface water data likely would not result in significant changes in 

the overall conclusion of the ERA for reasons discussed above.     

 



TABLE 7-25 
COMPARISON OF COMPOUNDS OF POTENTIAL CONCERN (COPCs) TO SCREENING BENCHMARKS: 

Analyte 

NORGANICS (MG/KG) 

~~TIMONY 
ERYLL!UM 

'-'ADMIUM 
r.HROMIUM 
,_,OPPER 
SILVER 
ORGANICS (UG/KG) 

esticides/PCBs 
,4'-DDD 
,4'-DDE 
,4'-DDT 
IELORIN 
NDOSULFAN I 

ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN KETONE 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
Semivolatiles 
81S(2·ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 
D18ENZ(A.H)ANTHRACEN E 
DIETHYLPHTHALATE 
,OTALPAH 
Volatiles 
2-BUTANONE (MEK) 
A.CETONE 

OLUENE 
Dioxins CPG/Gl 
TOTAL 2,3,7,8-TCDD TEO 
TOTAL 2,3,7,8-TCDD TEO (BIRD) 
TOTAL 2,3,7,8-TCDD TEO (MAMMAL) 

Notes: 

SURFACE SOIL 
FFTA 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC 

Arithmetic Mean Maximum 

264 7.70 
OA 0.5 
1.5 4.8 
10 21 
37 64 
2.8 15.4 

2 4 
2 3 
2 3 
2 3 
1 1 
2 2 
3 6 
2 3 
1 1 

10 11 

601 975 
324 360 
31 59 
92 93 

1,721 3360 

7 10 
16 61 
3 5 

8 24 
14 31 

Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table. 
Boldface type indicates that the screening benchmark is exceeded by the maximum EPC. 
Shading indicates that the screening benchmark is exceeded by the average EPC. 
Ni\ · Not available 
EPC · Exposure Point Concentration 
tv1aximum EPC - minimum value of maximum concentration and 95th UCL 
95th UCL o: 95% upper confidence limit on the arithmetic mean 
-- - Screening benchmark not available. 
RIVM EIV - Dutch intervention value . See Appendix ECO-A. 
mg/kg milligrams per ki logram 
ug/kg micrograms per kilogram 
pg/g picograms per kilogram 

screen.xls, SS screen 
1/23/01,8:16 AM 

SCREENING BENCHMARK 

Plant Invertebrate 

5 --
10 --
4 20 
'1 0.4 . 

100 50 
2 -· 

-- 12,000 
-· 12,000 
-- 12,000 
-- --

200,000 .. 
200,000 --

-- --
-- --
·- .. 

.. I .. 
I 

I 

100,000 200,000 
100,000 200,000 
100,000 25,000 
100.000 200,000 
20,000 30,000 

-- .. 
-- --

200,000 --

-- 500 
-- 500 

RIVM EIV 

--
--
12 

230 
190 
.. 

4,000 
4,000 
4,000 
4,000 

.. 
--
60 
60 
.. 
.. 

60,000 
60,000 
40,000 
60,000 
40,000 

--
--

130,000 

.. 
--

Page 1 of 1 



TABLE 7-26 
COMPARISON OF COMPOUNDS OF POTENTIAL CONCERN (COPCs) TO BENCHMARKS: 

!Analyte (ug/L) 

Dissolved lnorganics 
,ALUMINUM 

·· ·····•·•· 
BARIUM 
LEAD 
MANGANESE 
VANADIUM 
Organics 
Semivolatiles 
BIS(2·ETHYLHEXYL)PHTHALA TE 
Volatiles 
CARBON DISULFIDE 

Notes: 

SURFACE WATER 
FFTA 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC 

Arithmetic Maximum 
Mean EPC 

< .·•· 1.~10 > ... .. . . 

23A 
1.8 3.1 
257 349 
21 41.5 

4.6 5.8 

2.5 3.0 

Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table. 
EPCs that exceed chronic benchmarks are presented in boldface type. 
EPCs that exceed acute benchmarks are shaded. 
EPC - Exposure Point Concentration 
ug/L = Micrograms per liter; parts per billion 

screen.xls, sw screen 
1/23/01, 8:17AM 

SURFACE WATER 
SCREENING BENCHMARK [1] 
Chronic Acute 

87 750 
4 110 

0.5 14 
120 2,300 
20 280 

3 27 

0.92 17.0 

Page 1 of 1 



TABLE 7-27 
COMPARISON OF COMPOUNDS OF POTENTIAL CONCERN (COPCs) TO BENCHMARKS: 

!Analyte 

!ORGANICS (UG/KG) 
Pesticides/PCBs 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Semivolatiles 
CARBAZOLE 
TOTALPAH 
Volatiles 
!ACETONE 
!CARBON DISULFIDE 

Notes: 

SEDIMENT I HYDRIC SOIL 
FFTA 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC 

Arithmetic Maximum 
Mean 

4 9 
4 10 
5 17 

191 680 
5,352 23,970 

81 320 
5 5 

Refer to Appendix GEN-A lor a comprehensive list of acronyms used in this table. 
EPCs that exceed low effect ievel benchmarks are presented in boldface type. 
EPCs that exceed severe effect level benchmarks are shaded. 
NC - Not calculated 
NA - Not available 
EPC - Exposure Point Concentration 
Maximum EPC - minimum value of maximum concentration and 95th UCL 
95th UCL = 95% upper confidence limit on the arithmetic mean 

SEDIMENT SCREENING 
BENCHMARK [1] 

Low Effect Severe Effect 

8 311 
5 986 
8 623 

NA NA 
4,000 519,000 

45 836 
4 82 

[1] Some screening values are normalized to reflect average FFTA site specific organic carbon content of 5.19%. 
ug/kg micorgrams per kilogram 

screen.xls, SD screen 
1/23/01,8:16 AM Page 1 of 1 



TABLE 7-32 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

FFTA 
REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

r=--~-=.(<,"l,..wM=~•-•n-nnm.:=-...z.:::::::"::"..:===::.:.:-~,..,_mw••-=•'-••-~''' """" ,..... ..,,_, • _ , • .,.,_ ••••••- ••••- •••••"' "l'::,l:::::-- "- ••~~ "'!'- •- mn- • nnnonwon ,_...,.... .. ~.. ""'" "'"':).-:::;',=;:.=.=z.=-..:.:"~,'=::;,.-::=:-::.":-'" ,.:_,_ '""'"'_ ,_ w•""'l 

Assessment and Measurement Endpoints 

1. Sustainability of an invertebrate and plant community which reflects the 
available habitat at the FFTA and can serve as a forage base for higher 
trophic level receptors. 

