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1 Declaration 

1.1 Site Name and Location 

This Record of Decision (ROD) was prepared for soil associated with Installation Restoration 
Program (IR Program) Site 4 Operable Unit 2 (OU-2) (Area 4B), Operable Unit 3 (OU-3) (Area 4C), 
and Operable Unit 4 (OU-4) (Area 4D) at Naval Air Station (NAS) Patuxent River in St. Mary‟s 
County, Maryland. Figure 1 presents the locations of the site and OUs. NAS Patuxent River was 
placed on the National Priorities List (NPL) on June 30, 1994 (USEPA ID: MD7170024536). 

1.2 Statement of Basis and Purpose 

This ROD presents the final “no action” determination for IR Program Site 4 OU-2 (Area 4B), and the 
“no further action” determination for Site 4 OU-3 (Area 4C) and OU-4 (Area 4D), at NAS Patuxent 
River in St. Mary‟s County, Maryland (Figure 1). This determination has been made in accordance 
with the Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), 
and, to the extent practicable, the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP). This decision is based on information contained in the Administrative Record file for the 
site. 

The U.S. Department of the Navy (Navy) is the lead agency and provides funding for site cleanups at 
NAS Patuxent River. The Navy and the U.S. Environmental Protection Agency (USEPA) Region III 
issue this ROD jointly. The Maryland Department of the Environment (MDE) concurs with the 
decision (Attachment A). 

On December 9, 2000, the Navy and the USEPA Region III signed a Federal Facility Agreement (FFA), 
which outlines the scope of efforts for remedial activities at NAS Patuxent River. Site 4 is one of the 
IR Program sites identified in the FFA for NAS Patuxent River. A list and description of all IR 

Program sites is presented in the updated NAS Patuxent River Site Management Plan1. During the 
past 13 years, a total of 15 RODs have been issued for IR Program sites at NAS Patuxent River in 
accordance with the priorities established in the Site Management Plan. This ROD documents the 
final decision for Site 4 – OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D) and does not include 
or affect any other sites or OUs at the NAS. 

1Bold text identifies detailed site information available in the Administrative Record and listed as References that specifically 
support this ROD. 
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1.3 Selected Remedy 
The Navy and the USEPA, in consultation with the MDE, propose fIno action" for soil associated with 
OU-2 (Area 4B), the former fire-fighting training area, and fIno further action" for soil associated with 
OU-3 (Area 4C), former disposal trenches, and OU-4 (Area 4D), surface disposal area (Figure 1). The 
selected remedy is based on evaluation of the information presented in the remedial investigation 
(RI) reports for these parcels of Site 4, including the human health risk assessment (HHRA) and 
ecological risk assessment (ERA), as well as results of the removal action conducted for OU-3 (Area 
4C) and OU-4 (Area 4D). There are no factors indicating unacceptable risks to human health or 
ecological receptors that would warrant response actions under current and unrestricted future use 
scenarios. 

This ROD documents the final decision for Site 4 OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 
(Area 4D), and does not include or affect any other sites or operable units at NAS Patuxent River. A 
ROD signed in October 2008 documents the decision of fIno remedial action" for groundwater 
associated with both Sites 4 and 5, referred to as OU-6. The final decisions for soil, sediment, and 
surface water associated with OU-1 (Area 4A) and OU-5 (Site 5) (both shown on Figure 1), will be 
documented in future RODs. 

1.4 Statutory Determinations 
The removal action conducted at OU-3 (Area 4C) and OU-4 (Area 4D) addressed the potential threat 
to human health and the environment from these operable units, thereby meeting the requirements of 
CERCLA Section 121 and the NCP and eliminating the need for further remedial action. The 
determination of 'no action' for OU-2 (Area 4B) and fIno further action" for OU-3 (Area 4C) and OU-4 
(Area 4D) is protective of human health and the environment. The selected remedy will not result in 
hazardous substances, pollutants or contaminants remaining at the site at concentrations exceeding 
levels that allow for unlimited use and unrestricted exposure. Consequently, five-year reviews will 
not be required. 

If contamination posing an unacceptable risk to human health or the environment is discovered after 
execution of this ROD, the Navy will undertake all necessary actions to ensure continued protection 
of human health and the environment. 

1.5 Authorizing Signatures 
The Navy and USEPA selected this remedy with the concurrence of the MDE. Concur and 
recommend for immediate implementation: 

Captain Andrew Macyko, United tates Navy Date 
Commanding Officer 
Naval Air Sta . n Patu 
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2 Decision Summary 

2.1 Site Name, Location, and Description 

NAS Patuxent River (USEPA ID: MD7170024536) is located at the confluence of the Patuxent River 
and the Chesapeake Bay in St. Mary‟s County, Maryland (Figure 1). NAS Patuxent River began 
operating in 1942, and since then it has been one of the primary centers for testing Navy aircraft and 
equipment. NAS Patuxent River contains buildings, runways, and associated infrastructure to 
support the military mission of the NAS, as well as office space for Navy and civilian personnel and 
housing for personnel posted to the NAS. 

Site 4 consists of four separate OUs for soil, corresponding to distinct geographical areas of Site 4 
where activities were conducted at various times during the site history. It is located near the 
southern boundary of the NAS, north of Gate 3 and southeast of Holton Pond (Pond 3) (Figure 1). Site 
4 was a waste and debris disposal area for NAS Patuxent River between 1943 and 1960 (Fred C. Hart 
and Associates, 1984). Throughout the site, waste and debris were placed either on the ground 
surface or in long, narrow trenches. As noted in the Initial Assessment Study, waste included 
miscellaneous station waste, construction debris, and sewage sludge; petroleum, oil, and lubricant 
products; paints, thinners, and solvents; and lesser amounts of pesticides and photographic 
laboratory wastes. Waste was reportedly placed in unlined trenches approximately 10 feet wide, 10 feet 
deep, and 300 feet long, then covered daily with soil. Evidence was identified during the RI indicating that 
at least some wastes placed in the disposal trenches were also burned. This ROD addresses soil at three of 
the four OUs for Site 4. OU-2 (Area 4B) is the location of a former fire-fighting training area, OU-3 (Area 
4C) encompasses the former disposal trenches, and OU-4 (Area 4D) is a former surface disposal area. 

The site is covered with mature pines to the north and east (OU-1 [Area 4A] and OU-4 [Area 4D]), 
and an open meadow over most of the former disposal area (OU-3 [Area 4C]). In the past, a horse 
stable and a small house stood adjacent to the former fire-fighting training area (OU-2 [Area 4B]). 
Those structures were demolished in 2006. A parcel encompassing approximately 6 acres of Site 4 
was provided to the Maryland Army National Guard in November 2005 (Figure 1). This land is 
located immediately south of and adjacent to the current Site 4, and is occupied by a training facility 
for the Maryland Army National Guard. 

2.2 Site History and Enforcement Activities 

Site 4 was identified as a potential IR Program site during the Initial Assessment Study conducted in 
1984, and the Confirmation Study in 1985. In 1989, a Resource Conservation and Recovery Act 

(RCRA) Facility Assessment estimated that 64,000 tons of refuse were disposed at Site 4. In response, 
an Interim Remedial Investigation was conducted in 1991 to collect groundwater samples. 

In 1996, a land parcel originally part of Sites 4 and 5 was transferred to the St. Mary‟s County 
Metropolitan Commission, at which time soil and groundwater sampling was conducted to 
determine whether the parcel contained chemicals and metals related to historical disposal activities 
at Sites 4 and 5. Semivolatile organic compounds (SVOCs) and polychlorinated biphenyls (PCBs) 
were not detected in soil samples; however, volatile organic compounds (VOCs) (toluene in one 
sample at a concentration exceeding the laboratory reporting limit) and metals (in all samples) were 
detected. However, it was not necessary to take any action to address the detected constituents. 
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2 DECISION SUMMARY 

A summary of investigation efforts is presented in Table 1. Figures 2 through 4 present the sampling 
locations associated with these efforts. 

FIGURE 1 

Site 4  Location Map 

TABLE 1 

Previous Investigation Summary 

Investigation
 
Activities
 

Initial RI Field 
Activities 1996-1997 

RI Field Activities 
2001-2004 

Non-Time-Critical 
Removal Action 
(NTCRA) 2003-2004 

Results Summary 

During the initial phase of RI field activities in 1996-1997, buried debris at Site 4 was 
observed discontinuously near the surface in the area of the trenches (OU-3 [Area 4C]) 
(Figure 1). Trenches extended to depths of approximately 7 to 10 feet below the ground 
surface. Debris included ash, metal pipes, wires, straps, containers, glass objects and shards, 
porcelain, and the remains of at least two heavily corroded 55-gallon drums. Miscellaneous 
surface debris was also located in areas west of Shaw Road (Figure 1). 

RI field activities were conducted in 2001-2004 throughout Site 4 to delineate the locations and 
types of wastes and debris both in disposal trenches and on the ground surface. The RI field 
work included tasks to delineate the boundaries of the disposal trenches (OU-3 [Area 4C]), and 
to collect and analyze samples of soil, groundwater, surface water, and sediment to identify 
chemicals and metals associated with historical disposal activities. Based on the findings of the 
RI field activities, a non-time-critical removal action (NTCRA) was initiated to expedite the 
removal of potential sources of contamination (i.e., the visible surface debris and subsurface 
waste materials in the known trench areas) to prevent exposure and to support the goal of 
unrestricted future land use at Site 4. The action is described in an Engineering 
Evaluation/Cost Analysis report, and was conducted concurrent with field investigation tasks 
at Site 4. The analytical results for samples of environmental media were evaluated as part of 
the RI report to assess potential risks to human health and the environment. 

The NTCRA conducted in 2003 and 2004 for OU-3 (Area 4C) and OU-4 (Area 4D) removed 
visible surface debris and buried waste from historical disposal trenches identified during the 
exploratory trench and test pit investigation conducted as part of the RI activities. The removal 
activities were documented in a removal action closeout report. Post-removal confirmation 
samples were collected beneath surface debris piles and from the sidewalls and bottoms of the 
excavated trenches and the sample data were evaluated as documented in the RI report to 
assess potential risks to human health and the environment. The removal action activities 
conducted for these operable units are summarized below. 
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2 DECISION SUMMARY 

TABLE 1 

Previous Investigation Summary 

Investigation 
Activities 

Non-Time-Critical 
Removal Action 
(NTCRA) 
(cont.) 2003-2004 

Post-Removal 
Geophysical 
Survey Activities 
2005-2006 

Results Summary 

Removal Action Summary for OU-3 (Area 4C) 

A 16-acre area within OU-3 (Area 4C) was cleared of vegetation to facilitate the removal of 
subsurface wastes from historical disposal trenches. A total of 41,799 cubic yards 
(approximately 80,000 tons) of soil and materials were removed from seven waste trenches at 
OU-3 (Area 4C) and disposed offsite as non-hazardous waste at solid waste landfills in 
Maryland and Virginia. The waste included approximately 460 tons of lead-contaminated 
materials found at four locations. The lead-contaminated waste was excavated, sampled for 
waste characterization, stabilized onsite with a phosphate amendment, and disposed offsite as 
non-hazardous waste after waste characterization was completed. 

Investigations conducted before the start of the NTCRA did not identify the presence or 
evidence of munitions and explosives of concern (MEC) at the site. However, based on 
remedial action findings for another waste disposal area of the NAS, hazard avoidance 
measures were used to identify potential MEC during intrusive activities. 

Various whole, inert-filled MEC and other inert material categorized as material potentially 
presenting an explosive hazard (MPPEH) were discovered during the removal activities for the 
known disposal trenches in OU-3 (Area 4C). A total of 606 items were identified as MPPEH 
during the removal action. Each item was inspected, certified, and verified to be free of 
explosives by trained ordnance technicians in accordance with Department of Defense 
regulations. A total of 5.6 tons of MEC scrap was transported to a scrap metal processing 
facility and smelted. 

Removal Action Summary for OU-4 (Area 4D) As part of the NTCRA conducted in 2003 and 
2004, surface debris was removed from OU-4 (Area 4D). During the NTCRA, at the location 
designated as EA-09 (Figure 1), field screening measurements obtained during a trench 
investigation indicated the presence of volatile compounds at concentrations that exceeded 
levels for safe working conditions. A 55-gallon drum with unidentified contents and 
approximately 25 tons of associated soil were excavated and disposed offsite at an appropriate 
waste disposal facility. Chemical analyses of the excavated soil indicated the soil was 
contaminated with some type of petroleum compound, but no compound-specific analytes were 
identified by the analyses. Based on the waste characterization results, the drum contents and 
soil removed during the excavation activities were classified as non-hazardous for disposal. 

As a result of finding MEC in the former disposal trenches for OU-3 (Area 4C) and as a 
precaution while conducting additional RI activities, further investigation was required for 
remaining areas of Site 4 to determine whether MEC or MPPEH were disposed in other areas. 
In 2005, surface geophysical surveys were performed for all of OU-2 (Area 4B), OU-3 
(Area 4C), and OU-4 (Area 4D) to identify potential anomalies in these areas that could be 
indicative of buried MEC. The geophysical survey was performed using instruments (an 
analog magnetometer and an electromagnetic magnetometer) to detect and mark metallic 
subsurface anomalies of significant size (i.e., areas of subsurface anomalies larger than 3 feet 
in diameter) that could represent a disposal pit or trench containing potential MEC or MPPEH. 
All identified anomalies were investigated using intrusive methods during the additional RI 
activities conducted in 2006. Soil samples were collected beneath items identified as containers 
(e.g., drums or metal containers), or if staining or elevated levels of organic vapors were 
detected. The analytical results were evaluated in the RI report to assess potential risks to 
human health and the environment. Results of the geophysical survey and subsequent 
investigation activities to identify the geophysical anomalies for these operable units are 
summarized below. 

OU-2 (Area 4B) Two subsurface anomalies were identified for OU-2 (Area 4B) and investigated 
using intrusive methods during additional activities conducted in 2006. No MEC items, 
containers, or drums were found, and no indications of soil contamination were observed. 
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2 DECISION SUMMARY 

TABLE 1 

Previous Investigation Summary 

Investigation
 
Activities Results Summary
 

Post-Removal OU-3 (Area 4C) Seven surface anomalies, 11 subsurface anomalies, and 2 suspected 

Geophysical pit/trench locations (i.e., areas of subsurface anomalies larger than 3 feet in diameter) were 

Survey Activities identified in 2005 for OU-3 (Area 4C). All identified anomalies were investigated using intrusive 

(cont.) 2005-2006 methods during the RI activities conducted in 2006. The surface anomalies, which consisted 
primarily of reinforced concrete and miscellaneous metal debris, were not identified as MEC. 
MEC were not found at any of the subsurface anomaly locations or suspected pit/trench 
locations identified for OU-3 (Area 4C). No containers were found and no indications of soil 
contamination were observed; consequently, no soil samples were collected from OU-3 
(Area 4C) during this phase of investigation. 

OU-4 (Area 4D) A total of 39 anomalies identified at OU-4 (Area 4D) were investigated to 
determine whether the anomalies were associated with MEC, MPPEH, or other wastes. The 24 
surface anomalies were identified as inert metal debris (steel pipe, culvert pipe, angle iron, steel 
cable), bricks, vehicle parts, and metal containers (empty 55-gallon drums and 5-gallon metal 
containers). The 10 subsurface anomalies and 5 suspected pit/trench locations were identified 
as inert metal debris (steel cable, sheet metal, and pipe), brick and ceramic debris, and one 
empty drum. Neither MEC nor MPPEH were found at any of the anomaly locations or suspected 
pit/trench locations during the post-removal investigation activities conducted for OU-4 
(Area 4D). Soil samples were collected beneath all items that were identified as containers 
(e.g., drums or metal containers) and at locations where staining or elevated organic vapor 
readings were observed. 

FIGURE 2 

OU 2 (Area 4B) Sampling Locations 
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2 DECISION SUMMARY 

FIGURE 3
 
OU 3 (Area 4C) Sampling Locations 

FIGURE 4
 
OU 4 (Area 4D) Sampling Locations 
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2 DECISION SUMMARY 

2.3 Community Participation
 
The Navy and the USEPA provide information regarding the cleanup of NAS Patuxent River to the 
public through the community relations program, which includes a Restoration Advisory Board 
(RAB), public meetings, the Administrative Record file for Site 4, an information repository, and 
announcements published in local newspapers. 