Results 

(a) Laboratory tmddty tesbng of e;H1rw .... onns Hod p!ants using site soils and l(a) Earthworm surv~vaL and plant germination and growth 
ear1hwonn and piant species 

\b) Comparison ot bulk FFTA surfaq.: S() !-1 COPC concentrations to soft 

quali{y screen~ng benchmarks for plants and invertebrates 

(c) Evafuation of ea~.·thworm Hssue burden data re!ahve- to lileratufe.-derived 
Critical Body Residues (CBRs) 

endpoints were not sigwhcanUy d~ffert~nt from r.ontm! so~t s 

except that lettuce root length was stgnificanUy elevated at one 

site. Not li l<ely COPC related. or of any ecclogir.;,l 
concemfretevance 

{b) Concentrations of a few morganics exr-..eeded screening 
benchmarks 

(c} No C8Rs could be obtained from literature for the only 
relevant COPC at FFTA (2.3.7.8-TCDO) 

Evidence of Potential 
Ecological Risk? 

No 

Yes 

NIA 

Relative Weight 

High 

L<lW 

Low 

Magnitude of Effect or 
Non-Effect 

Htgh 

Low 

NIA 

'2:s~stairiability ofterrest.rial sm~il;;;;mmaian<ravian populations that reflect!-·---~------ ···· -------- -------------!------------................ ___ +-------·'"-··-·+---.. ··· ...... -----------------11 
the available habitat at th~ FFTA and can serve as a forage base for higher 
trophic level receptors. 

(a) Food chain nna!ys1s usinn con.:H~rvative a~;sumptions and amcentrat.lons 
or COf'C in surface soils fmm the FFTA 

(b) EvaluHiion of small n1arnrna1 t~ ssue burden data relative to literat.ure
derivfld CBRs. 

(a} HOs were less than 1 for all species and COPC eva!uatt~d 

(b) CBRs were only available for one COPC: cadmium .. vv~·role· 

body tissue EPCs were far below this value, but lim CBR wa$ 
based on kidney conce-ntrations, no! whole body residues . 

(c) Qualitative field assessm ent o( the srna!t mammal an<J avian comrmmities I (c) Small mammals were readily trapped duting lhe field 
a! !he FFT A program 

No Medium t,1~;~diu rn 

No Low M.fJdiurn 

No Law Medium 

ll__ .. . . ................ _. _ _______ , _______ ,_, ________ _______ ,_, ___ _________ __ _ __________ _j__ _ __________ _________________ ________ .. _-L......_ _____ _ , _ ____ ., ___ .l_ __________ , ___ ... ..L .... ........ ............ .. _ ... _ .... ,_ .. ____ ... _ __ _ _, 

T ?-32.x ls. i"<l2 
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TABLE 7-32 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

FFTA 
REMEDIAL INVESTIGATION 

NAS SOUTH WEYMOUTH, MA 

•= mrm ... •• X = > - --r - ··===="\! 

Assessment and Measurement Endpoints Results 
Evidence of Potential 

Ecological Risk? 
Relative Weight 

Magnitude of Effect or 
Non-Effect 

3. Sus tainabiiity-oia'heatthy and we'ii~-baian.ced b~~rt;i);;j'(;···----··-· -·-·•--·-·------~·-~-·-·-~-------·¥~-·-•-•• .&...,••---••••----· .. -•-• ... •w-•~.,,~•w-•"••w•-•••••••.,••---·•-•••-i--••••-•--•--·-·------

community that reflects the available habitat at the FFTA . 

(a) Evaluation of SEM and AVS data 

(b) Companson ol bu l ~ sed1men1 data to lflcr<>ture-derived low effect and 
severe effect Sedlll100l quality gwdelmes 

(;,) SEM slightly exceeded AVS at ail three stations. md~eating 

potenttal rnela l bioavailabillty. However, duplicate vanabihty 

tugh fll one station aod molar concentrations of SEM were low. 

(b) Con<oentratons of several mganics exceeded low effect 

se<ltment screening bencl101arks, particularly tPAH However. 

no EPCs exceeded severe effect benchmarks 

(c) CQil'Partson of total recoverable and diSSolved metals concentra~ons Ill I (c) Concentrations of three metals and two organic compounds 
surface water to acute and chronic water quality cntena and guidelines 

(d) Bulk sediment screenmg level Invertebrate toxicity testing. 

4. Sus tainability of a healthy and well·balanced am phi bian community that 

reflec ts the available habitat at the FFTA. 

(a) Comparison of bLtlk sediment data toliterature-<lerived low eftecl and 

severe effect sedimont Qt.'a"ty gui<1elirws 

(b) Bulk sediment scre~lnmg level amphibian toxicity testing. 

exceeded chronic screening benchmarks, and all three metals 
(except d1ssolved lead) exceeded acute benchrnal1<s. 

Exceedance particularly laf11e for aluminum (total and 
dissOive<t) 

(d) Mt<lge survival. and amphipod survival and growth 

endpoints were not sigoficantly different from control soils 

(a) Concentrations of seYerat organics exceeded low effect 

sr~ditnt1nt scr~~en1ng benchmarks, par1icularly lPAH ~-ioweve{, 

no Ef'Cs exceeded severe effect benchmark s. 