In accordance with Section 117(a) of CERCLA, the Navy provided a public comment period between 
July 31 and August 31, 2009, for the OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D) Proposed 
Remedial Action Plan (PRAP). A public meeting to present the PRAP was held on August 25, 2009, at 
the Frank Knox Employee Development Building, Building 2189, Room 100 at NAS Patuxent River. 

The final PRAP and previous investigation reports for OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 
(Area 4D) are available to the public in the Administrative Record. The Administrative Record is 
accessible to the public via: 

Naval Air Station Patuxent River Library 
22269 Cedar Point Road, Building 407 
Patuxent River, MD 20629 
Phone: (301) 342-1927 

St. Mary‟s County Public Library, Lexington Park Branch 
21677 FDR Boulevard 
Lexington Park, MD 20653 
Phone: (301) 863-8188 

2.4 Scope and Role of Response Action 

NAS Patuxent River was listed on the NPL on June 30, 1994. As a result, 46 sites were identified at the 
NAS for inclusion in the IR Program. Site 4 is one of the IR Program sites identified in the FFA for 
NAS Patuxent River. A list and description of all IR Program sites is presented in the 2008 update of 
the NAS Patuxent River Site Management Plan. During the past 13 years, a total of 15 RODs have 
previously been issued for IR Program sites at NAS Patuxent River in accordance with the priorities 
established in the Site Management Plan. The designation, media, and remedial action for each site 
are listed below. 

Sites 1/12 Groundwater and Soil (OU-1): soil cover, shoreline stabilization, land use restrictions, 
long-term monitoring and maintenance, vegetation cover, wetland mitigation, and erosion 
control structures (February 2000 ROD) 

Sites 1/12 Surface Water and Sediment (OU-2): removal of lead-contaminated soil and sediment 
(September 2005 ROD) 

Sites 4/5 Groundwater (OU-6): No Remedial Action (October 2008 ROD) 

Sites 6/6A Soil (OU-1): asphalt and concrete cap, soil/gravel cover, and land use restrictions 
(September 1999 ROD) 

Sites 6/6A Surface Water, Sediment, and Groundwater (OU-2): removal of PCB-contaminated 
soil and sediment (September 2008 ROD) 

Site 11 Soil (OU-1): RCRA Subtitle D landfill cap, landfill gas collection and flare system, 
groundwater and landfill gas monitoring, and land use restrictions (July 1996 ROD) 

Site 11 Surface Water, Sediment, and Groundwater (OU-2): land use restrictions, long-term 
monitoring and maintenance (September 2008 ROD) 
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2 DECISION SUMMARY 

Site 17 Soil (OU-1): excavation and off-site treatment and disposal of soil and land use restrictions 

(December 1998 ROD and June 2001 ROD Amendment)
 

Site 17 Groundwater, Surface Water, and Sediment (OU-2): sediment removal from Holton Pond
 
(September 2006 ROD)
 

Site 24 Soil, Groundwater, Sediment, and Surface Water: No Further Remedial Action (October 

2007 ROD)
 

Site 27 Groundwater and Soil: No Remedial Action (September 2003 ROD) 


Site 29 Groundwater and Soil: No Remedial Action (October 2007 ROD)
 

Site 39 Groundwater: in-situ bioremediation, monitoring, and institutional controls (October 2007 

ROD)
 

Site 41 Groundwater and Soil: No Further Remedial Action (September 2005 ROD)
 

Site 46 Groundwater and Soil: No Remedial Action (September 2004 ROD) 


2.5 Site Characteristics 

Surface elevations at Site 4 range from 28 to 38 feet above mean sea level. The land surface slopes 
gently to the north across most of the site, but slopes steeply to Pine Hill and Holton Pond in the 
north and northwest areas of Site 4. The site is covered with mature pines in the north and west 
(OU-4 [Area 4D]), and an open meadow over most of former fire-fighting area OU-2 (Area 4B) and 
disposal area OU-3 (Area 4C) on Figure 1. 

The predominant surface water features at Site 4 are Holton Pond and Pine Hill Run. Surface runoff 
from Site 4 is to the northwest towards Holton Pond and to the north towards Pine Hill Run 
(Figure 1). Holton Pond discharges into Pine Hill Run, which is a non-tidal freshwater stream for the 
uppermost ½ mile. Pine Hill Run then widens out and becomes a tidal, brackish water body where it 
discharges to the Chesapeake Bay. Because the Chesapeake Bay is a large regional groundwater 
discharge area, Pine Hill Run is likely a gaining stream. 

The shallow subsurface stratigraphy consists predominantly of sand and silt, and the shallow 
groundwater aquifer is encountered from approximately 2 to 20 feet below ground surface. This 
shallow aquifer is underlain by a semi-confining clay layer. Shallow groundwater beneath the site 
flows generally northward and discharges to Pine Hill Run and Holton Pond. 

A conceptual site model (Figure 5) illustrates key features of OU-2 (Area 4B), OU-3 (Area 4C), and 
OU-4 (Area 4D), as well as potential migration pathways for constituents that may have been 
released from possible source areas. Chemicals and metals in soil at OU-2 (Area 4B), OU-3 (Area 4C), 
and OU-4 (Area 4D) were characterized during the RI sampling conducted between 2003 and 2006. RI 
activities for OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D) also included the 2001 Pine Hill 
Run Watershed baseline ERA. A summary of the key RI findings is presented below for OU-2 
(Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D). 
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2 DECISION SUMMARY 

FIGURE 5 

Conceptual Site Model 

2.5.1 OU-2 (Area 4B) Characterization 

Surface and subsurface soil samples were analyzed for Target Compound List (TCL) organic and 
Target Analyte List (TAL) inorganic constituents. With the exception of one VOC and one 
phthalate, constituents detected in surface soil were primarily polycyclic aromatic hydrocarbons 
(PAHs) and metals. Constituents detected in subsurface soil were limited to metals (see RI OU-2 
(Area 4B) Summary Statistics for Detected Constituents in Surface and Subsurface Soil, Tables 4-2 
and 4-4, in Attachment B). 

Constituents from burned aircraft and/or fire-extinguishing materials may be the source of PAHs 
and metals identified in soil for the former fire-fighting training area. 

The area formerly used for fire-fighting training is no longer active. 

2.5.2 OU-3 (Area 4C) Characterization 

Surface and subsurface samples were analyzed for TCL organics and TAL inorganic analytes. 
Constituents detected in surface soil were VOCs, SVOCs, pesticides, and metals. Constituents 
detected in subsurface soil were VOCs, SVOCs, pesticides, PCBs, and metals (see RI OU-3 (Area 
4C) Summary Statistics for Detected Constituents in Surface and Subsurface Soil, Tables 5-2 and 
5-4, in Attachment B). 

The potential sources of detected constituents (i.e., wastes in the former trench disposal areas) were 
removed from the site during the NTCRA conducted in 2003-2004. Additional site investigation 
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2 DECISION SUMMARY 

following the NTCRA and associated confirmation sampling and analyses of soil did not identify 
additional source areas. 

Comprehensive surface geophysical surveys did not identify any additional anomalies 
potentially related to MEC, MPPEH, or other containers/drums at OU-3 (Area 4C). 

2.5.3 OU-4 (Area 4D) Characterization 

Surface and subsurface soil samples were analyzed for TCL organic and TAL inorganic 
constituents. Constituents detected in surface and subsurface soil were VOCs, SVOCs, pesticides, 
PCBs, and metals (see RI OU-4 (Area 4D) Summary Statistics for Detected Constituents in Surface 
and Subsurface Soil, Tables 6-2 and 6-4, in Attachment B). 

The potential sources of contamination (i.e., surface debris, the buried drum and contaminated 
soil at EA-09, and containers found during the geophysical investigations) were removed from 
the site during either the 2003-2004 NTCRA or activities conducted in 2006. 

2.6 Current and Potential Future Land and Resource Uses 

Portions of OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D) are currently used for seasonal 
recreational activities such as hunting. The site is currently not developed. Potential future site use 
will likely continue the current site use, or could change to an industrial/commercial exposure 
scenario if Site 4 is developed in the future to support the NAS mission. 

2.7 Summary of Site Risks 

A risk assessment was conducted as part of the RI and in accordance with current USEPA guidance 
to evaluate potential risks to human and ecological receptors exposed to environmental media at 
Site 4. A detailed discussion of the risk evaluation process and findings are presented in the RI report 
volumes for OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D). 

2.7.1 Human Health Risk Assessment 

A baseline HHRA was conducted for each operable unit to evaluate potential human health risks 
associated with exposure to surface soil and combined surface and subsurface soil. In accordance 
with USEPA human health risk assessment guidance, estimated risks were initially calculated using a 
reasonable maximum exposure (RME) scenario, which addresses the maximum human exposure 
reasonably expected to occur in a population. USEPA guidance also allows evaluation based on a 
central tendency exposure (CTE), which essentially addresses average exposures rather than RME. A 
CTE scenario is likely more representative of the actual risk to a majority of potential receptors. 

The risk assessments characterized current and potential future human health risks based on 
potential receptor populations and exposure scenarios assuming that no remedial action would be 
implemented. Only the trespasser (adult and adolescent) and recreational user (adult and child) 
exposure routes are complete pathways under current land use conditions. For future land use, 
potential receptors were assumed to be residents (adult and child), construction workers, industrial 
workers, trespassers, and recreational users. Future residential use was assumed for the human 
health assessment to evaluate unrestricted use of the site; however, future residential use of this site is 
unlikely. 
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2 DECISION SUMMARY 

2.7.1.1 OU-2 (Area 4B) 

The HHRA identified five metals (aluminum, arsenic, iron, manganese, and vanadium) as 
constituents of potential concern (COPCs) for surface and subsurface soil. Details related to the 
location of the detected constituents are presented in Tables 4-1 through 4-4 and Figures 4-4 through 
4-8 of the RI report for OU-2 (Area 4B). Although future residential exposure to combined surface 
and subsurface soil results in hazard estimates exceeding acceptable levels for the child resident 
(Hazard Index [HI] = 1.9) under the reasonable maximum exposure (RME) scenario, none of the HIs 
for target organs exceed the acceptable level of 1.0. In addition, the CTE evaluation indicates the risk 
(HI = 0.23) does not exceed the noncarcinogenic risk threshold of 1.0 (Table 2). The future residential 
land use scenario was assumed in the HHRA to evaluate unrestricted land use for OU-2 (Area 4B), 
but it is very unlikely that future use will be residential. Based on this information, potential exposure 
to soil at OU-2 (Area 4B) does not pose unacceptable risks to human health. 

TABLE 2 

OU-2 (Area 4B) Human Health Risk Assessment Summary 

Exposure Pathways Pathway Totals 

Combined Surface Soil and 
Surface Soil Subsurface Soil 

Carcinogenic Hazard Carcinogenic Hazard Carcinogenic 
Risk Scenario Risk Index Risk Index Risk Hazard Index 

Current Trespasser/Visitor (Adult) 2.8 x 10 
-7 

0.03 (a) (a) 2.8 x 10 
-7 

0.03 

Future Trespasser/Visitor (Adult) (a) (a) 2.4 x 10 
-7 

0.03 2.4 x 10 
-7 

0.03 

Current Trespasser/Visitor (Adolescent) 1.7 x 10 
-7 

0.08 (a) (a) 1.7 x 10 
-7 

0.08 

Future Trespasser/Visitor (Adolescent) (a) (a) 1.5 x 10 
-7 

0.07 1.5 x 10 
-7 

0.07 

Current Recreational User (Adult) 1.4 x 10 
-7 

0.02 (a) (a) 1.4 x 10 
-7 

0.02 

Future Recreational User (Adult) (a) (a) 1.2 x 10 
-7 

0.02 1.2 x 10 
-7 

0.02 

Current Recreational User (Child) 3.2 x 10 
-7 

0.14 (a) (a) 3.2 x 10 
-7 

0.14 

Future Recreational User (Child) (a) (a) 2.7 x 10 
-7 

0.14 2.7 x 10 
-7 

0.14 

Future Resident (Adult) (a) (a) (b) 0.22 (b) 0.22 

Future Resident (Child) (a) (a) (b) 1.90 (b) 1.90 (c) 
CTE HI = 0.23 CTE HI = 0.23 

Future Resident (Child/Adult) (a) (a) 5.2 x 10 
-6 

(d) 5.2 x 10 
-6 

(d) 

Future Construction Worker (a) (a) 1.1 x 10 
-7 

0.21 1.1 x 10 
-7 

0.21 

Future Industrial Worker (a) (a) 1.3 x 10 
-6 

0.19 1.3 x 10 
-6 

0.19 

Risk = carcinogenic risk. The range of acceptable carcinogenic risk is 1 x 10
-6 

to 1 x 10
-4 

(one in one million to one in ten 

thousand)
 

HI = hazard index. A hazard index of less than 1.0 indicates acceptable noncarcinogenic risk.
 

Unless otherwise indicated, the risk and HI are based on RME.
 

40 CFR 300.430(e)(2)(i)(A)(2) identifies the acceptable carcinogenic risk range.
 

40 CFR 300.430(e)(2)(i)(A)(1) identifies the acceptable noncarcinogenic risk level.
 

(a) Under current land use conditions, receptors would be exposed to surface soil only. Under future land use conditions, it was 
assumed that soil-moving activities associated with construction for future site development would result in subsurface soil 
being mixed with the current surface soil and placed on the ground surface. 

(b) Carcinogenic risks were not calculated individually for an adult or child resident, but were calculated for a lifetime child/adult 
resident in accordance with USEPA guidance. 

(c) Based on RME, the HI (1.9) exceeds 1.0; however, none of the target organs has an HI exceeding 1.0. The CTE noncarcino-
genic hazard (0.23) does not exceed the acceptable HI of 1.0. Therefore, these risk levels are within an acceptable range. 

(d) HI was not calculated for a future lifetime child/adult resident, but was calculated individually for an adult or child resident in 
accordance with USEPA guidance. 

12 



 

 

 

   
       

    
   

   
     

  
   
   

  

     
   

     
 

  
   
       

   
 

  

       
      

    
     

    
     

 

    
  

       
  

 

      
     

 

  
   

    
     

   
     

     
    

         
        

 

2 DECISION SUMMARY 

2.7.1.2 OU-3 (Area 4C) 

The baseline HHRA was completed using analytical data for current conditions at the site (i.e., using 
data for post-excavation soil samples collected during the NTCRA for OU-3 [Area 4C] which 
represent site conditions upon completion of the NTRCA). Details related to the location of the 
detected constituents are presented in Tables 5-1 through 5-4 and Figures 5-4 through 5-11g of the RI 
report for OU-3 (Area 4C). The HHRA identified three PAHs (benzo(a)pyrene, benzo(b)fluoranthene, 
and dibenz(a,h)anthracene) and three metals (arsenic, iron, and vanadium) as COPCs for surface soil. 
The HHRA also identified five PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene), one PCB (Aroclor-1254), one pesticide (dieldrin), 
and 10 metals (aluminum, antimony, arsenic, chromium, copper, iron, manganese, mercury, silver, 
and vanadium) as COPCs for combined surface and subsurface soil. 

Future residential land use for a child is the only exposure scenario that may pose unacceptable risks 
to human health based on the RME evaluation. The RME noncarcinogenic hazard associated with 
exposure to combined surface and subsurface soil (HI = 1.09) exceeds the acceptable HI of 1.0. This 
hazard is primarily associated with the ingestion of metals in soil. However, none of the target organs 
have HIs exceeding 1.0. Furthermore, the CTE noncarcinogenic hazard (0.25) associated with 
exposure to combined surface and subsurface soil is acceptable (Table 3). The future residential land 
use scenario was assumed in the HHRA to evaluate unrestricted land use for OU-3 (Area 4C) in the 
unlikely event that future use will be residential. Based on this information, potential exposure to soil 
at OU-3 (Area 4C) does not pose unacceptable risks to human health. 

2.7.1.3 OU-4 (Area 4D) 

A baseline HHRA was conducted using analytical data for current conditions at the site (i.e., using 
data collected after the EA-09 removal activities at OU-4 [Area 4D]). Details related to the location of 
the detected constituents are presented in Tables 6-1 through 6-4 and Figures 6-4 through 6-11 of the 
RI report for OU-4 (Area 4D). The HHRA identified four metals (arsenic, cobalt, iron, and thallium) 
as COPCs for surface soil. For combined surface and subsurface soil, the HHRA identified three 
pesticides (4,4‟-DDD, 4,4‟-DDE, and 4,4‟-DDT) and seven metals (aluminum, arsenic, cobalt, iron, 
manganese, thallium, and vanadium) as COPCs. 

The future residential land use scenario was assumed in the HHRA to evaluate unrestricted land use 
for OU-4 (Area 4D) in the unlikely event that future use will be residential. Based on risk assessment 
findings, potential exposure to soil at OU-4 (Area 4D) does not pose unacceptable risks to human 
health (Table 4). 

2.7.1.4 HHRA Summary 

Based on the findings of the HHRA for both current land use and likely or hypothetical future land 
use, potential exposure to surface and combined surface and subsurface soil at OU-2 (Area 4B), OU-3 
(Area 4C), and OU-4 (Area 4D) does not pose unacceptable risks to human health. 

2.7.2 Ecological Risk Assessment 
Site 4, which consists primarily of terrestrial habitats that include old field and fragmented forest 
habitats, was included in the Pine Hill Run Watershed screening-level ERA. The screening-level 
ERA was performed to determine whether constituents associated with past activities at Site 4 result 
in ecological risk to receptors in habitats throughout the Pine Hill Run Watershed. The assessment 
did not identify risks for upper trophic level receptors (semi-aquatic and terrestrial) at Site 4. In 2003, 
as part of the RI, a baseline ERA was completed to include Holton Pond northwest of the western 
portion of Site 4 and Pine Hill Run at Site 5. The baseline ERA was conducted to further evaluate the 
areas with potential risks to lower trophic level receptors. Based on the ERA findings presented in the 
RI report, there is an acceptable level of risk for lower trophic level receptors (e.g., terrestrial plants 
and soil invertebrates) at Site 4. 
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2 DECISION SUMMARY 

TABLE 3 

OU-3 (Area 4C) Human Health Risk Assessment Summary 

Exposure Pathways Pathway Totals 

Combined Surface Soil and 
Surface Soil Subsurface Soil 

Carcinogenic Hazard Carcinogenic Hazard Carcinogenic 
Risk Scenario Risk Index Risk Index Risk Hazard Index 

Current Trespasser/Visitor (Adult) 4.7 x 10 
-7 

0.013 (a) (a) 4.7 x 10 
-7 

0.013 

Future Trespasser/Visitor (Adult) (a) (a) 6.4 x 10 
-7 

0.019 6.4 x 10 
-7 

0.019 

Current Trespasser/Visitor (Adolescent) 3.4 x 10 
-7 

0.029 (a) (a) 3.4 x 10 
-7 

0.029 

Future Trespasser/Visitor (Adolescent) (a) (a) 4.9 x 10 
-7 

0.043 4.9 x 10 
-7 

0.043 

Current Recreational User (Adult) 2.4 x 10 
-7 

0.007 (a) (a) 2.4 x 10 
-7 

0.007 

Future Recreational User (Adult) (a) (a) 3.2 x 10 
-7 

0.010 3.2 x 10 
-7 

0.010 

Current Recreational User (Child) 5.2 x 10 
-7 

0.056 (a) (a) 5.2 x 10 
-7 

0.056 

Future Recreational User (Child) (a) (a) 6.9 x 10 
-7 

0.081 6.9 x 10 
-7 

0.081 

Future Resident (Adult) (a) (a) (b) 0.130 (b) 0.130 

Future Resident (Child) (a) (a) (b) 1.09 (b) 1.09 (c) 
CTE HI = 0.25 CTE HI = 0.25 

Future Resident (Child/Adult) (a) (a) 1.4 x 10 
-5 

(d) 1.4 x 10 
-5 

(d) 

Future Construction Worker (a) (a) 2.7 x 10 
-7 

0.139 2.7 x 10 
-7 

0.139 

Future Industrial Worker (a) (a) 3.8 x 10 
-6 

0.113 3.8 x 10 
-6 

0.113 

-6 -4
Risk = carcinogenic risk. The range of acceptable carcinogenic risk is 1 x 10 to 1 x 10 (one in one million to one in ten 

thousand)
 

HI = hazard index. A hazard index of less than 1.0 indicates acceptable noncarcinogenic risk.
 

Unless otherwise indicated, the risk and HI are based on RME.
 

40 CFR 300.430(e)(2)(i)(A)(2) identifies the acceptable carcinogenic risk range.
 

40 CFR 300.430(e)(2)(i)(A)(1) identifies the acceptable noncarcinogenic risk level.
 

(a) Under current land use conditions, receptors would be exposed to surface soil only. Under future land use conditions, it was 
assumed that soil-moving activities associated with construction for future site development would result in subsurface soil 
being mixed with the current surface soil and placed on the ground surface. 

(b) Carcinogenic risks were not calculated individually for an adult or child resident, but were calculated for a lifetime child/adult 
resident in accordance with USEPA guidance. 

(c) Based on RME, the HI (1.09) exceeds 1.0; however, none of the target organs has an HI exceeding 1.0. The CTE noncarcinogenic 
hazard (0.25) does not exceed the acceptable HI of 1.0. Therefore, these risk levels are within an acceptable range. 

(d) HI was not calculated for a future lifetime child/adult resident, but was calculated individually for an adult or child resident in 
accordance with USEPA guidance. 
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2 DECISION SUMMARY 

TABLE 4 

OU-4 (Area 4D) Human Health Risk Assessment Summary 

Exposure Pathways Pathway Totals 

Combined Surface Soil and 
Surface Soil Subsurface Soil 

Carcinogenic Hazard Carcinogenic Hazard Carcinogenic Hazard 
Risk Scenario Risk Index Risk Index Risk Index 

Current Trespasser/Visitor (Adult) 3.7 x 10 
-7 

0.0095 (a) (a) 3.7 x 10 
-7 

0.0095 

Future Trespasser/Visitor (Adult) (a) (a) 6.4 x 10 
-7 

0.017 6.0 x 10 
-7 

0.017 

Current Trespasser/Visitor (Adolescent) 2.3 x 10 
-7 

0.014 (a) (a) 2.3 x 10 
-7 

0.014 

Future Trespasser/Visitor (Adolescent) (a) (a) 3.4 x 10 
-7 

0.030 3.4 x 10 
-7 

0.030 

Current Recreational User (Adult) 1.8 x 10 
-7 

0.0047 (a) (a) 1.8 x 10 
-7 

0.0047 

Future Recreational User (Adult) (a) (a) 3.0 x 10 
-7 

0.0083 3.0 x 10 
-7 

0.0083 

Current Recreational User (Child) 4.2 x 10 
-7 

0.043 (a) (a) 4.2 x 10 
-7 

0.043 

Future Recreational User (Child) (a) (a) 6.8 x 10 
-7 

0.073 6.8 x 10 
-7 

0.073 

Future Resident (Adult) (a) (a) (b) 0.011 (b) 0.011 

Future Resident (Child) (a) (a) (b) 0.99 (b) 0.99 

Future Resident (Child/Adult) (a) (a) 1.3 x 10 
-5 

(c) 1.3 x 10 
-5 

(c) 

Future Construction Worker (a) (a) 2.8 x 10 
-7 

0.16 2.8 x 10 
-7 

0.16 

Future Industrial Worker (a) (a) 3.1 x 10 
-6 

0.088 3.1 x 10 
-6 

0.088 

-6 -4
Risk = carcinogenic risk. The range of acceptable carcinogenic risk is 1 x 10 to 1 x 10 (one in one million to one in ten
 
thousand)
 

HI = hazard index. A hazard index of less than 1.0 indicates acceptable noncarcinogenic risk.
 

Unless otherwise indicated, the risk and HI are based on RME.
 

40 CFR 300.430(e)(2)(i)(A)(2) identifies the acceptable carcinogenic risk range.
 

40 CFR 300.430(e)(2)(i)(A)(1) identifies the acceptable noncarcinogenic risk level.
 

(a) Under current land use conditions, receptors would be exposed to surface soil only. Under future land use conditions, it 
was assumed that soil-moving activities associated with construction for future site development would result in subsurface 
soil being mixed with the current surface soil and placed on the ground surface. 

(b) Carcinogenic risks were not calculated individually for an adult or child resident, but were calculated for a lifetime 
child/adult resident in accordance with USEPA guidance. 

(c) HI was not calculated for a future lifetime child/adult resident, but was calculated individually for an adult or child resident in 
accordance with USEPA guidance. 

2.8 No Action and No Further Action Determinations 

2.8.1 OU-2 (Area 4B) 

Based on findings presented in the RI report for OU-2 (Area 4B), including the HHRA and ERA 
findings summarized above, the Navy and the USEPA, in consultation with the MDE, have selected 
“no action” for OU-2 (Area 4B). There are no factors indicating unacceptable risks to human health or 
ecological receptors that would warrant a response action under current and potential future use 
scenarios, including residential use. 
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2 DECISION SUMMARY 

2.8.2 OU-3 (Area 4C) and OU-4 (Area 4D) 

The removal action conducted at OU-3 (Area 4C) and OU-4 (Area 4D) addressed the potential threat 
to human health and the environment from these operable units, thereby meeting the requirements of 
CERCLA Section 121 and the NCP and eliminating the need for further remedial action. As a result of 
the NTCRA and the findings presented in the RI report for OU-3 (Area 4C) and OU-4 (Area 4D), 
including the HHRA and ERA findings summarized above, the Navy and the USEPA, in consultation 
with the MDE, have selected “no further action” for soil associated with OU-3 (Area 4C) and OU-4 
(Area 4D). There are no factors indicating unacceptable risks to human health or ecological receptors 
that would warrant a response action under current and potential future use scenarios, including 
residential use. Furthermore, because there are no wastes left in place for OU-3 (Area 4C) and OU-4 
(Area 4D), five-year reviews will not be required. 

2.9 Documentation of Significant Changes 

The PRAP for OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D) was released for 30-day public 
comment on July 31, 2009, and identified “no action” for OU-2 (Area 4B) and “no further action” for 
OU-3 (Area 4C) and OU-4 (Area 4D) as the preferred alternative. No new information or comments 
were received during the public comment period that would require a change to the remedy as 
originally proposed in the PRAP. 
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3 Responsiveness Summary 


The Responsiveness Summary presents stakeholder concerns about the site and selected remedy, and 
explains how those concerns were addressed and factored into the remedy selection process. 

3.1 Stakeholder Comments and Lead Agency Responses 

In accordance with Sections 113 and 117 of CERCLA 42 U.S.C. §§9613 and 9617, the Navy provided a 
public comment period from July 31 through August 31, 2009, for the proposed remedial approach 
described in the PRAP for OU-2 (Area 4B), OU-3 (Area 4C), and OU-4 (Area 4D). A public meeting to 
present the PRAP occurred at the Frank Knox Employee Development Building on August 25, 2009. 
Public notice (Attachment C) of the meeting and availability of documents were published in The 
Enterprise for St. Mary‟s County on July 29, 2009, The Recorder for Calvert County on July 29, 2009, and 
The Tester, which is the NAS Patuxent River newspaper, on July 30, 2009. The participants in the 
public meeting included representatives of the Navy, USEPA, and MDE. No community members 
attended the meeting. No questions were received during the public meeting, and no additional 
written comments, concerns, or questions were received from community members during the public 
comment period.  

3.2 Technical and Legal Issues 

No technical or legal issues have been identified for Site 4 OU-2 (Area 4B), OU-3 (Area 4C), or OU-4 
(Area 4D) with respect to this ROD. 
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Item 

1 

Reference Phrase in ROD 

Site Management Plan 

2 Initial Assessment Study 

3 Confirmation Study 

4 Resource Conservation and 
Recovery Act (RCRA) Facility 
Assessment 

5 Interim Remedial 
Investigation 

6 initial phase of RI field 
activities in 1996-1997 

7 Engineering Evaluation/Cost 
Analysis report 

8 removal action closeout 
report 

9 Removal Action Summary for 
OU-3 (Area 4C) 

10 Removal Action Summary for 
OU-4 (Area 4D) 

Location in
 
ROD
 

Section 1.2 

Section 2.1 

Section 2.2 

Section 2.2 

Section 2.2 

Section 2.2 

Section 2.2 

Section 2.2 

Section 2.2 

Section 2.2 

Identification of Referenced Document Available in the 
Administrative Record 

CH2M HILL, 2008. Final Site Management Plan, Naval Air 
Station Patuxent River, St. Mary’s County, Maryland. 
September 2008. 

Fred C. Hart and Associates, Inc. 1984. Initial Assessment 
Study, Naval Air Station, Patuxent River, Maryland. 

CH2M HILL. 1985. Draft NACIP Confirmation Study II, 
Naval Air Station, Patuxent River, Maryland. 

A.T. Kearney, Inc. 1989. RCRA Facility Assessment, 
Revised Phase II Report, Naval Air Station Patuxent River, 
Maryland. 

CH2M HILL, 1994. Interim Remedial Investigation report, 
Patuxent River Naval Air Station. 

CH2M HILL, 1998. Remedial Investigation Sampling 
Activities. Naval Air Station Patuxent River, St. Mary’s 
County, Maryland. 

CH2M HILL, 2003. Final Engineering Evaluation and Cost 
Analysis at Sites 4 and 5, Naval Air Station Patuxent River, 
St. Mary’s County, Maryland. 

Shaw Environmental. 2005. Draft Closeout Report Interim 
Removal Action Sites 4 and 5- Hermanville Disposal Site, 
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REFERENCES 

Item Reference Phrase in ROD 
Location in 

ROD 
Identification of Referenced Document Available in the 

Administrative Record 

11 geophysical survey Section 2.2 CH2M HILL, 2005. Results of the Geophysical Surveys to 
Identify Potential Pits and Trenches that May Contain 
Buried Munitions and Explosives of Concern (MEC) at 
Sites 4 and 5, Patuxent River Naval Air Station, Patuxent 
River, Maryland. 

12 OU-2 (Area 4B) 
Characterization 

Section 2.5.1 CH2M HILL, 2008. Final Remedial Investigation at Sites 4 
and 5, Volume 4 of 10- Operable Unit 2 (Area 4B) Soil. 
Naval Air Station Patuxent River, St. Mary’s County, 
Maryland. Section 4.6 

13 OU-3 (Area 4C) 
Characterization 

Section 2.5.2 CH2M HILL, 2008. Final Remedial Investigation at Sites 4 
and 5, Volume 5 of 10- Operable Unit 3 (Area 4C) Soil. 
Naval Air Station Patuxent River, St. Mary’s County, 
Maryland. Section 5.6 

14 OU-4 (Area 4D) 
Characterization 

Section 2.5.3 CH2M HILL, 2009. Final Remedial Investigation at Sites 4 
and 5, Volume 6 of 10- Operable Unit 4 (Area 4D) Soil. 
Naval Air Station Patuxent River, St. Mary’s County, 
Maryland. Section 6.6 

15 A baseline HHRA Section 2.7.1 CH2M HILL, 2008. Final Remedial Investigation at Sites 4 
and 5, Volume 4 of 10- Operable Unit 2 (Area 4B) Soil. 
Naval Air Station Patuxent River, St. Mary’s County, 
Maryland. Section 4.5. 

CH2M HILL, 2008. Final Remedial Investigation at Sites 4 
and 5, Volume 5 of 10- Operable Unit 3 (Area 4C) Soil. 
Naval Air Station Patuxent River, St. Mary’s County, 
Maryland. Section 5.5 

CH2M HILL, 2009. Final Remedial Investigation at Sites 4 
and 5, Volume 6 of 10- Operable Unit 4 (Area 4D) Soil. 
Naval Air Station Patuxent River, St. Mary’s County, 
Maryland. Section 6.5 

16 Pine Hill Run Watershed 
screening level ERA 

Section 2.7.2 CH2M HILL, 2003. Final Basewide Ecological Risk 
Assessment, Pine Hill Run Watershed, Naval Air Station 
Patuxent River, St. Mary’s County, Maryland. 