(b) No suMva! or growth impacts were observed in the 

latmrato1y toxicity tes1ing program. 

'((-tS 

Yes 

Yes 

No 

Yes 

No 

~---"~·--- ~.L...... w - · -· · J ;r==::Q:rt" J rr~ 

Notes: 

Refer to Appendix GEN·A for a comprehensive hst of acmnyms used in th is table 

T 7-32 xis. 7-32 

1122/01. 2:.42 PM 

Medium Low 

l.GW LOW 

Medium Medium 

Htgh Htgh 

·-----+--------

l.OW Low 

Higt1 High 
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Former Sewage Treatment Plant 

Ecological Risk Assessment Evaluation 

 

The ERA that was conducted as part of the Phase II RI for STP was reviewed for the five-year review. An 

evaluation of the ERA was conducted to determine whether the results of the risk assessment would 

change based on current criteria and/or methodologies.  The following is a brief evaluation for each 

receptor group. All Phase II RI ERA tables referenced are included at the end of this evaluation. 

 

Risks to plants and invertebrates were evaluated in the ERA by comparing chemical concentrations in soil 

to plant and invertebrate benchmarks, conducting plant and earthworm toxicity tests, and evaluating 

earthworm tissue data.  Eco SSLs are currently used as soil screening levels, but they were developed 

after the ERA was completed.  Therefore, other values such as the ORNL plant and invertebrate 

benchmarks (Efroymson et al., 1997 a,b) and Dutch Intervention Values (Van der Berg et al., 1993) were 

used in the Risk Analysis section of the ERA.  Following current ERA guidance, the ORNL and Dutch 

numbers are typically only used in the risk characterization section of ERAs for chemicals that do not 

have Eco SSLs.  As presented in Table 7-29 of the ERA, a few chemicals were detected at 

concentrations that exceeded plant and/or invertebrate benchmarks.  However, as indicated on Table 7-

38, these measures were given low weighting scores for evaluating impacts to plants and invertebrates.  

Earthworm and plant toxicity tests were given greater weights because they were site-specific data.  

Based on these site-specific endpoints, the ERA concluded that little to no significant potential risks to 

terrestrial plants and invertebrates are likely due to exposure to COPCs in STP.  Therefore, even if 

additional chemicals were retained as COPCs because their concentrations exceed current Eco SSLs, 

the overall conclusion in the ERA, “no significant potential risks to terrestrial plants and invertebrates,” 

would remain the same based on the site-specific studies that were conducted as part of the ERA.  Based 

on the results of the toxicity tests, no PRGs were developed for plants, soil invertebrates, sediment 

invertebrates, and aquatic organisms.   

 

Risks to small mammals and birds were evaluated in the ERA by conducting standard food chain models, 

comparing PCB and dioxin concentrations in small mammal tissue samples collected at the site to critical 

body ratios (CBRs), and a qualitative field assessment of the small mammal and avian communities in the 

area.  The general approach for food chain modeling used in the ERA is consistent with the approach 

currently used in risk assessments.  Ecological PRGs were developed for 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 

dieldrin, arsenic, and methyl mercury in soil and/or sediment based on protection of mammals and birds 

from consuming sediment, soil, and food items (e.g., invertebrates and plants) from the site.  These PRGs 

were developed as part of the FS using food chain models (which include various exposure factors such 

as ingestion rates, body weights) and toxicity reference values (TRVs).  The exposure factors used to 

develop the PRGs have not changed significantly since the PRGs were developed, but some of the TRVs 



have changed.  For all chemicals (except methyl mercury), the lowest observed adverse effects levels 

(LOAELs) have increased from the ones that were used to develop the PRGs.  The TRV for methyl 

mercury for birds (which is the basis of the PRG) has not changed since the FS.  Using the more recent 

TRVs for the pesticides and arsenic would result in higher PRGs.  Therefore, the PRGs that were 

developed as part of the FS are still protective.  Methyl mercury is no longer a COC at the site based on 

the findings in the 2008 Pre-Design Investigation (PDI) Report.  Even if it was, the PRG would remain the 

same because the TRV has not changed. 

 

The ERA concluded that little significant potential risks to aquatic invertebrates, amphibians, and fish 

were likely due to exposure to COPCs in surface water and sediment potentially impacted by the STP.  

This conclusion was based on multiple measurement endpoints.  The endpoints that were given the 

greatest weight were the site-specific toxicity tests.  The general approach for conducting toxicity tests 

has not changed significantly since the ERA was conducted, so those results are still considered valid.  

Other measurement endpoints that were given lower weights were comparisons of chemical 

concentrations in surface water and sediment to screening levels, an evaluation of SEM/AVS data, and 

comparison of chemical concentrations in tissue samples to CBRs.  Similar to what was discussed above 

for plants and soil invertebrates, although several of the screening levels have changed since the ERA, 

the comparison of chemical concentration sin the site samples to the screening levels were given less 

weight that the toxicity tests, which found that the surface water and sediment was not toxic and that 

there were little significant potential risks to aquatic invertebrates, amphibians, and fish because of these 

tests and/or field assessments.  Also, the SEM/AVS ratio was greater than 1.0 at some locations in the 

ERA which was used to determine whether certain metals were potentially bioavailable.  In 2005, USEPA 

published the Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) for 

the Protection of Benthic Organisms: Metal Mixtures (Cadmium, Copper, Lead, Nickel, Silver, and Zinc).  

This document described an alternative approach to evaluating AVS and SEM data.  Re-evaluating the 

SEM/AVS data would not change the conclusions of the ERA because although this endpoint provided 

evidence of potential ecological risk in the ERA, other endpoints which were given greater weight 

indicated that risks were acceptable.  Finally, there has been little change in the available CBR data since 

the ERA was completed, so re-evaluating the CBR data would not change the conclusions of the ERA.  In 

summary, although some of the surface water and sediment screening levels have changed or been 

updated, and the methodology for evaluating AVS/SEM data has changed, a re-evaluation of the existing 

sediment and surface water data likely would not result in significant changes in the overall conclusion of 

the ERA for reasons discussed above.     