Detailed site information referenced in this ROD in bold text is contained in the Administrative Record. 

For access to information contained in the Administrative Record for NAS Patuxent River please contact: 

Public Affairs Office, NAS 
22268 Cedar Point Road 

PAO Building 409, Room 204 
Patuxent River, MD 20670-1154 

Phone: (301) 757-6748 
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 Attachment A – State Letter of Concurrence
 



 



MARYLAND DEPARTMENT OF THE ENVIRONMENT 
1800 Washington Boulevard. Baltimore MD 21230 

MDE 410-537-3000 • 1-800-633-6101 

Martin O'Malley Shari T. Wilson 
Governor Secretary 

Anthony G. Brown Robert M. Summers, Ph.D. 
Lieutenant Governor Deputy Secretary 

September 25,2009 

Mr. David Steckler 
Naval Facilities Engineering Command 
1314 Harwood Street, SE 
Washington Navy Yard, Building 212 
Washington, DC 20375 

RE:	 Final Record of Decision Concurrence Letter for Site 4 (Operable Units 2, 3 and 4), Naval Air 
Station Patuxent River, St. Mary's County, Maryland (September 25, 2009). 

Dear Mr. Steckler: 

The Federal Facilities Division (FFD) of the Maryland Department of the Environment's Hazardous Waste 
Program has reviewed the above referenced Record of Decision (ROD), which documents the joint concurrence of 
the U.S. Environmental Protection Agency (EPA) and the U.S. Navy for "no action" at Operable Unit (OU)-2 (Area 
4B) and "no further action" at OU-3 (Area 4C) and OU-4 (Area 40). The FFD concurs with this determination, 
based on the findings presented in the Remedial Investigation report for this site. Prior remedial actions at this site 
include non-time critical removal actions at OU-3 (Area 4C) and OU-4 (Area 40). 

A public meeting was held on August 25,2009 to present the proposed remedial action plan contained in 
this ROD, and to answer any questions concerning implementation of this ROD at Site 7. No community members 
attended this public meeting. A transcript of the proceedings of this meeting is included in the responsiveness 
summary within this ROD. The 30-day public comment period (July 31 through August 31, 2009) provided 
additional opportunity for public comment on the proposed ROD. No written or verbal comments were received by 
the Navy, EPA or FFD during the 30-day public comment period. 

If you have any questions concerning this document review, please contact me at (410) 537-3398. 

Sincerely, 

~lJ-~
 
Rick Grills 
Project Manager 
Federal Facilities Division 

RG:rg 
cc:	 Mr. S. Andrew Sochanski 

Mr. Horacio Tablada 
Mr. Harold L. Dye, Jr. 

~ Recycled Paper	 www.mde.state.md.us TTY Users 1-800-735-2258 
Via Maryland Relay Service 



 



 

 

 
 

Attachment B – Summary of Detected 
Constituents 



 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  
 

 
 

 

 
 

 
 

 
 

  

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

T
a
b

le
 4

-2

 

O
U

-2
 (

A
re

a
 4

B
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
rf

a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 

D
e
te

c
te

d
 V

a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 

(L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

V
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s
 (

U
G

/K
G

) 

4
-M

e
th

y
l-
2
-p

e
n
ta

n
o
n
e
 

1
 

-
3
 

1
 

1
 

P
X

-S
0
4
-S

S
-2

4
-1

2
0
1
 

3
.8

3
 

1
.1

0
 

2
.4

7
 

0
.9

5
8
 

S
e
m

iv
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s
 (

U
G

/K
G

) 

A
c
e
n
a
p
h
th

y
le

n
e
 

1
 

-
6
 

3
.9

 
3
.9

 
P

X
-S

0
4
-S

S
-3

1
-0

6
0
1
 

9
8
.5

 
2
.8

6
 

1
0
6
 

2
.6

9
 

A
n
th

ra
c
e
n
e
 

1
 

-
6
 

4
 

4
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

9
8
.5

 
2
.8

7
 

1
0
6
 

2
.6

8
 

B
e
n
z
o
(a

)a
n
th

ra
c
e
n
e
 

3
 

-
6
 

3
 

1
6
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

1
0
2
 

3
.5

6
 

1
0
3
 

1
.9

6
 

B
e
n
z
o
(a

)p
y
re

n
e
 

3
 

-
6
 

4
.1

 
2
1
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

1
0
3
 

3
.7

1
 

1
0
1
 

1
.8

0
 

B
e
n
z
o
(b

)f
lu

o
ra

n
th

e
n
e
 

3
 

-
6
 

4
.8

 
4
4
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

1
0
8
 

3
.9

8
 

9
6
.1

 
1
.5

8
 

B
e
n
z
o
(g

,h
,i
)p

e
ry

le
n
e
 

3
 

-
6
 

4
.2

 
1
6
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

1
0
2
 

3
.6

3
 

1
0
2
 

1
.8

5
 

B
e
n
z
o
(k

)f
lu

o
ra

n
th

e
n
e
 

3
 

-
6
 

4
 

3
1
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

1
0
5
 

3
.8

2
 

9
9
.1

 
1
.7

2
 

B
u
ty

lb
e
n
z
y
lp

h
th

a
la

te
 

1
 

-
3
 

1
3
 

1
3
 

P
X

-S
0
4
-S

S
-2

4
-1

2
0
1
 

1
3
4
 

4
.3

7
 

1
0
5
 

1
.5

6
 

C
h
ry

s
e
n
e
 

3
 

-
6
 

4
.2

 
3
1
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

1
0
5
 

3
.8

5
 

9
8
.8

 
1
.6

8
 

D
ib

e
n
z
(a

,h
)a

n
th

ra
c
e
n
e
 

1
 

-
6
 

5
.3

 
5
.3

 
P

X
-S

0
4
-S

S
-3

1
-0

6
0
1
 

9
8
.7

 
2
.9

1
 

1
0
6
 

2
.6

6
 

F
lu

o
ra

n
th

e
n
e

 
4
 

-
6
 

6
.3

 
2
5
 

P
X

-S
0
4
-S

S
-2

4
-1

2
0
1
 

7
4
.8

 
3
.4

5
 

9
3
.4

 
1
.5

0
 

In
d
e
n
o
(1

,2
,3

-c
d
)p

y
re

n
e
 

4
 

-
6
 

3
.6

 
1
6
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

7
0
.9

 
3
.1

1
 

9
6
.3

 
1
.7

5
 

P
h
e
n
a
n
th

re
n
e
 

2
 

-
6
 

2
.3

 
3
.1

 
P

X
-S

0
4
-S

S
-3

1
-0

6
0
1
 

9
8
.6

 
2
.9

7
 

1
0
6
 

2
.5

5
 

P
y
re

n
e
 

4
 

-
6
 

5
.5

 
2
0
 

P
X

-S
0
4
-S

S
-2

4
-1

2
0
1
 

7
3
.4

 
3
.3

5
 

9
4
.4

 
1
.5

6
 

P
e
s
ti

c
id

e
s
/P

o
ly

c
h

lo
ri

n
a
te

d
 B

ip
h

e
n

y
ls

 (
U

G
/K

G
) 

4
,4

'-
D

D
D

 
1
 

-
6
 

0
.5

2
 

0
.5

2
 

P
X

-S
0
4
-S

S
-R

E
F

2
-0

6
0
1
 

1
.7

0
 

0
.4

3
8
 

0
.5

8
0
 

0
.5

3
7
 

4
,4

'-
D

D
E

 
4
 

-
6
 

2
.1

 
4
9
 

P
X

-S
0
4
-S

S
-R

E
F

2
-0

6
0
1
 

9
.9

9
 

1
.3

0
 

1
9
.1

 
1
.2

8
 

4
,4

'-
D

D
T

 
1
 

-
6
 

2
8
 

2
8
 

P
X

-S
0
4
-S

S
-R

E
F

2
-0

6
0
1
 

5
.9

3
 

0
.8

2
7
 

1
0
.8

 
1
.3

1
 

D
ie

ld
ri
n
 

3
 

-
6
 

0
.1

3
 

0
.9

8
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

1
.2

2
 

-0
.1

8
0
 

0
.8

4
7
 

1
.1

3
 

H
e
p
ta

c
h
lo

r 
e
p
o
x
id

e
 

1
 

-
6
 

0
.1

1
 

0
.1

1
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

0
.8

6
8
 

-0
.3

5
2
 

0
.3

7
2
 

0
.9

0
9
 

M
e
th

o
x
y
c
h
lo

r 
2
 

-
6
 

0
.4

8
 

0
.5

2
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

6
.9

2
 

1
.3

1
 

4
.9

7
 

1
.5

5
 

b
e
ta

-B
H

C
 

2
 

-
6
 

0
.2

7
 

0
.3

6
 

P
X

-S
0
4
-S

S
-R

E
F

2
-0

6
0
1
 

0
.7

8
8
 

-0
.3

7
2
 

0
.3

6
8
 

0
.6

2
2
 

g
a
m

m
a
-B

H
C

 (
L
in

d
a
n
e
) 

2
 

-
6
 

0
.1

8
 

0
.3

6
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

0
.7

6
5
 

-0
.4

4
8
 

0
.3

8
8
 

0
.7

4
6
 

g
a
m

m
a
-C

h
lo

rd
a
n
e
 

3
 

-
3
 

0
.0

6
3
 

0
.1

 
P

X
-S

0
4
-S

S
-R

E
F

2
-0

6
0
1
 

0
.0

8
4
 

-2
.5

0
 

0
.0

1
9
 

0
.2

4
0
 

T
o

ta
l 

M
e
ta

ls
 (

M
G

/K
G

) 

A
lu

m
in

u
m

 
6
 

-
6
 

3
1
1
0
 

1
6
1
0
0
 

P
X

-S
0
4
-S

S
-2

5
-1

2
0
1
 

9
,2

7
7
 

8
.9

4
 

5
,4

7
5
 

0
.7

2
8
 

A
rs

e
n
ic

 
3
 

-
6
 

2
.1

 
3
.3

 
P

X
-S

0
4
-S

S
-R

E
F

2
-0

6
0
1
 

2
.2

6
 

0
.7

8
6
 

0
.6

1
7
 

0
.2

5
4
 

B
a
ri
u
m

 
6
 

-
6
 

1
9
.1

 
6
2
.6

 
P

X
-S

0
4
-S

S
-2

5
-1

2
0
1
 

4
0
.7

 
3
.6

1
 

1
7
.9

 
0
.4

9
2
 

B
e
ry

lli
u
m

 
6
 

-
6
 

0
.1

8
 

0
.6

1
 

P
X

-S
0
4
-S

S
-2

5
-1

2
0
1
 

0
.4

0
5
 

-0
.9

9
8
 

0
.1

8
0
 

0
.4

9
1
9
9
9
9
 

C
a
d
m

iu
m

 
1
 

-
6
 

0
.1

5
 

0
.1

5
 

P
X

-S
0
4
-S

S
-3

0
-0

6
0
1
 

0
.0

5
7
 

-3
.1

4
 

0
.0

4
9
 

0
.7

6
6
 

C
a
lc

iu
m

 
6
 

-
6
 

5
2
9
 

1
1
6
0
 

P
X

-S
0
4
-S

S
-3

0
-0

6
0
1
 

7
5
3
.5

 
6
.5

8
 

2
5
8
 

0
.3

2
8
 

P
a
g
e

1
o
f 

2
 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  
 

 
 

 

 
 

 
 

 
 

  
 

 

 

 
 

 
 

 
 

 
 

 

T
a
b

le
 4

-2

 

O
U

-2
 (

A
re

a
 4

B
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
rf

a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 

D
e
te

c
te

d
 V

a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 

(L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

C
h
ro

m
iu

m
 

6
 

-
6
 

5
.1

 
1
8
.6

 
P

X
-S

0
4
-S

S
-2

5
-1

2
0
1
 

1
1
.4

 
2
.3

0
 

6
.0

3
 

0
.5

8
6
 

C
o
b
a
lt
 

4
 

-
6
 

3
.6

 
5
.5

 
P

X
-S

0
4
-S

S
-2

5
-1

2
0
1
 

3
.1

3
 

0
.7

9
5
 

2
.0

8
 

1
.0

5
 

C
o
p
p
e
r 

6
 

-
6
 

4
.4

 
1
4
.3

 
P

X
-S

0
4
-S

S
-2

5
-1

2
0
1
 

9
.3

8
 

2
.1

4
 

4
.1

0
 

0
.5

1
6
 

Ir
o
n
 

6
 

-
6
 

3
8
2
0
 

1
9
1
0
0
 

P
X

-S
0
4
-S

S
-2

5
-1

2
0
1
 

1
1
,5

1
3
 

9
.1

4
 

7
,0

2
9
 

0
.7

5
1
 

L
e
a
d
 

6
 

-
6
 

5
.4

 
9
.7

 
P

X
-S

0
4
-S

S
-R

E
F

2
-0

6
0
1
 

8
.2

2
 

2
.0

9
 

1
.5

8
 

0
.2

1
6
 

M
a
g
n
e
s
iu

m
 

6
 

-
6
 

2
7
0
 

1
5
0
0
 

P
X

-S
0
4
-S

S
-2

5
-1

2
0
1
 

8
8
8
 

6
.6

1
 

4
8
9
 

0
.7

0
3
 

M
a
n
g
a
n
e
s
e
 

6
 

-
6
 

5
1
 

1
7
8
 

P
X

-S
0
4
-S

S
-2

5
-1

2
0
1
 

1
1
4
 

4
.6

3
 

5
4
.5

 
0
.5

3
0
 

M
e
rc

u
ry

 
1
 

-
6
 

0
.0

5
8
 

0
.0

5
8
 

P
X

-S
0
4
-S

S
-2

6
-1

2
0
1
 

0
.0

2
7
 

-3
.8

4
 

0
.0

1
8
 

0
.7

3
4
 

N
ic

k
e
l 

4
 

-
6
 

5
.4

 
1
0
.5

 
P

X
-S

0
4
-S

S
-2

5
-1

2
0
1
 

5
.7

3
 

1
.4

2
 

3
.9

0
 

1
.0

0
0
 

P
o
ta

s
s
iu

m
 

6
 

-
6
 

2
4
1
 

6
9
0
 

P
X

-S
0
4
-S

S
-2

5
-1

2
0
1
 

4
7
0
 

6
.0

6
 

2
1
2
 

0
.4

8
6
 

S
ilv

e
r 

1
 

-
6
 

0
.6

4
 

0
.6

4
 

P
X

-S
0
4
-S

S
-R

E
F

2
-0

6
0
1
 

0
.1

5
0
 

-2
.8

7
 

0
.2

4
2
 

1
.5

7
 

S
o
d
iu

m
 

3
 

-
6
 

2
7
.7

 
5
2
.3

 
P

X
-S

0
4
-S

S
-3

1
-0

6
0
1
 

3
2
.5

 
3
.4

0
 

1
4
.2

 
0
.4

5
4
 

V
a
n
a
d
iu

m
 

6
 

-
6
 

6
.2

 
3
0
.4

 
P

X
-S

0
4
-S

S
-2

5
-1

2
0
1
 

1
8
.0

 
2
.7

0
 

1
0
.8

 
0
.7

2
0
 

Z
in

c
 

6
 

-
6
 

1
6
.6

 
3
0
.3

 
P

X
-S

0
4
-S

S
-2

5
-1

2
0
1
 

2
3
.4

 
3
.1

4
 

4
.5

3
 

0
.2

0
0
 

W
e
t 

C
h

e
m

is
tr

y
 (

M
G

/K
G

) 

%
 S

o
lid

s
 

3
 

-
3
 

8
1
.3

 
9
0
.4

 
P

X
-S

0
4
-S

S
-3

1
-0

6
0
1
 

8
5
.8

 
4
.4

5
 

4
.5

5
 

0
.0

5
3
 

T
o
ta

l 
o
rg

a
n
ic

 c
a
rb

o
n
 (

T
O

C
) 

3
 

-
3
 

1
1
0
0
0
 

3
7
0
0
0
 

P
X

-S
0
4
-S

S
-3

1
-0

6
0
1
 

2
7
,0

0
0
 

1
0
.1

 
1
4
,0

0
0
 

0
.6

7
0
 

p
H

 
3
 

-
3
 

5
.4

 
6
.4

 
P

X
-S

0
4
-S

S
-R

E
F

2
-0

6
0
1
 

5
.8

7
 

1
.7

7
 

0
.5

0
3
 

0
.0

8
5
 

N
o
te

s
: 

U
G

/K
G

 -
 m

ic
ro

g
ra

m
 p

e
r 

k
ilo

g
ra

m
 

M
G

/K
G

 -
 m

ill
ig

ra
m

 p
e
r 

k
ilo

g
ra

m
 

P
a
g
e

2
o
f 

2
 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  

 
 

 
 

 
 

 
 

 
 

  

 
 

 
 

 

 
 

 

T
a
b

le
 4

-4

 

O
U

-2
 (

A
re

a
 4

B
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
b

s
u

rf
a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 D
e
te

c
te

d
 

V
a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 (

L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

T
o

ta
l 

M
e
ta

ls
 (

M
G

/K
G

) 

A
lu

m
in

u
m

 
3
 

-
3
 

5
6
7
 

1
,3

4
0
 

P
X

-S
0
4
-S

B
-2

6
-1

2
0
1
 

8
5
7
 

6
.6

8
 

4
2
1
 

0
.4

5
8
 

C
h
ro

m
iu

m
 

1
 

-
3
 

5
.2

0
 

5
.2

0
 

P
X

-S
0
4
-S

B
-2

4
-1

2
0
1
 

2
.1

8
 

0
.2

6
4
 

2
.6

2
 

1
.2

3
 

Ir
o
n
 

3
 

-
3
 

5
9
7
 

1
,3

9
0
 

P
X

-S
0
4
-S

B
-2

6
-1

2
0
1
 

8
6
4
 

6
.6

8
 

4
5
6
 

0
.4

8
5
 

M
a
n
g
a
n
e
s
e
 

3
 

-
3
 

4
.2

0
 

6
.8

0
 

P
X

-S
0
4
-S

B
-2

5
-1

2
0
1
 

5
.7

3
 

1
.7

3
 

1
.3

6
 

0
.2

5
6
 

N
ic

k
e
l 

2
 

-
3
 

0
.5

2
0
 

0
.6

5
0
 

P
X

-S
0
4
-S

B
-2

6
-1

2
0
1
 

0
.4

7
1
 

-0
.8

3
2
 

0
.2

0
8
 

0
.5

1
5
 

N
o
te

s
:
 

M
G

/K
G

 -
 m

ill
ig

ra
m

 p
e
r 

k
ilo

g
ra

m

 

P
a
g
e

1
o
f 

1
 



 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  

 
 

 
 

 
 

 
 

 
 

  

 
 

 

 

 

 
 

 

 
 

  

 

 
 

 

T
a
b

le
 5

-2

 

O
U

-3
 (

A
re

a
 4

C
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
rf

a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 D
e
te

c
te

d
 

V
a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 

(L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

V
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s
 (

U
G

/K
G

) 

A
c
e
to

n
e
 

1
 

-
7
 

5
 

5
 

P
X

-S
0
4
-S

S
-6

8
-0

0
0
2
 

7
.5

7
 

1
.9

7
 

2
.9

1
 

0
.3

4
1
 

M
e
th

y
l 
a
c
e
ta

te
 

1
 

-
7
 

4
 

4
 

P
X

-S
0
4
-S

S
-6

1
-0

0
0
2
 

5
.0

7
 

1
.6

2
 

0
.5

3
5
 

0
.1

1
3
 

M
e
th

y
le

n
e
 c

h
lo

ri
d
e
 

4
 

-
7
 

0
.7

 
2
 

P
X

-S
0
4
-S

S
-6

4
-0

0
0
2
 

2
.3

1
 

0
.4

3
6
 

2
.2

3
 

0
.9

6
3
 

S
e
m

iv
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s
 (

U
G

/K
G

) 

A
c
e
n
a
p
h
th

e
n
e
 

1
 

-
8
 

2
0
 

2
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
6
7
 

4
.9

6
 

5
9
.6

 
0
.7

9
2
 

A
c
e
n
a
p
h
th

y
le

n
e
 

1
 

-
8
 

1
4
 

1
4
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
6
6
 

4
.9

1
 

6
1
.7

 
0
.9

1
8
 

A
n
th

ra
c
e
n
e
 

1
 

-
8
 

5
0
 

5
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
7
1
 

5
.0

7
 

4
9
.1

 
0
.4

6
9
 

B
e
n
z
o
(a

)a
n
th

ra
c
e
n
e
 

1
 

-
8
 

1
9
0
 

1
9
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
8
8
 

5
.2

4
 

5
.9

4
 

0
.0

3
1
 

B
e
n
z
o
(a

)p
y
re

n
e
 

1
 

-
8
 

2
2
0
 

2
2
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
9
2
 

5
.2

6
 

1
2
.8

 
0
.0

6
4
 

B
e
n
z
o
(b

)f
lu

o
ra

n
th

e
n
e
 

1
 

-
8
 

2
4
0
 

2
4
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
9
4
 

5
.2

7
 

1
9
.4

 
0
.0

9
2
 

B
e
n
z
o
(g

,h
,i
)p

e
ry

le
n
e
 

1
 

-
8
 

1
4
0
 

1
4
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
8
2
 

5
.2

0
 

1
7
.9

 
0
.1

0
8
 

B
e
n
z
o
(k

)f
lu

o
ra

n
th

e
n
e
 

1
 

-
8
 

2
3
0
 

2
3
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
9
3
 

5
.2

6
 

1
6
.0

 
0
.0

7
8
 

C
h
ry

s
e
n
e
 

1
 

-
8
 

2
2
0
 

2
2
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
9
2
 

5
.2

6
 

1
2
.8

 
0
.0

6
4
 

D
ib

e
n
z
(a

,h
)a

n
th

ra
c
e
n
e
 

1
 

-
8
 

5
1
 

5
1
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
7
1
 

5
.0

7
 

4
8
.7

 
0
.4

6
2
 

F
lu

o
ra

n
th

e
n
e
 

4
 

-
8
 

8
8
 

3
7
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
7
6
 

5
.0

7
 

9
0
.7

 
0
.4

8
0
 

F
lu

o
re

n
e
 

1
 

-
8
 

1
1
 

1
1
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
6
6
 

4
.8

8
 

6
2
.8

 
1
.0

0
 

In
d
e
n
o
(1

,2
,3

-c
d
)p

y
re

n
e
 

1
 

-
8
 

1
3
0
 

1
3
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
8
1
 

5
.1

9
 

2
1
.3

 
0
.1

3
4
 

P
h
e
n
a
n
th

re
n
e
 

2
 

-
8
 

8
5
 

1
6
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
7
0
 

5
.1

1
 

3
5
.7

 
0
.2

7
5
 

P
y
re

n
e
 

4
 

-
8
 

7
7
 

3
0
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

1
6
9
 

5
.0

5
 

7
0
.5

 
0
.4

5
2
 

b
is

(2
-E

th
y
lh

e
x
y
l)
p
h
th

a
la

te
 

1
 

-
7
 

1
6
0
 

1
6
0
 

P
X

-S
0
4
-S

S
-6

6
-0

0
0
2
 

1
5
7
 

4
.8

2
 

6
4
.2

 
0
.9

9
6
 

P
e
s
ti

c
id

e
s
/P

o
ly

c
h

lo
ri

n
a
te

d
 B

ip
h

e
n

y
ls

 (
U

G
/K

G
) 

4
,4

'-
D

D
D

 
6
 

-
8
 

0
.1

2
 

3
9
 

P
X

-S
0
4
-S

S
-6

7
-0

0
0
2
 

7
.8

9
 

1
.0

0
 

1
3
.0

 
1
.7

1
 

4
,4

'-
D

D
E

 
7
 

-
8
 

1
2
 

3
7
0
 

P
X

-S
0
4
-S

S
-6

5
-0

0
0
2
 

8
8
.6

 
3
.3

7
 

1
3
6
 

1
.6

8
 

4
,4

'-
D

D
T

 
7
 

-
8
 

3
.6

 
2
4
0
 

P
X

-S
0
4
-S

S
-6

5
-0

0
0
2
 

4
5
.8

 
2
.6

6
 

8
1
.0

 
1
.6

2
 

A
ro

c
lo

r-
1
2
6
0
 

1
 

-
7
 

8
6
 

8
6
 

P
X

-S
0
4
-S

S
-6

8
-0

0
0
2
 

2
8
.4

 
3
.1

5
 

2
5
.4

 
0
.5

7
5
 

D
ie

ld
ri
n
 

4
 

-
8
 

0
.7

4
 

1
5
 

P
X

-S
0
4
-S

S
-6

8
-0

0
0
2
 

3
.7

2
 

0
.9

0
7
 

4
.6

4
 

0
.8

6
1
 

E
n
d
o
s
u
lf
a
n
 I
 

1
 

-
8
 

0
.4

3
 

0
.4

3
 

P
X

-S
0
4
-S

S
-6

6
-0

0
0
2
 

0
.8

8
5
 

-0
.1

5
1
 

0
.1

8
6
 

0
.2

8
2
 

E
n
d
o
s
u
lf
a
n
 I
I 

1
 

-
8
 

2
.1

 
2
.1

 
P

X
-S

0
4
-S

S
-6

8
-0

0
0
2
 

1
.8

9
 

0
.6

3
7
 

0
.1

1
2
 

0
.0

5
8
 

E
n
d
ri
n
 

2
 

-
8
 

0
.8

6
 

2
.7

 
P

X
-S

0
4
-S

S
-6

5
-0

0
0
2
 

1
.8

2
 

0
.5

6
0
 

0
.4

9
4
 

0
.3

1
8
 

H
e
p
ta

c
h
lo

r 
2
 

-
8
 

0
.7

7
 

0
.9

 
P

X
-S

0
4
-S

S
-3

3
-0

6
0
1
 

0
.9

3
4
 

-0
.0

7
1
 

0
.0

7
3
 

0
.0

8
4
 

H
e
p
ta

c
h
lo

r 
e
p
o
x
id

e
 

1
 

-
8
 

0
.1

 
0
.1

 
P

X
-S

0
4
-S

S
-3

3
-0

6
0
1
 

0
.8

5
6
 

-0
.3

2
0
 

0
.3

0
6
 

0
.8

0
1
 

M
e
th

o
x
y
c
h
lo

r 
1
 

-
8
 

1
.9

 
1
.9

 
P

X
-S

0
4
-S

S
-3

3
-0

6
0
1
 

8
.6

8
 

2
.0

6
 

2
.7

5
 

0
.5

7
5
 

a
lp

h
a
-C

h
lo

rd
a
n
e
 

6
 

-
8
 

0
.4

9
 

7
.1

 
P

X
-S

0
4
-S

S
-6

8
-0

0
0
2
 

2
.7

0
 

0
.4

7
6
 

2
.7

9
 

1
.0

9
 

b
e
ta

-B
H

C
 

2
 

-
8
 

0
.3

2
 

1
.1

 
P

X
-S

0
4
-S

S
-6

5
-0

0
0
2
 

0
.8

9
6
 

-0
.1

6
3
 

0
.2

3
9
 

0
.3

9
8
 

P
a
g
e

1
o
f 

2
 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  

 
 

 
 

 
 

 
 

 
 

  
 

 
 

 

 

 
 

 
 

 
 

 
 

 

T
a
b

le
 5

-2

 

O
U

-3
 (

A
re

a
 4

C
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
rf

a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 D
e
te

c
te

d
 

V
a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 

(L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

g
a
m

m
a
-C

h
lo

rd
a
n
e
 

3
 

-
8
 

0
.1

2
 

2
.5

 
P

X
-S

0
4
-S

S
-6

6
-0

0
0
2
 

1
.1

8
 

-0
.0

8
9
 

0
.7

3
5
 

0
.9

0
7
 

T
o

ta
l 

M
e
ta

ls
 (

M
G

/K
G

) 

A
lu

m
in

u
m

 
8
 

-
8
 

2
9
6
0
 

7
4
3
0
 

P
X

-S
0
4
-S

S
-6

7
-0

0
0
2
 

5
1
1
5
 

8
.5

0
 

1
4
4
1
 

0
.2

9
8
 

A
n
ti
m

o
n
y
 

4
 

-
8
 

0
.6

6
 

0
.7

5
 

P
X

-S
0
4
-S

S
-6

6
-0

0
0
2
 

0
.5

3
6
 

-0
.6

8
2
 

0
.1

8
5
 

0
.3

7
7
 

A
rs

e
n
ic

 
8
 

-
8
 

0
.8

4
 

2
.6

 
P

X
-S

0
4
-S

S
-3

3
-0

6
0
1
 

1
.8

4
 

0
.5

5
4
 

0
.6

0
9
 

0
.3

8
1
 

B
a
ri
u
m

 
5
 

-
8
 

1
4
.9

 
4
8
 

P
X

-S
0
4
-S

S
-6

7
-0

0
0
2
 

2
6
.2

 
3
.0

8
 

1
6
.1

 
0
.6

7
3
 

B
e
ry

lli
u
m

 
4
 

-
8
 

0
.2

2
 

0
.3

9
 

P
X

-S
0
4
-S

S
-6

7
-0

0
0
2
 

0
.1

9
6
 

-1
.8

7
 

0
.1

3
5
 

0
.7

5
7
 

C
a
d
m

iu
m

 
2
 

-
8
 

0
.0

8
8
 

0
.2

 
P

X
-S

0
4
-S

S
-3

3
-0

6
0
1
 

0
.3

2
5
 

-1
.5

4
 

0
.2

4
5
 

1
.1

1
 

C
a
lc

iu
m

 
8
 

-
8
 

2
2
7
 

4
5
5
0
 

P
X

-S
0
4
-S

S
-6

1
-0

0
0
2
 

9
8
9
 

6
.3

6
 

1
4
5
4
 

0
.9

5
7
 

C
h
ro

m
iu

m
 

8
 

-
8
 

4
.1

 
1
0
.8

 
P

X
-S

0
4
-S

S
-6

8
-0

0
0
2
 

6
.9

9
 

1
.9

0
 

2
.1

4
 

0
.3

1
3
 

C
o
b
a
lt
 

7
 

-
8
 

0
.4

7
 

2
.9

 
P

X
-S

0
4
-S

S
-6

9
-0

0
0
2
 

1
.5

0
 

0
.2

3
1
 

0
.9

0
5
 

0
.6

4
0
 

C
o
p
p
e
r 

7
 

-
8
 

3
.2

 
1
3
 

P
X

-S
0
4
-S

S
-6

8
-0

0
0
2
 

7
.1

1
 

1
.7

6
 

3
.7

2
 

0
.8

0
3
 

C
y
a
n
id

e
 

1
 

-
7
 

0
.3

 
0
.3

 
P

X
-S

0
4
-S

S
-6

6
-0

0
0
2
 

0
.1

0
2
 

-2
.5

5
 

0
.0

9
2
 

0
.7

2
9
 

Ir
o
n
 

8
 

-
8
 

3
1
1
0
 

8
2
1
0
 

P
X

-S
0
4
-S

S
-6

8
-0

0
0
2
 

6
0
7
1
 

8
.6

7
 

1
7
0
6
 

0
.3

1
6
 

L
e
a
d
 

8
 

-
8
 

5
 

3
5
.2

 
P

X
-S

0
4
-S

S
-3

3
-0

6
0
1
 

1
6
.3

 
2
.5

7
 

1
0
.9

 
0
.7

3
4
 

M
a
g
n
e
s
iu

m
 

8
 

-
8
 

2
0
3
 

7
1
2
 

P
X

-S
0
4
-S

S
-6

7
-0

0
0
2
 

4
3
4
 

5
.9

9
 

1
8
1
 

0
.4

3
8
 

M
a
n
g
a
n
e
s
e

 
8
 

-
8
 

1
7
.3

 
1
4
7
 

P
X

-S
0
4
-S

S
-6

9
-0

0
0
2
 

7
0
.6

 
4
.0

3
 

4
5
.4

 
0
.7

6
1
 

M
e
rc

u
ry

 
2
 

-
8
 

0
.1

1
 

0
.5

2
 

P
X

-S
0
4
-S

S
-6

8
-0

0
0
2
 

0
.1

1
5
 

-2
.7

1
 

0
.1

6
6
 

1
.0

4
 

N
ic

k
e
l 

8
 

-
8
 

1
.4

 
5
.1

 
P

X
-S

0
4
-S

S
-6

7
-0

0
0
2
 

3
.2

0
 

1
.0

6
 

1
.4

4
 

0
.5

0
0
 

P
o
ta

s
s
iu

m
 

8
 

-
8
 

1
2
6
 

5
7
9
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

2
6
4
 

5
.4

6
 

1
4
5
 

0
.4

8
3
 

S
ilv

e
r 

5
 

-
8
 

0
.2

1
 

1
1
.2

 
P

X
-S

0
4
-S

S
-6

8
-0

0
0
2
 

2
.0

9
 

-0
.4

2
4
 

3
.7

2
 

1
.8

4
 

S
o
d
iu

m
 

3
 

-
8
 

2
5
.1

 
5
7
.4

 
P

X
-S

0
4
-S

S
-6

5
-0

0
0
2
 

3
0
1
 

5
.1

1
 

2
6
5
 

1
.3

2
 

V
a
n
a
d
iu

m
 

8
 

-
8
 

6
 

1
4
.6

 
P

X
-S

0
4
-S

S
-6

8
-0

0
0
2
 

1
0
.6

 
2
.3

2
 

3
.0

7
 

0
.3

1
2
 

Z
in

c
 

7
 

-
8
 

8
.6

 
2
1
1
 

P
X

-S
0
4
-S

S
-6

9
-0

0
0
2
 

4
6
.7

 
3
.1

4
 

6
8
.0

 
1
.3

0
 

W
e
t 

C
h

e
m

is
tr

y
 (

M
G

/K
G

) 