 



4/16/02,4:39 PM 
screen.xls,SS screen 

TABLE7·29 
COMPARISON OF COMPOUNDS OF POTENTIAL CONCERN (COPCs) 

TO SCREENING BENCHMARKS: SURFACE SOIL 
STP 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

EPC SCREENING BENCHMARK 

COPC 

Arithmetic 
Maximum Plant Invertebrate 

Mean 

NORGANICS (MG/KG) 
ALUMINUM 9,586 11 ,220 .. 
ARSENIC 3.7 4.3 16 60 
BERYLLIUM 0.31 0.37 10 .. 

~~~~!~~~ Is&& ~ ·= CHROMIUM 10 11 .. 9-f.iE£ 7fW 
COBALT 4 4 20 

COPPER 11 13 100 50 

IRON 12,524 14,210 -- .. 
LEAD 42 46 50 500 
MANGANESE 174 200 500 .. 
MERCURY 0.16 0.23 0.30 
SILVER 0.51 0.93 2 --
SODIUM 53 63 -- --
"THALLIUM 0.38 0.66 1.0 --
71NC 46 50 50 200 
ORGANICS (UGIKG) 
Pesticides/PCBs 
4,4'-0DO 31 180 - 12,000 
4,4'-DDE 21 86 ·- 12,000 
4,4'·DDT 481 3,900 -· 12,000 
ALPHA-CHLORDANE 13 92 -- --
AROCLOR-1260 32 43 40,000 2,510 
DIELDRIN 1,017 13000 -- .. 
ENDOSULFAN II 2.58 3.12 200,000 --
ENOOSULFAN SULFATE 5.52 9.18 200,000 .. 
EN ORIN 6 12 .. .. 
ENORIN ALDEHYDE 5 9 - .. 
GAMMA-CHLORDANE 23 120 .. -
HEPTACHLOR 1.91 I 2.94 .. .. 
HEPTACHLOR EPOXIDE 1.44 1.89 .. .. 
METHOXYCHLOR 12 14 - --
TOTAL PCB 32 43 40,000 .. 
semlvoiatlles 
BENZOIC ACID 292 360 .. .. 
BIS(2-ETHYLHEXYL)PHTHALA TE 147 212 200,000 200,000 

CARBAZOLE 509 1,292 -· .. 
DIBENZOFURAN 101 148 - 25,000 
DI·N-BUTYLPHTHALA TE 84 102 200,000 200,000 
N·NITAOSO-DI-N-PROPYLAMINE 19 61 .. .. 
frOTAL PAH 18,296 111 ,890 .. ~~~'i;g~;oocf&ki\~ 
~olatlles 
~-BUTANONE {MEK) 11 15 .. .. 
2·HEXANONE 2.00 2.00 -- -· 
4-METHYL·2·PENTANONE 1.00 1.00 -· -· 
ACETONE 154 490 -- ·-
CARBON TETRACHLORIDE 2.88 3.00 -- .. 
METHYLENE CHLORIDE 6.92 8.01 -· .. 
TETRACHLOROETHENE 2.75 3.00 200,000 -· 
TOLUENE 1.50 2.00 200,000 -

Notes: 
Refer to Appendix GEN-A tor a comprehensive list of acronyms used in this table. 
Boldface type indicales that the screening benchmark is exceeded by the maximum EPC. 
Shading indicates that the screening benchmark is exceeded by the average EPC. 
NC • Not calculated 
EPC - Exposure Point Concentration 
Maximum EPC • minimum value of maximum concentration and 95th UCL 
95th UCL = 95o/o upper confidence lim~ on the artlhrnelic mean 
•• • Screening benchmark not available. 
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--
40 
--

230 
240 
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290 
--
10 
-
--
--
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4,000 
4,000 
4,000 
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4,000 

.. 

.. 
60 
60 
.. 
.. 
--.. 

70,000 

.. 
60,000 

-
40,000 
60,000 

.. 

.. 

--
-
.. 

--
--
-

60,000 
130,000 



TABLE 7·38 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

STP 

Assessment and Measurement Endpoints 

1. Sustainabllity of a terrestrial Invertebrate and plant 
FOmmunlty which reflects the available habitat at the STP and 
can serve as a forage base for higher trophic level receptors. 

(a) laboratory toxicity testing of earthworms and plants using 
site soils and earthworm and plant species. 

(b) Comparison of bulk STP surface soil COPC concentrations 
to soil quality screening benchmarks for plants and 
invertebrates. 

(c) Evaluation of earthworm tissue burden data relative to 
literature-derived Critical Body Residues (CBRs). 

2. Sustalnabllity of terrestrial small mammal and avian 
populations that reflect the available habitat at the STP and can 
serve as a forage base for higher trophic level receptors. 

(a) Food chain analysis using conservative assumptions and 
concentrations of COPC in surface soils from the STP. 

(b) Evaluation of small mammal tissue burden data relative to 
literature-derived CBRs. 

(c) Qualitative field assessment of the small mammal and avian 
communities at the STP. 

WOE.xls, Eval of Assess Measure Endpoint 
4/16/02, 4:29PM 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Results 

Earthworm survival and growth endpoints, and lettuce 
seed germination and shoot length endpoints were not 
signficantly different from control or NAS South Weymouth 
background soils. Lettuce seed root elongation was 
significantly depressed relative to laboratory controls, but 
was no different than site-specific background soils. 

Few COPC concentrations exceeded screening 
benchmarks, when available. 

Organochlorine tissue residues in STP earthworms were at 
the low end or below available literature-derived CBRs for 
those constituents. 

HOs suggested potential risk may exist from smal mammal 
exposure to several organochlorine pesticides. 

Tissue residues in small mammals at the STP were at or 
near detection limits and/or consistent with background. 