%
 S

o
lid

s
 

1
 

-
1
 

9
3
 

9
3
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

9
3
.0

 
4
.5

3
 

0
 

0
 

T
o
ta

l 
o
rg

a
n
ic

 c
a
rb

o
n
 (

T
O

C
) 

8
 

-
8
 

1
9
5
7
 

2
4
0
0
0
 

P
X

-S
0
4
-S

S
-3

3
-0

6
0
1
 

9
7
5
0
 

8
.9

3
 

7
5
2
5
 

0
.7

8
4
 

p
H

 
7
 

-
7
 

4
.9

8
 

7
.3

8
 

P
X

-S
0
4
-S

S
-6

6
-0

0
0
2
 

5
.8

5
 

1
.7

6
 

0
.7

9
8
 

0
.1

3
1
 

U
G

/K
G

 -
 m

ic
ro

g
ra

m
 p

e
r 

k
ilo

g
ra

m
 

M
G

/K
G

 -
 m

ill
ig

ra
m

 p
e
r 

k
ilo

g
ra

m
 

P
a
g
e

2
o
f 

2
 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  
 

 
 

 

 
 

 
 

 
 

  

 
 

 

 

  

 

 

 

 

 
 

 

 

 
 

 

T
a
b

le
 5

-4

 

O
U

-3
 (

A
re

a
 4

C
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
b

s
u

rf
a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 

D
e
te

c
te

d
 V

a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 

(L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

V
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s
 (

U
G

/K
G

) 

1
,1

,2
-T

ri
c
h
lo

ro
-1

,2
,2

-t
ri
fl
u
o
ro

e
th

a
n
e
 (

F
re

o
n
-1

1
3
) 

6
 

-
1
1
8
 

0
.6

 
3
 

P
X

-S
0
4
-E

A
0
2
-B

3
A

-1
0
 

6
.7

6
 

1
.7

8
 

3
.1

5
 

0
.6

3
1
 

1
,1

,2
-T

ri
c
h
lo

ro
e
th

a
n
e
 

1
 

-
1
1
8
 

2
 

2
 

P
X

-S
0
4
-E

A
0
2
-S

3
B

-0
1
 

7
.1

7
 

1
.9

2
 

2
.7

7
 

0
.2

9
9
 

1
,1

-D
ic

h
lo

ro
e
th

e
n
e
 

1
 

-
1
1
8
 

0
.6

 
0
.6

 
P

X
-S

0
4
-S

B
-6

1
-0

4
0
6
 

7
.2

0
 

1
.9

1
 

2
.8

1
 

0
.3

5
8
 

1
,3

-D
ic

h
lo

ro
b
e
n
z
e
n
e
 

5
 

-
1
1
8
 

0
.4

 
1
 

P
X

-S
0
4
-E

A
0
2
-B

3
A

-1
0
 

6
.9

8
 

1
.8

4
 

2
.9

9
 

0
.5

4
1
 

1
,4

-D
ic

h
lo

ro
b
e
n
z
e
n
e
 

4
 

-
1
1
8
 

0
.4

 
2
 

P
X

-S
0
4
-E

A
0
2
-B

3
A

-1
0
 

7
.0

3
 

1
.8

7
 

2
.9

2
 

0
.4

6
4
 

2
-B

u
ta

n
o
n
e
 

1
 

-
1
1
8
 

2
9
 

2
9
 

P
X

-S
0
4
-E

A
0
6
-B

4
-0

8
 

7
.4

2
 

1
.9

4
 

3
.4

0
 

0
.3

0
8
 

4
-M

e
th

y
l-
2
-p

e
n
ta

n
o
n
e
 

1
 

-
1
1
8
 

2
 

2
 

P
X

-S
0
4
-S

B
-6

1
-0

4
0
6
 

7
.2

1
 

1
.9

3
 

2
.7

9
 

0
.3

0
1
 

A
c
e
to

n
e
 

1
4
 

-
1
1
8
 

4
 

3
3
0
 

P
X

-S
0
4
-E

A
0
6
-B

4
-0

8
 

1
0
.5

 
1
.9

9
 

2
9
.9

 
0
.5

4
2
 

B
ro

m
o
m

e
th

a
n
e
 

1
 

-
1
1
8
 

3
7
 

3
7
 

P
X

-S
0
4
-E

A
0
2
B

-S
2
B

-0
3
 

7
.5

0
 

1
.9

5
 

3
.8

8
 

0
.3

1
9
 

C
a
rb

o
n
 d

is
u
lf
id

e
 

2
 

-
1
1
8
 

0
.7

 
1
 

P
X

-S
0
4
-S

B
-6

1
-0

4
0
6
 

7
.1

5
 

1
.9

0
 

2
.8

7
 

0
.3

9
2
 

C
a
rb

o
n
 t

e
tr

a
c
h
lo

ri
d
e
 

1
 

-
1
1
8
 

0
.5

 
0
.5

 
P

X
-S

0
4
-S

B
-6

1
-0

4
0
6
 

7
.1

9
 

1
.9

1
 

2
.8

2
 

0
.3

6
9
 

C
h
lo

ro
m

e
th

a
n
e
 

1
 

-
1
1
8
 

1
0
 

1
0
 

P
X

-S
0
4
-E

A
0
2
B

-S
2
B

-0
3
 

7
.2

8
 

1
.9

4
 

2
.7

6
 

0
.2

8
1
 

C
y
c
lo

h
e
x
a
n
e

 
3
 

-
1
1
8
 

0
.6

 
0
.9

 
P

X
-S

0
4
-E

A
0
2
-B

3
A

-1
0
 

7
.0

5
 

1
.8

7
 

2
.8

9
 

0
.4

5
7
 

D
ic

h
lo

ro
d
if
lu

o
ro

m
e
th

a
n
e
 (

F
re

o
n
-1

2
) 

1
 

-
1
1
8
 

3
 

3
 

P
X

-S
0
4
-S

B
-6

1
-0

4
0
6
 

7
.2

2
 

1
.9

3
 

2
.7

7
 

0
.2

8
9
 

M
e
th

y
lc

y
c
lo

h
e
x
a
n
e
 

4
 

-
1
1
8
 

0
.5

 
1
 

P
X

-S
0
4
-E

A
0
2
-B

3
A

-1
0
 

7
.0

2
 

1
.8

6
 

2
.9

3
 

0
.4

7
3
 

M
e
th

y
le

n
e
 c

h
lo

ri
d
e
 

1
1
 

-
1
1
8
 

0
.8

 
4
 

P
X

-S
0
4
-E

A
0
2
-B

5
A

-0
7
 

6
.1

0
 

1
.5

5
 

3
.6

3
 

0
.8

6
8
 

S
ty

re
n
e
 

2
 

-
1
1
8
 

0
.5

 
0
.5

 
P

X
-S

0
4
-E

A
0
2
-S

4
A

-1
0
 

7
.1

4
 

1
.8

9
 

2
.8

7
 

0
.4

3
9
 

T
e
tr

a
c
h
lo

ro
e
th

e
n
e
 

8
 

-
1
1
8
 

0
.5

 
1
1
 

P
X

-S
0
4
-E

A
0
5
-B

5
-1

0
 

7
.0

5
 

1
.8

7
 

2
.9

6
 

0
.4

7
7
 

T
o
lu

e
n
e
 

2
 

-
1
1
8
 

3
 

6
 

P
X

-S
0
4
-E

A
0
2
B

-S
2
B

-0
3
 

6
.1

8
 

1
.4

7
 

3
.7

9
 

1
.0

9
 

T
ri
c
h
lo

ro
e
th

e
n
e
 

1
 

-
1
1
8
 

1
 

1
 

P
X

-S
0
4
-S

B
-6

1
-0

4
0
6
 

7
.2

0
 

1
.9

2
 

2
.8

1
 

0
.3

3
1
 

V
in

y
l 
c
h
lo

ri
d
e
 

2
 

-
1
1
8
 

0
.6

 
2
 

P
X

-S
0
4
-E

A
0
2
-S

3
B

-0
1
 

7
.1

2
 

1
.9

0
 

2
.8

4
 

0
.3

7
3
 

X
y
le

n
e
, 

to
ta

l 
2
 

-
1
1
8
 

1
 

2
 

P
X

-S
0
4
-S

B
-6

1
-0

4
0
6
 

7
.1

7
 

1
.9

1
 

2
.8

4
 

0
.3

5
0
 

c
is

-1
,2

-D
ic

h
lo

ro
e
th

e
n
e
 

1
 

-
1
1
8
 

3
 

3
 

P
X

-S
0
4
-E

A
0
2
B

-N
2
B

-0
3
 

7
.2

2
 

1
.9

3
 

2
.7

7
 

0
.2

8
9
 

S
e
m

iv
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s
 (

U
G

/K
G

) 

4
-C

h
lo

ro
-3

-m
e
th

y
lp

h
e
n
o
l 

1
 

-
1
1
8
 

3
3
 

3
3
 

P
X

-S
0
4
-E

A
0
5
-S

3
B

-0
5
 

1
8
1
 

5
.1

9
 

1
6
.9

 
0
.1

6
6
 

4
-C

h
lo

ro
a
n
ili

n
e
 

1
 

-
1
1
8
 

8
0
0
 

8
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

1
8
8
 

5
.2

2
 

5
7
.6

 
0
.1

4
6
 

A
c
e
n
a
p
h
th

e
n
e
 

1
 

-
1
1
8
 

4
7
0
 

4
7
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
8
5
 

5
.2

1
 

2
8
.2

 
0
.1

0
2
 

A
n
th

ra
c
e
n
e
 

1
 

-
1
1
8
 

4
3
0
 

4
3
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
8
5
 

5
.2

1
 

2
4
.8

 
0
.0

9
5
 

B
e
n
z
o
(a

)a
n
th

ra
c
e
n
e
 

3
 

-
1
1
8
 

9
8
 

2
3
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

2
0
0
 

5
.2

2
 

1
9
5
 

0
.2

4
8
 

B
e
n
z
o
(a

)p
y
re

n
e
 

3
 

-
1
1
8
 

7
3
 

2
5
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

2
0
2
 

5
.2

2
 

2
1
4
 

0
.2

6
2
 

B
e
n
z
o
(b

)f
lu

o
ra

n
th

e
n
e
 

3
 

-
1
1
8
 

7
8
 

2
7
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

2
0
4
 

5
.2

2
 

2
3
2
 

0
.2

6
7
 

B
e
n
z
o
(g

,h
,i
)p

e
ry

le
n
e
 

3
 

-
1
1
8
 

8
4
 

9
1
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
8
7
 

5
.2

1
 

6
8
.8

 
0
.1

8
1
 

B
e
n
z
o
(k

)f
lu

o
ra

n
th

e
n
e
 

3
 

-
1
1
8
 

9
6
 

1
5
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
9
3
 

5
.2

2
 

1
2
2
 

0
.2

1
1
 

B
u
ty

lb
e
n
z
y
lp

h
th

a
la

te
 

2
 

-
1
1
8
 

2
6
 

5
7
0
 

P
X

-S
0
4
-E

A
0
1
-S

1
-0

2
 

1
8
5
 

5
.2

0
 

3
9
.8

 
0
.2

1
5
 

C
a
rb

a
z
o
le

 
1
 

-
1
1
8
 

4
3
0
 

4
3
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
8
5
 

5
.2

1
 

2
4
.8

 
0
.0

9
5
 

P
a
g
e

1
o
f 

3
 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  
 

 
 

 

 
 

 
 

 
 

  
 

 
 

  

  

 

 
 

 
 

 

T
a
b

le
 5

-4

 

O
U

-3
 (

A
re

a
 4

C
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
b

s
u

rf
a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 

D
e
te

c
te

d
 V

a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 

(L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

C
h
ry

s
e
n
e
 

3
 

-
1
1
8
 

1
1
0
 

2
5
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

2
0
3
 

5
.2

3
 

2
1
4
 

0
.2

5
9
 

D
i-
n
-o

c
ty

lp
h
th

a
la

te
 

1
1
 

-
1
1
8
 

1
4
 

2
3
0
 

P
X

-S
0
4
-E

A
0
4
-S

2
-1

0
 

1
7
4
 

5
.1

1
 

3
5
.1

 
0
.3

8
2
 

D
ib

e
n
z
(a

,h
)a

n
th

ra
c
e
n
e
 

1
 

-
1
1
8
 

5
5
0
 

5
5
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
8
6
 

5
.2

2
 

3
5
.2

 
0
.1

1
4
 

D
ib

e
n
z
o
fu

ra
n
 

1
 

-
1
1
8
 

1
3
0
 

1
3
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
8
2
 

5
.2

0
 

1
0
.9

 
0
.0

6
1
 

F
lu

o
ra

n
th

e
n
e

 
8
 

-
1
1
8
 

9
 

6
6
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

2
3
5
 

5
.1

8
 

5
9
3
 

0
.5

3
5
 

F
lu

o
re

n
e
 

1
 

-
1
1
8
 

3
0
0
 

3
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
8
4
 

5
.2

1
 

1
4
.5

 
0
.0

7
0
 

In
d
e
n
o
(1

,2
,3

-c
d
)p

y
re

n
e
 

3
 

-
1
1
8
 

8
2
 

1
8
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
9
5
 

5
.2

2
 

1
5
0
 

0
.2

3
0
 

P
h
e
n
a
n
th

re
n
e
 

6
 

-
1
1
8
 

1
3
0
 

4
0
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

2
1
4
 

5
.2

2
 

3
5
2
 

0
.2

9
4
 

P
y
re

n
e
 

5
 

-
1
1
8
 

7
8
 

5
3
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

2
2
6
 

5
.2

3
 

4
7
2
 

0
.3

3
8
 

b
is

(2
-E

th
y
lh

e
x
y
l)
p
h
th

a
la

te
 

1
6
 

-
1
1
8
 

1
2
 

1
0
0
0
0
 

P
X

-S
0
4
-E

A
0
5
-N

5
-0

4
 

2
4
6
 

4
.8

6
 

9
1
1
 

0
.9

8
8
 

P
e
s
ti

c
id

e
s
/P

o
ly

c
h

lo
ri

n
a
te

d
 B

ip
h

e
n

y
ls

 (
U

G
/K

G
) 

4
,4

'-
D

D
D

 
2
9
 

-
1
1
8
 

0
.8

5
 

1
2
0
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

3
.4

9
 

0
.7

3
5
 

1
1
.2

 
0
.6

2
2
 

4
,4

'-
D

D
E

 
6
3
 

-
1
1
8
 

0
.5

6
 

1
5
0
 

P
X

-S
0
4
-E

A
0
6
-S

6
-0

1
 

6
.9

2
 

1
.0

2
 

1
8
.2

 
1
.0

4
 

4
,4

'-
D

D
T

 
6
0
 

-
1
1
8
 

0
.8

2
 

3
2
0
 

P
X

-S
0
4
-E

A
0
2
-B

3
C

-1
0
 

8
.1

8
 

1
.0

4
 

3
1
.6

 
1
.0

0
 

A
ro

c
lo

r-
1
2
5
4
 

9
 

-
1
1
8
 

2
2
 

7
0
0
 

P
X

-S
0
4
-E

A
0
1
-N

5
-0

4
 

2
9
.1

 
3
.0

2
 

6
9
.5

 
0
.5

0
7
 

A
ro

c
lo

r-
1
2
6
0
 

8
 

-
1
1
8
 

1
2
 

2
4
0
 

P
X

-S
0
4
-E

A
0
1
-N

5
-0

4
 

2
0
.6

 
2
.9

4
 

2
0
.7

 
0
.2

7
0
 

D
ie

ld
ri
n
 

8
 

-
1
1
8
 

1
.2

 
1
4
0
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

3
.1

7
 

0
.6

7
5
 

1
2
.8

 
0
.4

7
0
 

E
n
d
o
s
u
lf
a
n
 I
 

2
 

-
1
1
8
 

0
.3

2
 

0
.4

9
 

P
X

-S
0
4
-E

A
0
2
-B

1
A

-1
0
 

0
.9

3
2
 

-0
.0

7
7
 

0
.0

8
5
 

0
.1

2
6
 

E
n
d
o
s
u
lf
a
n
 s

u
lf
a
te

 
2
 

-
1
1
8
 

2
.9

 
6
.7

 
P

X
-S

0
4
-E

A
0
4
-S

1
-0

5
 

1
.8

8
 

0
.6

1
7
 

0
.4

6
8
 

0
.1

3
7
 

E
n
d
ri
n
 

7
 

-
1
1
8
 

0
.8

1
 

4
.7

 
P

X
-S

0
4
-E

A
0
2
-B

5
B

-0
5
 

1
.8

3
 

0
.5

9
0
 

0
.3

3
1
 

0
.1

6
1
 

E
n
d
ri
n
 a

ld
e
h
y
d
e
 

2
 

-
1
1
8
 

3
 

4
.2

 
P

X
-S

0
4
-E

A
0
4
-S

1
-0

5
 

1
.8

6
 

0
.6

1
2
 

0
.2

6
2
 

0
.1

0
3
 

E
n
d
ri
n
 k

e
to

n
e
 

2
 

-
1
1
8
 

1
.7

 
8
.1

 
P

X
-S

0
4
-E

A
0
5
-B

5
-2

-0
8
 

1
.8

8
 

0
.6

1
3
 

0
.5

8
6
 

0
.1

4
7
 

M
e
th

o
x
y
c
h
lo

r 
2
 

-
1
1
8
 

5
.7

 
1
3
 

P
X

-S
0
4
-E

A
0
5
-B

5
-2

-0
8
 

9
.4

1
 

2
.2

4
 

0
.6

7
9
 

0
.0

7
5
 

a
lp

h
a
-B

H
C

 
1
 

-
1
1
8
 

2
.3

 
2
.3

 
P

X
-S

0
4
-E

A
0
2
B

-N
2
B

-0
3
 

0
.9

5
3
 

-0
.0

5
4
 

0
.1

3
4
 

0
.0

9
7
 

a
lp

h
a
-C

h
lo

rd
a
n
e
 

1
2
 

-
1
1
8
 

0
.4

2
 

9
7
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

1
.8

1
 

-0
.0

2
0
 

8
.8

5
 

0
.5

1
5
 

b
e
ta

-B
H

C
 

6
 

-
1
1
8
 

0
.8

 
1
.8

 
P

X
-S

0
4
-E

A
0
5
-S

5
-0

6
 

0
.9

3
2
 

-0
.0

9
0
 

0
.1

6
7
 

0
.2

1
2
 

g
a
m

m
a
-B

H
C

 (
L
in

d
a
n
e
) 

1
 

-
1
1
8
 

0
.9

4
 

0
.9

4
 

P
X

-S
0
4
-E

A
0
2
-B

5
B

-0
5
 

0
.9

4
1
 

-0
.0

6
3
 

0
.0

4
8
 

0
.0

5
0
 

g
a
m

m
a
-C

h
lo

rd
a
n
e
 

1
 

-
6
1
 

1
.7

 
1
.7

 
P

X
-S

0
4
-S

B
-6

6
-0

4
0
6
 

0
.9

4
9
 

-0
.0

5
7
 

0
.1

0
8
 

0
.0

9
0
 

te
c
h
n
ic

a
l-
C

h
lo

rd
a
n
e
 

5
 

-
5
7
 

1
.8

 
1
0
0
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

2
.9

0
 

0
.1

1
4
 

1
3
.1

 
0
.7

1
0
 

T
o

ta
l 

M
e
ta

ls
 (

M
G

/K
G

) 

A
lu

m
in

u
m

 
1
1
7
 

-
1
1
8
 

2
9
1
 

2
0
5
0
0
 

P
X

-S
0
4
-E

A
0
1
-S

2
A

-0
2
 

5
0
5
4
 

8
.0

5
 

4
4
1
7
 

1
.1

1
 

A
n
ti
m

o
n
y
 

2
 

-
1
1
8
 

0
.6

4
 

5
.4

 
P

X
-S

0
4
-E

A
0
5
-B

7
-1

0
 

2
.4

2
 

-0
.2

5
0
 

3
.0

7
 

1
.5

6
 

A
rs

e
n
ic

 
7
5
 

-
1
1
8
 

0
.4

3
 

5
.4

 
P

X
-S

0
4
-E

A
0
2
-B

2
A

-1
0
 

1
.8

3
 

0
.2

5
8
 

1
.3

9
 

0
.9

1
3
 

B
a
ri
u
m

 
8
9
 

-
1
1
8
 

1
.3

 
4
1
2
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

2
2
.8

 
2
.4

8
 

4
0
.4

 
1
.1

6
 

B
e
ry

lli
u
m

 
2
6
 

-
1
1
8
 

0
.0

5
6
 

0
.6

7
 

P
X

-S
0
4
-E

A
0
1
-S

2
A

-0
2
 

0
.1

6
7
 

-2
.4

8
 

0
.2

0
5
 

1
.2

3
 

C
a
d
m

iu
m

 
1
4
 

-
1
1
8
 

0
.1

4
 

6
.2

 
P

X
-S

0
4
-E

A
0
5
-B

7
-1

0
 

0
.3

8
0
 

-1
.7

8
 

0
.6

3
7
 

1
.4

0
 

P
a
g
e

2
o
f 

3
 



 

 
 

 
 

 
 

 
 

 

 
 

 
 

  

 

  

  
 

 
 

 

 
 

 
 

 
 

  
 

 

 
 

 
 

 
 

 

T
a
b

le
 5

-4

 

O
U

-3
 (

A
re

a
 4

C
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
b

s
u

rf
a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y
 

M
in

im
u

m
 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 

D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 

D
e
te

c
te

d
 V

a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 

(L
n

) 

S
ta

n
d

a
rd

 D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

C
a
lc

iu
m

 
5
7
 

-
1
1
8
 

4
9
.4

 
4
0
5
0
 

P
X

-S
0
4
-E

A
0
2
-B

3
C

-1
0
 

3
5
0
 

5
.1

5
 

5
1
4
 

1
.2

3
 

C
h
ro

m
iu

m
 

1
0
1
 

-
1
1
8
 

0
.3

7
 

1
0
3
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

6
.9

8
 

1
.4

7
 

1
0
.2

 
0
.9

9
2
 

C
o
b
a
lt
 

8
8
 

-
1
1
8
 

0
.1

4
 

7
.3

 
P

X
-S

0
4
-E

A
0
1
-S

2
A

-0
2
 

2
.2

1
 

0
.2

4
6
 

2
.0

8
 

1
.2

1
 

C
o
p
p
e
r 

1
0
3
 

-
1
1
8
 

0
.6

1
 

1
8
9
0
 

P
X

-S
0
4
-E

A
0
2
-S

4
B

-1
0
 

2
2
.9

 
1
.2

9
 

1
7
4
 

1
.2

7
 

C
y
a
n
id

e
 

4
 

-
1
1
8
 

0
.1

8
 

1
.8

 
P

X
-S

0
4
-E

A
0
5
-B

7
-1

0
 

0
.1

2
0
 

-2
.7

1
 

0
.1

9
1
 

1
.0

0
 

Ir
o
n
 

1
1
8
 

-
1
1
8
 

3
3
9
 

2
3
4
0
0
 

P
X

-S
0
4
-E

A
0
1
-S

2
A

-0
2
 

6
3
4
1
 

8
.2

9
 

5
6
3
8
 

1
.0

6
 

L
e
a
d
 

1
0
6
 

-
1
1
8
 

0
.8

4
 

2
1
8
 

P
X

-S
0
4
-E

A
0
5
-B

7
-1

0
 

1
1
.7

 
1
.6

1
 

2
7
.4

 
1
.2

2
 

M
a
g
n
e
s
iu

m
 

8
0
 

-
1
1
8
 

2
5
.9

 
1
9
3
0
 

P
X

-S
0
4
-E

A
0
1
-S

2
A

-0
2
 

3
4
8
 

5
.1

9
 

3
8
8
 

1
.2

8
 

M
a
n
g
a
n
e
s
e
 

1
1
5
 

-
1
1
8
 

1
 

4
2
1
 

P
X

-S
0
4
-E

A
0
6
-N

5
-0

8
 

6
5
.4

 
3
.5

3
 

7
3
.5

 
1
.3

3
 

M
e
rc

u
ry

 
2
3
 

-
1
1
8
 

0
.0

4
5
 

5
.2

 
P

X
-S

0
4
-E

A
0
5
-B

7
-1

0
 

0
.1

0
2
 

-3
.1

8
 

0
.4

9
3
 

0
.7

4
8
 

N
ic

k
e
l 

8
6
 

-
1
1
8
 

0
.4

1
 

1
4
.6

 
P

X
-S

0
4
-E

A
0
5
-B

7
-1

0
 

3
.3

3
 

0
.7

8
7
 

2
.8

3
 

1
.0

1
 

P
o
ta

s
s
iu

m
 

5
6
 

-
1
1
8
 

1
0
.6

 
7
6
4
 

P
X

-S
0
4
-E

A
0
1
-B

2
C

-0
3
 

1
8
3
 

4
.8

1
 

1
6
2
 

0
.9

6
1
 

S
e
le

n
iu

m
 

2
6
 

-
1
1
8
 

0
.4

8
 

2
.2

 
P

X
-S

0
4
-E

A
0
2
-N

3
-0

3
 

0
.5

2
2
 

-0
.7

8
8
 

0
.3

1
7
 

0
.5

0
6
 

S
ilv

e
r 

1
5
 

-
1
1
8
 

0
.1

8
 

6
8
.1

 
P

X
-S

0
4
-E

A
0
5
-B

7
-1

0
 

1
.5

4
 

-0
.9

8
3
 

6
.9

5
 

1
.4

1
 

S
o
d
iu

m
 

1
1
 

-
1
1
8
 

5
1
.1

 
2
0
3
 

P
X

-S
0
4
-E

A
0
5
-S

2
A

-0
5
 

1
8
8
 

4
.3

5
 

2
2
7
 

1
.3

7
 

V
a
n
a
d
iu

m
 

1
1
3
 

-
1
1
8
 

0
.5

1
 

4
1
 

P
X

-S
0
4
-E

A
0
2
-N

3
-0

3
 

9
.5

2
 

1
.7

6
 

8
.6

2
 

1
.0

9
 

Z
in

c
 

9
7
 

-
1
1
8
 

1
.6

 
1
0
8
0
 

P
X

-S
0
4
-E

A
0
1
-B

2
C

-0
3
 

4
1
.3

 
2
.7

3
 

1
0
9
 

1
.4

2
 

W
e
t 

C
h

e
m

is
tr

y
 (

M
G

/K
G

) 

p
H

 
6
 

-
6
 

5
.0

4
 

7
.0

2
 

P
X

-S
0
4
-S

B
-6

5
-0

4
0
6
 

5
.9

6
 

1
.7

8
 

0
.9

0
7
 

0
.1

5
3
 

U
G

/K
G

 -
 m

ic
ro

g
ra

m
 p

e
r 

k
ilo

g
ra

m
 

M
G

/K
G

 -
 m

ill
ig

ra
m

 p
e
r 

k
ilo

g
ra

m
 

P
a
g
e

3
o
f 

3
 



 



 
 

 
 

 
 

 

 

  
 

 

  
 

 

 
 

 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 

T
a
b

le
 6

-2

 

O
U

-4
 (

A
re

a
 4

D
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i
n

 S
u

rf
a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 
In

v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
 

D
e

te
c

ti
o

n
 

F
re

q
u

e
n

c
y

 

M
in

im
u

m
 D

e
te

c
te

d
 

C
o

n
c

e
n

tr
a

ti
o

n
 

M
a

x
im

u
m

 D
e

te
c

te
d

 

C
o

n
c

e
n

tr
a

ti
o

n
 

S
a

m
p

le
ID

 o
f 

M
a

x
im

u
m

 

D
e

te
c

te
d

 V
a

lu
e

 

M
e

a
n

 

V
a

lu
e

 

(N
o

rm
) 

M
e

a
n

 

V
a

lu
e

 (
L

n
) 

S
ta

n
d

a
rd

 

D
e

v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e

v
ia

ti
o

n
 (

L
n

) 

V
o

la
ti

le
 O

rg
a

n
ic

 C
o

m
p

o
u

n
d

s
 (

U
G

/K
G

) 

A
c
e

to
n

e
 

1
 

-
6

 
1

2
 

1
2

 
P

X
-S

0
4

-S
S

-2
3

-0
5

9
7

 
7

.9
2

 
2

.0
2

 
2

.7
1

 
0

.3
3

5
 

B
ro

m
o

m
e

th
a

n
e

 
1

 
-

6
 

8
 

8
 

P
X

-S
0

4
-S

S
-2

3
-0

5
9

7
 

5
.2

5
 

1
.6

0
 

1
.8

6
 

0
.4

0
0

 

T
o

lu
e

n
e

 
2

 
-

6
 

2
 

4
 

P
X

-S
0

4
-S

S
-2

2
P

-0
5

9
7

 
4

.9
2

 
1

.5
3

 
1

.6
6

 
0

.4
4

0
 

X
y
le

n
e

, 
to

ta
l 

1
 

-
6

 
3

 
3

 
P

X
-S

0
4

-S
S

-2
2

P
-0

5
9

7
 

5
.4

2
 

1
.6

6
 

1
.2

4
 

0
.2

8
2

 

S
e

m
iv

o
la

ti
le

 O
rg

a
n

ic
 C

o
m

p
o

u
n

d
s

 (
U

G
/K

G
) 

b
is

(2
-E

th
y
lh

e
x
y
l)
p

h
th

a
la

te
 

2
 

-
6

 
7

3
 

5
4

0
 

P
X

-S
0

4
-S

S
-0

7
-0

8
9

6
 

1
5

2
 

4
.4

5
 

1
9

7
 

1
.1

2
 

P
e

s
ti

c
id

e
/P

o
ly

c
h

lo
ri

n
a

te
d

 B
ip

h
e

n
y
ls

 (
U

G
/K

G
) 

4
,4

'-
D

D
E

 
4

 
-

6
 

2
.1

 
9

.5
 

P
X

-S
0

4
-S

S
-0

7
-0

8
9

6
 

3
.9

1
 

1
.1

7
 

2
.9

4
 

0
.6

5
1

 