Therefore, no CBR analysis was conducted. 

Small mammals were readily trapped during the field 
program 

Evidence of Potential 
Ecological Risk? 

No 

Yes 

No 

Yes 

No 

No 

Magnitude of 
Relative Weight Effect or Non-

Effect 

High High 

Low Low 

Low Medium 

Medium Low 

' 

Low Low 

Low Medium 

Page 1 ot 3 



TABLE 7-38 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

STP 

Assessment and Measurement Endpoints 

3. Sustainability of a healthy and well-balanced wetland 
invertebrate community that reflects the a.vailable habitat at the 
STP. 

(a) Evaluation of SEM and AVS data. 

(b) Comparison of bulk sediment data to literature-derived low 
effect and severe effect sediment quality guidelines. 

(c) Comparison of total recoverable and dissolved metals 
concentrations in surface water to acute and chronic water 
quality criteria and guidelines. 

(d) Bulk sediment screening level invertebrate toxicity testing. 

(e) Surface water invertebrate and fish toxicity tests. 

4. Sustainability of a wetland plant community which reflects 
the available habitat at the STP and can serve as a forage base 
for h igher trophic level receptors. 

(a) Comparison of bulk STP sediment/hydric COPC 
concentrations to soil quality screening benchmarks for 
terrestrial plants. 

WOE. xis, Eva! of Assess Measure Endpoint 
4/ 16/02, 4:29PM 

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Results 

SEM exceeded AVS at all five stations, indicating potential 
metal bioavailability. However, considerable uncertainty is 
associated with application of this analysis at STP. 

Maximum and average EPCs exceeded several low effect 
screening benchmarks, and several COPCs also exceeded 
severe effect screening benchmarks. 

Concentrations of several constituents, including 
manganese and several organochlorine pesticides, 
exceeded screening benchmark values. However, there is 
some uncertainty associated with the use of aquatic life 
AWQC in the STP wetlands. 

Amphipod survival and growth endpoints were not 
signficantly different from control sediments. Midge 
survival was only reduced at two sampling locations (FSD-
07 & FSD-08), with growth effects also being recorded at 
FSD-o6. These results do not appear to be COPC-related. 

No consistent impacts observed for survival and 
reproduction relative to controls or site-specific background 
reference samples 

Few COPC concentrations exceeded screening 
benchmarks, when available. 

Evidence of Potential 
Ecological Risk? 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Magnitude of 
Relative Weight Effect or Non-

Effect 

Low Low 

Low Medium 

Medium Low 

High Low 

High Medium 

Low Low 
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TABLE 7-38 
EVALUATION OF ASSESSMENT AND MEASUREMENT ENDPOINTS 

STP 

Assessment and Measurement Endpoints 

5. Sustalnablllty of a healthy and well-balanced amphibian 
community that reflects the available habitat at the STP. 

(a) Comparison of bulk sediment data to literature-derived low 
effect and severe effect sediment quality guidelines. 

(b) Qualitative field assessment of amphibian populations at 
STP. 

(c) Tissue analysis of amphibians for COPCs 

- -·· 

Notes. 
AVS =Acid volatile sulfide 
CBR = Critical body residue 

------- . - --

COPC = Compound ot potential concern 
SEM " Simultaneously extracted metals 

-

REMEDIAL INVESTIGATION 
NAS SOUTH WEYMOUTH, MA 

Results 

Maximum and average EPCs exceeded several low effect 
screening benchmarks, and several COPCs also exceeded 
severe effect screening benchmarks. 

Populations were reduced, but likely caused by drought 
conditions in spring of 1999. 

Tissue residues in amphibians at the STP were at or near 
detection limits and/or consistent with background. 
Therefore, no CBR analysis was conducted. 

Refer to Appendix GEN-A for a comprehensive list of acronyms used in this table . 

WOE. xis, Eval of Assess Measure Endpoint 
4116/02, 4:29 PM 

Evidence of Potential 
Ecological Risk? 

Yes 

No 

No 

Magnitude of 
Relative Weight Effect or Non-

Effect 

Low Medium 

Low Medium 

Low Low 

- · -----
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APPENDIX H 
 

FFA SCHEDULES 



Installation Restoration Site Milestones and Target Dates

Site Site Name
Draft  
PRAP

Regulator 
Comments 
Due/Rec'd

RTCs/ Draft 
Final PRAP

Agencies 
Concur on Draft 

Final PRAP

Prepare/ 
Print Final 

PRAP

Public 
Notice 

Published/ 
Public 

Comment 
Starts

Proposed 
Public 

Hearing 
Date

Public 
Comment 

Period Ends
Draft ROD

Regulator 
Comments 

Rec'd

RTCs/Draft 
Final ROD

EPA  
Concurs

Navy Issues 
Signed Final 

ROD to 
EPA

EPA Signs 
ROD

9 Building 81 7/25/2013 8/26/2013 9/11/2013 10/2/2013 10/15/2014 10/15/2014 10/22/2014 11/14/2013 1/9/2014 4/11/2014 5/23/2014 6/7/2014 6/22/2014 7/7/2014

Note (2) Note (1) Note (2)

REVIEW CYCLES ARE BASED ON FFA INTERVALS WITH SOME REDUCTIONS BASED ON EXPERIENCE WITH PRAPS AND RODS

Green-shaded areas indicate milestones that have been achieved.  Dates in bold indicate the next deliverables.

Note (1) The draft ROD will not include Part 3, the Responsiveness Summary.  Part 3 will be included in the draft final ROD, assuming no change to the standard 30-day public comment period. 

Note (2) Assumes one set of comments and responses and that RTCs are issued concurrent with the revised document.



Areas of Concern Milestones and Target Dates 

AOC Site Name

Final 
Project 

Report & 
HHRA

Final EE/CA 
or TCRA+ 

Action 
Memo

Removal 
Action 

Completed

Draft  NFA 
PRAP

Regulator 
Comments 

Due

RTCs/Draft 
Final PRAP

Agencies 
Concur on 
Draft Final 

PRAP

Prepare and 
Print Final 

PRAP

Public 
Notice Sent 
Out, Public 
Comment 

Starts

Proposed 
Public 

Hearing 
Date

Public 
Comment 

Period Ends
Draft ROD

Regulator 
Comments 

Due

RTCs/Draft 
Final ROD

EPA  
Concurs

Navy Issues 
Signed Final 

ROD to 
EPA

EPA 
Signature of 

ROD

IOA
Industrial 

Operations 
Area

04/18/13 08/22/14 01/18/15 02/07/15 03/19/15 04/09/15 04/30/15 05/07/15 05/07/15 05/14/15 06/06/15 06/06/15 07/06/15 07/27/15 08/20/15 08/30/15 09/06/15

Note (1) Note (2) Note (2) Note (2)

AOC Site Name
Remedial 
Alternative 
Analysis

Feasibility 
Study (or 
EE/CA)

Proposed 
Remedial 

Action Plan 
(or Fact 
Sheet)

Record of 
Decision      
(or Action 

Memorandum)

Remedial 
Action Work 

Plan

Remedial 
Design

Remedial 
Action

Completion 
Report

LTM Plan

Hangar 1 Hangar 1 10/30/13 TBD TBD TBD TBD TBD TBD TBD TBD

Note (3)

Note (1) IOA is comprised of four sites, AOC 14, AOC 83, RIA 33 and RIA 82, and the surrounding areas. Schedule assumes IOA is defined as a single site in the PRAP and ROD.

Note (2) Assumed time frames; funding for removal action TBD.

Note (3) The Remedial Alternative Analysis is an internal Navy document. Submittal date cited is to Navy Technical & Program reviewers.

Shaded areas in green indicate milestones that have been achieved.



RIA Milestones and Target Dates --
Site Management Plan Rev. 13.0

RIA    Site Name

Draft Data 
Gap 

Investigation 
Work Plan

Regulator 
comments 

due

RTCs/Final 
Work Plan

Implement 
Field 

Program

Prepare 
Draft Final 

DD

Regulator 
comments 

due

RTCs/pre-
final DD

Regulators 
Concur

RTCs/Final 
DD

Final 
Concurrence

111 Old Hangar 2 TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

Note (1) Note (2)
Green-shaded areas indicate milestones that have been achieved.

Note (1) Navy scoping a contractor to prepare a work plan for further investigations.  Assume BCT meeting required to discuss scope.  Completion of UFP SAP on hold
until investigations completed.  

Note (2) Assumes field program provides sufficient information to complete draft final Decision Document.  Possible transfer to MCP.  If designated an AOC, a 
streamlined human health risk assessment or removal action followed by PRAP and ROD would add a minimum of 9 months.



Year1 LTM and O&M  
Round 1

Round 1 Data 
Report

LTM and O&M  
Round 2

Draft Annual 

Report 2
Regulator 

Comments Due
Final Annual 

Report 2

6 4/30/12 7/20/12 9/30/12 3/25/13 4/25/13 12/1/13

7 5/15/13 7/15/13 9/30/20133 3/1/14 3/31/14 4/16/14

8 5/15/14 7/18/14 9/30/20143 1/25/15 2/24/15 3/12/15

3 GW, SW, or SD sampling will not be performed during the Fall LTM events per 2013 LTM updates.

  RDA Long-Term Monitoring Milestones and Target Dates 

2 Annual reports cover LTM and O&M activities and include the annual Land Use Control Compliance Inspection checklist. 

Green-shaded areas indicate milestones that have been achieved.  LTM  commenced in 2007.

1 Semi-annual monitoring began in Year 3 (2009), following 2 years of quarterly events.  



Year
Semi-Annual 

Round 1
 LTM Data 

Report
Semi-Annual 

Round 2
  LTM Data 

Report Annual Report 

2 May 2012 July 2012 September 2012 February 2013 March 2013

3 May 2013 July 2013 October 2013 February 2014 March 2014

4 May 2014 July 2014 October 2014 December 2014 February 2015

Year 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Annual Report 

2 May 2012 September 2012 March 2013

3 May 2013 October 2013 March 2014

4 May 2014 October 2014 February 2015

O & M Activities:

Quarterly for first year, then semi-annually: Annually:

(1) inspection of landfill cap (1) settlement survey of gas vent pads

(2) inspection of stormwater drainage system

(3) gas monitoring vents and probes inspection

(4) inspection of access road, fence, gate, and signage

(6) vegetation inspection

The Data Reports and Annual Reports cover both O&M and LTM activities.  
Green-shaded areas indicate milestones that have been achieved.  LTM commenced November 2010.

Small Landfill Long-Term Monitoring Milestones and Target Dates 

Semi-Annual Groundwater/Landfill Gas Monitoring

(5) groundwater monitoring system inspection

O&M Inspections



Year
1st Quarter 
Monitoring

1st Quarter 
Data Report

2nd Quarter 
Monitoring

2nd Quarter 
Data Report

3rd Quarter 
Monitoring

3rd Quarter 
Data Report

4th Quarter 
Monitoring

4th Quarter 
Data Report

Draft Annual 
Report

Regulator 
Comments 

Due

Final Annual 
Report

1 12/30/11 3/27/12
LTM: 3/20/2012 

O&M: 5/1/12
5/21/12 7/9/12 3/30/13 9/30/12 * 4/18/13 5/18/13 6/3/13

2 12/30/12 4/27/13 3/30/13 5/30/13 6/30/13 8/30/13 9/30/13 11/30/13 4/18/14 5/18/14 6/3/14

3 3/30/14 5/30/14 9/30/14 11/30/14 3/18/15 4/17/15 5/13/15

LTM Activities:

Quarterly for first 2 years, then semi-annually (spring and fall): groundwater, surface water, and sediment 

Quarterly: landfill gas

O & M Activities:

Quarterly for first 2 years, then semi-annually (spring and fall): Annually:

(1) inspection of landfill cap (1) settlement survey of gas vent pads and level spreaders.

(2) inspection of stormwater drainage system

(3) gas monitoring vents and probes inspection

(4) inspection of access road, fence, gate, and signage (1) post-closure wetland monitoring - spring & late summer

(6) vegetation inspection

Data Reports and Annual Reports cover both O&M and LTM activities with the exception of Year 1, Q2.  

(5) groundwater & surface water monitoring system inspection

Semiannually for 3 years:

 West Gate Landfill Long-Term Monitoring Milestones and Target Dates 

Quarterly Monitoring - Year 1:  Long-Term Monitoring and O&M Activities

Quarterly Monitoring - Year 2:  Long Term Monitoring and O&M Activities

Semi-Annual Monitoring - Year 3:  Long Term Monitoring and O&M Activities

Green-shaded areas indicate milestones that have been achieved.  LTM commenced December 2011.

*A separate data report was not prepared. The first Annual Report includes the December 2011, March 2012, July 2012, and September 2012 events.



Installation Restoration Site Milestones and Target Dates -- Post ROD

Site Site Name
Final SAP 

PFC in 
Groundwater

PFC Field 
Investigation

PFC in 
Groundwater 

Project 
Report

Final SAP 
Addendum 

PFC 

Additional 
PFC Field 

Investigation

Final Decision 
Document

Final ESD
Draft LTM 
Work Plan

Regulatory 
Comments

Final LTM 
Work Plan

First LTM 
Event

LTM Data 
Report

Regulatory 
Comments

4

Fire 
Fighting 
Training 

Area

Apr-10 Apr-10 Sep-10 Apr-11 Apr-11 Sep-12 Aug-13 Oct-13 Nov-13 Feb-14 Apr-14 Jul-14 Aug-14

Site Site Name PDI QAPP PDI PDI Report
Remedial 

Action Work 
Plan

Remedial 
Action

Remedial 
Action 

Completion 

Report1

PDI QAPP 
Addendum 1

Supplemental 
PDI

Draft Work 
Plan for Soil 
Delineation 

Investigation

Regulatory 
Comments

Final Work 
Plan for Soil 
Delineation 

Investigation

Field 
Investigation 

for Soil 
Delineation 

Investigation

Soil 
Delineation 
Data Report

Additional 
Remedial 

Action Work 
Plan

7
Sewage 

Treatment 
Plant

Feb-08 Feb-08 Aug-08 Jul-09 Nov-09 Nov-10 Apr-11 May-11 Mar-13 May-13 Jun-13 Jul-13 Feb-14 Jun-14

Note (1)

Site Site Name

Draft Work 
Plan for Phase 
I of Remedial 

Action

Regulatory 
Comments

Final Work 
Plan for 

Phase I of 
Remedial 

Action

Phase I of 
Remedial 

Action

Phase I of 
Remedial 

Action Report

10 Building 82 Nov-13 Dec-13 Feb-14 TBD TBD

Site Site Name
Pilot & Bench 
Study Work 

Plan

Pilot & Bench 
Study

Pilot & Bench 
Study Report

Draft RD/RA 
Work Plan

Regulator 
Comments 
Due/Rec'd

RTCs/ Draft 
RD/RA Work 

Plan

Agencies 
Concur on 

Draft RD/RA 
Work Plan

Navy Issues 
Signed Final 
RD/RA Work 

Plan

EPA Signs 
RD/RA Work 

Plan

11
Solvent 
Release 

Area
TBD TBD TBD TBD TBD TBD TBD TBD TBD

Note (2)

Note (2) Assumes one set of comments and responses and that RTCs are issued concurrent with the revised document.

Green-shaded areas indicate milestones that have been achieved.  Dates in bold indicate the next deliverables.

Note (1) Remedial Action not completed, pending further subsurface soil delineation.
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Table 3
Summary of Surface Water Analytical Results
South Weymouth

PERFLUOROOCTANESULFONI
C ACID (PFOS)

PERFLUOROOCTANOI
C ACID (PFOA)

730 1825
Location ID Sample ID Sample Date
FFTA-SW/SED-05 (Dup) AFFF-SW-DUP1-040414 4/4/2014 0.83 0.23 
FFTA-SW/SED-05 AFFF-FFTA-SW-5-040414 4/4/2014 0.94 J 0.25 
FFTA-SW/SED-06 AFFF-FFTA-SW-6-040414 4/4/2014 0.74 0.30 
FFTA-SW/SED-07 AFFF-FFTA-SW-7-040414 4/4/2014 0.37 0.14 

Notes:
1)  All units are in microgram per liter (ug/l)
2)  J = estimated value

Chemical
Surface Water Screening Levels

DRAFT0.83 0
0.94 J0.94 J
0.74 0.74 
0.37 7

AFT
AFAFAFTFTFTFT730730 182

FTFTANESULFONIANESULFONI
(PFOS)(PFO

PERFLUOROPER
C ACID (PFC A

FTTFTFTFTFTFAF



Table 4
Summary of Sediment Analytical Results
South Weymouth

PERFLUOROOCTANESULFONIC 
ACID (PFOS)

PERFLUOROOCTANOI
C ACID (PFOA)

277000 691000
Location ID Sample ID Sample Date
FFTA-SW/SED-05 AFFF-FFTA-SED-5-040414 4/4/2014 36 J 82 J
FFTA-SW/SED-05 (Dup) AFFF-SED-DUP1-040414 4/4/2014 43 51 J
FFTA-SW/SED-06 AFFF-FFTA-SED-6-040414 4/4/2014 26 75 J
FFTA-SW/SED-07 AFFF-FFTA-SED-7-040414 4/4/2014 7.9 70

Notes:
1)  All units are in microgram per kilogram
2)  J = estimated value

Sediment Screening Levels
Chemical

DRAFT36 J36
43
26
7.9 

AFT
AFAFAAAAAFFT277000 TPE

FTOROOCTANESULFONIC OROOCTANESULF
ACID (PFOS)A TTTFTFTFT

AF



Table 5
Summary of Groundwater Analytical Results: FFTA
NAS South Weymouth

Chemical
PERFLUOROOCTANESULFONIC 

ACID (PFOS)
PERFLUOROOCTANOI

C ACID (PFOA)
EPA PHAs 0.2 0.4

Location ID Sample ID Aquifer Sample Date
FFTA-MW-46D2 AFFF-FFTA-MW-46D2-040314 Bedrock 4/3/2014 3.2 J 1.9 J
FFTA-MW-51D2 AFFF-FFTA-MW-51D2-040414 Bedrock 4/4/2014 < 0.019 U 0.054
FFTA-MW-52D2 AFFF-FFTA-MW-52D2-040314 Bedrock 4/3/2014 0.021 J 0.018
FFTA-MW-53D2 AFFF-FFTA-MW-53D2-040314 Bedrock 4/3/2014 0.085 0.23
MW-2D AFFF-MW-2D-040314 Bedrock 4/3/2014 < 0.018 UJ < 0.0072 U
BW-MW-31 AFFF-BW-MW-31-040414 Shallow 4/4/2014 < 0.018 U < 0.0073 U
FFTA-MW-11 AFFF-FFTA-MW-11-040214 Shallow 4/2/2014 0.67 0.095
FFTA-MW-12 AFFF-FFTA-MW-12-040214 Shallow 4/2/2014 0.32 0.062
FFTA-MW-13 AFFF-FFTA-MW-13-040314 Shallow 4/3/2014 14 18
FFTA-MW-14 AFFF-FFTA-MW-14-040314 Shallow 4/3/2014 0.31 0.18
FFTA-MW-46 AFFF-FFTA-MW-46-040314 Shallow 4/3/2014 2.9 2.2
FFTA-MW-46D2 (Dup) AFFF-DUP3-040314 Shallow 4/3/2014 3.1 1.9
FFTA-MW-60 AFFF-FFTA-MW-60-040214 Shallow 4/2/2014 0.025 J < 0.0073 U
FFTA-MW-61 AFFF-FFTA-MW-61-040214 Shallow 4/2/2014 0.010 J 0.0061 J
MW01-063 AFFF-MW01-063-040314 Shallow 4/3/2014 < 0.020 U 0.0097 J
MW01-073 AFFF-MW01-073-040314 Shallow 4/3/2014 0.015 J 0.0089 J
MW01-093 AFFF-MW01-093-040214 Shallow 4/2/2014 0.049 0.011 J
MW-1 AFFF-MW-1-040314 Shallow 4/3/2014 0.11 0.0092 J
MW-2 AFFF-MW-2-040314 Shallow 4/3/2014 < 0.017 U < 0.0068 U
PZ-11D AFFF-PZ-11D-040414 Shallow 4/4/2014 < 0.018 U < 0.0071 U
TLF-MW-55D AFFF-TLF-MW-55D-040314 Shallow 4/3/2014 < 0.017 U < 0.0069 U
TLF-MW-55D (Dup) AFFF-DUP4-040314 Shallow 4/3/2014 0.0087 J < 0.0068 U

Notes:
1)  All units are in microgram per liter (ug/l)
2)  < = Non-detect at laboratory detection limit
3)  J = estimated value
4)  Exceedances to EPA Provisional Health Advisory (PHA) are highlighted and boldedDR
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Table 6
Summary of Groundwater Analytical Results: Hangar 1
NAS South Weymouth

Chemical
PERFLUOROOCTANESULFONIC 

ACID (PFOS)
PERFLUOROOCTANOI

C ACID (PFOA)
EPA PHAs 0.2 0.4

Location ID Sample ID Aquifer Sample Date
H1-MW-2D AFFF-H1-MW-2D-040214 Bedrock 4/2/2014 0.033 0.013 J
H1-MW-1 AFFF-H1-MW-1-040214 Shallow 4/2/2014 0.059 0.045
H1-MW-2 AFFF-H1-MW-2-040214 Shallow 4/2/2014 0.011 J 0.012 J
MW05-031 AFFF-MW05-031-040214 Shallow 4/2/2014 0.13 0.016 J
MW05-033 AFFF-MW05-033-040214 Shallow 4/2/2014 0.089 0.020
MW05-034 AFFF-MW05-034-040114 Shallow 4/1/2014 0.24 0.028
MW05-301 AFFF-MW05-301-040214 Shallow 4/2/2014 0.086 0.033
MW05-302 AFFF-MW05-302-040114 Shallow 4/1/2014 0.74 2.8 J
MW05-303 AFFF-MW05-303-040114 Shallow 4/1/2014 0.038 0.45
MW05-303 (Dup) AFFF-DUP2-040114 Shallow 4/1/2014 0.088 0.45
MW05-304 AFFF-MW05-304-040114 Shallow 4/1/2014 0.16 1.6 J
MW05-306 AFFF-MW05-306-040214 Shallow 4/2/2014 0.46 0.33
MW05-307 AFFF-MW05-307-040214 Shallow 4/2/2014 0.56 0.29
MW05-308 AFFF-MW05-308-040214 Shallow 4/2/2014 4.6 0.40
MW05-308 (Dup) AFFF-DUP1-040214 Shallow 4/2/2014 4.7 0.36
MW09-006 AFFF-MW09-006-040114 Shallow 4/1/2014 1.6 0.23

Notes:
1)  All units are in microgram per liter (ug/l)
2)  < = Non-detect at laboratory detection limit
3)  J = estimated value
4)  Exceedances to EPA Provisional Health Advisory (PHA) are highlighted and bolded
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