4
,4

'-
D

D
T

 
4

 
-

6
 

2
 

1
1

 
P

X
-S

0
4

-S
S

-0
7

-0
8

9
6

 
4

.1
4

 
1

.1
9

 
3

.5
3

 
0

.7
0

8
 

T
o

ta
l 
M

e
ta

ls
 (

M
G

/K
G

) 

A
lu

m
in

u
m

 
6

 
-

6
 

2
2

0
0

 
6

1
4

0
 

P
X

-S
0

4
-S

S
-0

5
-0

8
9

6
 

3
8

0
0

 
8

.1
7

 
1

6
4

0
 

0
.4

2
0

 

A
rs

e
n

ic
 

6
 

-
6

 
1

.8
 

3
.7

 
P

X
-S

0
4

-S
S

-0
7

-0
8

9
6

 
2

.3
8

 
0

.8
4

1
 

0
.6

6
8

 
0

.2
4

4
 

B
a

ri
u

m
 

5
 

-
6

 
6

.6
 

1
8

.2
 

P
X

-S
0

4
-S

S
-0

5
-0

8
9

6
 

1
2

.2
 

2
.3

8
 

5
.6

3
 

0
.5

9
5

 

C
a

lc
iu

m
 

3
 

-
6

 
6

0
.3

 
2

0
0

 
P

X
-S

0
4

-S
S

-0
7

-0
8

9
6

 
1

4
1

 
4

.8
9

 
4

5
.6

 
0

.4
1

0
 

C
h

ro
m

iu
m

 
6

 
-

6
 

3
.5

 
8

.8
 

P
X

-S
0

4
-S

S
-0

5
-0

8
9

6
 

6
.0

5
 

1
.7

6
 

1
.7

8
 

0
.3

1
0

 

C
o

b
a

lt
 

3
 

-
6

 
1

.1
 

3
 

P
X

-S
0

4
-S

S
-2

2
-0

5
9

7
 

1
.3

3
 

0
.1

1
9

 
0

.8
7

9
 

0
.6

1
9

 

C
o

p
p

e
r 

6
 

-
6

 
2

.2
 

4
.4

 
P

X
-S

0
4

-S
S

-0
5

-0
8

9
6

 
3

.3
5

 
1

.1
9

 
0

.7
6

6
 

0
.2

4
2

 

Ir
o

n
 

6
 

-
6

 
3

8
7

0
 

6
1

9
0

 
P

X
-S

0
4

-S
S

-0
9

-0
8

9
6

 
5

2
3

0
 

8
.5

5
 

8
3

5
 

0
.1

6
9

 

L
e

a
d

 
6

 
-

6
 

5
.6

 
1

0
 

P
X

-S
0

4
-S

S
-0

7
-0

8
9

6
 

7
.6

2
 

2
.0

2
 

1
.4

1
 

0
.1

8
4

 

M
a

g
n

e
s
iu

m
 

6
 

-
6

 
2

3
5

 
4

6
8

 
P

X
-S

0
4

-S
S

-0
9

-0
8

9
6

 
3

4
1

.5
 

5
.7

9
 

1
0

5
 

0
.3

0
6

 

M
a

n
g

a
n

e
s
e

 
6

 
-

6
 

2
2

.5
 

4
9

.6
 

P
X

-S
0

4
-S

S
-2

3
-0

5
9

7
 

4
1

.4
 

3
.6

9
 

9
.9

4
 

0
.2

9
5

 

N
ic

k
e

l 
4

 
-

6
 

1
.5

 
4

.7
 

P
X

-S
0

4
-S

S
-2

2
-0

5
9

7
 

3
.2

3
 

1
.1

1
 

1
.1

6
 

0
.4

0
8

 

P
o

ta
s
s
iu

m
 

4
 

-
6

 
1

9
6

 
4

3
0

 
P

X
-S

0
4

-S
S

-0
5

-0
8

9
6

 
2

7
2

 
5

.3
9

 
1

6
0

 
0

.8
0

0
 

S
e

le
n

iu
m

 
1

 
-

6
 

0
.5

7
 

0
.5

7
 

P
X

-S
0

4
-S

S
-0

7
-0

8
9

6
 

0
.3

4
1

 
-1

.1
4

 
0

.1
3

5
 

0
.3

9
0

 

S
ilv

e
r 

1
 

-
6

 
1

.1
 

1
.1

 
P

X
-S

0
4

-S
S

-0
7

-0
8

9
6

 
0

.5
0

8
 

-0
.7

9
2

 
0

.3
0

1
 

0
.4

9
4

 

T
h

a
lli

u
m

 
4

 
-

6
 

0
.4

2
 

1
.5

 
P

X
-S

0
4

-S
S

-2
2

P
-0

5
9

7
 

0
.5

7
5

 
-0

.7
7

2
 

0
.4

7
2

 
0

.6
8

7
 

V
a

n
a

d
iu

m
 

4
 

-
6

 
1

0
.9

 
1

2
.2

 
P

X
-S

0
4

-S
S

-0
7

-0
8

9
6

 
9

.5
2

 
2

.2
0

 
2

.9
7

 
0

.3
6

3
 

Z
in

c
 

3
 

-
6

 
6

.8
 

1
2

.3
 

P
X

-S
0

4
-S

S
-0

9
-0

8
9

6
 

7
.5

5
 

1
.9

5
 

3
.2

4
 

0
.4

1
3

 

N
o

te
s
: 

U
G

/K
G

 -
M

ic
ro

g
ra

m
/K

ilo
g

ra
m

 

M
G

/K
G

 -
M

ill
ig

ra
m

/K
ilo

g
ra

m
 

L
n

 -
n

a
tu

ra
l 
lo

g
 

P
a
g
e
 1

 o
f 

1
 



 



 
 

 
 

  

 
 

 
 

  

  

 
 

 

 
 

 

 
 

 

 

 

 
 

 
 

 
 

 
 

 

 

 

 
 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 

T
a
b

le
 6

-4

 

O
U

-4
 (

A
re

a
 4

D
) 

S
u

m
m

a
ry

 S
ta

ti
s
ti

c
s
 f

o
r 

D
e
te

c
te

d
 C

o
n

s
ti

tu
e
n

ts
 i

n
 S

u
b

s
u

rf
a
c
e
 S

o
il


 
S

it
e
s
 4

 a
n

d
 5

 R
e
m

e
d

ia
l 

In
v
e
s
ti

g
a
ti

o
n


 
N

A
S

 P
a
tu

x
e
n

t 
R

iv
e
r,

 M
a
ry

la
n

d

 

A
n

a
ly

te
N

a
m

e
 

D
e
te

c
ti

o
n

 

F
re

q
u

e
n

c
y

 

M
in

im
u

m
 D

e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

M
a
x
im

u
m

 D
e
te

c
te

d
 

C
o

n
c
e
n

tr
a
ti

o
n

 

S
a
m

p
le

 I
D

 o
f 

M
a
x
im

u
m

 

D
e
te

c
te

d
 V

a
lu

e
 

M
e
a
n

 V
a
lu

e
 

(N
o

rm
) 

M
e
a
n

 V
a
lu

e
 (

L
n

) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(N
o

rm
) 

S
ta

n
d

a
rd

 

D
e
v
ia

ti
o

n
 

(L
n

) 

V
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s

 (
U

G
/K

G
) 

M
e
th

y
lc

y
c
lo

h
e
x
a
n
e

 
1

 
-

1
5
 

5
6
 

5
6
 

P
X

-S
0
4
-S

B
-2

7
1
-0

4
0
6

 
9
.1

0
 

1
.8

7
 

1
3
.1

 
0
.6

4
6

 

S
e
m

iv
o

la
ti

le
 O

rg
a
n

ic
 C

o
m

p
o

u
n

d
s

 (
U

G
/K

G
) 

B
e
n
z
a
ld

e
h
y
d
e

 
1

 
-

1
5
 

2
0
0
 

2
0
0
 

P
X

-S
0
4
-S

B
-2

3
2
-0

1
0
2

 
1
9
5
 

5
.2

7
 

2
2
.5

 
0
.1

0
6

 

b
is

(2
-E

th
y
lh

e
x
y
l)
p
h
th

a
la

te
 

2
 

-
1
5
 

1
0
0
 

4
0
0
0
 

P
X

-S
0
4
-S

B
-2

4
4
-0

1
0
2

 
4
4
1
 

5
.4

2
 

9
8
5
 

0
.8

2
0

 

P
e
s
ti

c
id

e
/P

o
ly

c
h

lo
ri

n
a
te

d
 B

ip
h

e
n

y
ls

 (
U

G
/K

G
) 

4
,4

'-
D

D
D

 
7

 
-

1
5
 

1
.8

 
4
2
0
0
 

P
X

-S
0
4
-S

B
-2

3
2
-0

1
0
2

 
2
8
8
 

1
.7

0
 

1
0
8
0
 

2
.1

5
 

4
,4

'-
D

D
E

 
1
0
 

-
1
5
 

0
.8

6
 

1
6
0
0
 

P
X

-S
0
4
-S

B
-2

3
2
-0

1
0
2

 
1
3
8
 

2
.0

9
 

4
1
1
 

2
.3

2
 

4
,4

'-
D

D
T

 
9

 
-

1
5
 

2
 

1
4
0
0
0
 

P
X

-S
0
4
-S

B
-2

3
2
-0

1
0
2

 
1
0
2
0
 

2
.4

3
 

3
6
0
0
 

2
.8

0
 

A
ro

c
lo

r-
1
2
5
4

 
1

 
-

1
5
 

3
3
 

3
3
 

P
X

-S
0
4
-S

B
-2

4
7
-0

4
0
6

 
1
4
1
 

3
.2

4
 

4
7
3
 

1
.2

0
 

D
ie

ld
ri
n

 
1

 
-

1
5
 

0
.7

 
0
.7

 
P

X
-S

0
4
-S

B
-2

3
4
-0

1
0
2

 
1
4
.0

 
0
.8

4
9

 
4
7
.3

 
1
.2

4
 

E
n
d
o
s
u
lf
a
n

 I
 

1
 

-
1
5
 

0
.6

6
 

0
.6

6
 

P
X

-S
0
4
-S

B
-2

3
6
-0

1
0
2

 
7
.2

0
 

0
.2

2
9

 
2
4
.3

 
1
.2

0
 

E
n
d
ri
n

 a
ld

e
h
y
d
e

 
1

 
-

1
5
 

1
 

1
 

P
X

-S
0
4
-S

B
-2

3
3
-0

1
0
2

 
1
4
.0

 
0
.8

7
3

 
4
7
.3

 
1
.2

2
 

H
e
p
ta

c
h
lo

r 
e
p
o
x
id

e
 

4
 

-
1
5
 

0
.4

7
 

0
.6

9
 

P
X

-S
0
4
-S

B
-2

4
7
-0

4
0
6

 
7
.1

2
 

0
.1

1
3

 
2
4
.3

 
1
.2

6
 

a
lp

h
a
-C

h
lo

rd
a
n
e

 
4

 
-

1
5
 

0
.4

3
 

5
 

P
X

-S
0
4
-S

B
-2

3
4
-0

1
0
2

 
7
.5

4
 

0
.3

4
7

 
2
4
.2

 
1
.3

0
 

b
e
ta

-B
H

C
 

2
 

-
1
5
 

0
.6

9
 

1
.2

 
P

X
-S

0
4
-S

B
-2

3
5
-0

1
0
2

 
7
.2

3
 

0
.2

5
5

 
2
4
.3

 
1
.2

0
 

T
o

ta
l 

M
e
ta

ls
 (

M
G

/K
G

) 

A
lu

m
in

u
m

 
1
5
 

-
1
5
 

2
1
2
 

1
0
5
0
0
 

P
X

-S
0
4
-S

B
-2

5
4
-0

3
0
4

 
2
7
3
1
 

7
.2

9
 

3
2
3
6
 

1
.1

9
 

A
n
ti
m

o
n
y
 

3
 

-
1
5
 

0
.3

7
 

1
 

P
X

-S
0
4
-S

B
-2

5
4
-0

3
0
4

 
0
.2

2
7

 
-1

.7
3

 
0
.2

3
2

 
0
.6

1
6

 

A
rs

e
n
ic

 
1
2
 

-
1
5
 

0
.3

2
 

1
1
.1

 
P

X
-S

0
4
-S

B
-2

5
4
-0

3
0
4

 
1
.9

6
 

-0
.0

6
5

 
2
.8

4
 

1
.2

5
 

B
a
ri
u
m

 
1
5
 

-
1
5
 

1
.8

 
4
6
.7

 
P

X
-S

0
4
-S

B
-2

3
6
-0

1
0
2

 
1
0
.6

 
1
.9

0
 

1
1
.9

 
0
.9

5
2

 

C
a
lc

iu
m

 
9

 
-

1
5
 

1
0
8
 

8
5
8
 

P
X

-S
0
4
-S

B
-2

3
2
-0

1
0
2

 
1
6
8
 

4
.2

4
 

2
1
6
 

1
.5

7
 

C
h
ro

m
iu

m
 

1
5
 

-
1
5
 

0
.8

5
 

2
7
.3

 
P

X
-S

0
4
-S

B
-2

5
4
-0

3
0
4

 
5
.7

2
 

1
.2

7
 

6
.7

9
 

0
.9

8
2

 

C
o
b
a
lt
 

1
0
 

-
1
5
 

0
.1

1
 

5
 

P
X

-S
0
4
-S

B
-2

3
6
-0

1
0
2

 
1
.0

1
 

-0
.9

0
3

 
1
.3

6
 

1
.5

2
 

C
o
p
p
e
r 

1
0
 

-
1
5
 

2
 

1
2
.9

 
P

X
-S

0
4
-S

B
-2

3
6
-0

1
0
2

 
4
.4

3
 

0
.6

6
7

 
4
.4

7
 

1
.5

9
 

C
y
a
n
id

e
 

4
 

-
1
5
 

0
.0

5
7

 
0
.3

 
P

X
-S

0
4
-S

B
-2

3
2
-0

1
0
2

 
0
.0

7
3

 
-3

.1
0

 
0
.0

8
6

 
0
.9

4
3

 

Ir
o
n

 
1
5
 

-
1
5
 

2
5
0
 

3
6
9
0
0
 

P
X

-S
0
4
-S

B
-2

5
4
-0

3
0
4

 
7
5
4
4
 

8
.1

6
 

9
5
9
0
 

1
.4

1
 

L
e
a
d
 

1
1
 

-
1
5
 

1
.6

 
6
1
.2

 
P

X
-S

0
4
-S

B
-2

7
1
-0

4
0
6

 
1
3
.3

 
1
.5

9
 

1
7
.0

 
1
.6

6
 

M
a
g

n
e
s
iu

m
 

1
1
 

-
1
5
 

5
4
.4

 
9
1
9
 

P
X

-S
0
4
-S

B
-2

3
6
-0

1
0
2

 
2
2
0
 

4
.4

8
 

3
0
0
 

1
.5

4
 

M
a
n
g

a
n
e
s
e

 
1
2
 

-
1
5
 

0
.6

8
 

2
0
3
 

P
X

-S
0
4
-S

B
-2

3
6
-0

1
0
2

 
2
7
.1

 
1
.9

5
 

5
2
.6

 
1
.7

4
 

N
ic

k
e
l 

1
1
 

-
1
5
 

0
.2

 
7
.9

 
P

X
-S

0
4
-S

B
-2

3
6
-0

1
0
2

 
1
.9

7
 

-0
.0

7
3

 
2
.3

4
 

1
.3

5
 

P
o
ta

s
s
iu

m
 

1
5
 

-
1
5
 

2
2
.9

 
1
1
5
0
 

P
X

-S
0
4
-S

B
-2

5
4
-0

3
0
4

 
2
0
2
 

4
.8

2
 

2
7
5
 

0
.9

7
5

 

S
e
le

n
iu

m
 

3
 

-
1
5
 

1
.1

 
1
.2

 
P

X
-S

0
4
-S

B
-2

3
4
-0

1
0
2

 
0
.5

1
4

 
-0

.7
9
5

 
0
.3

2
2

 
0
.4

8
0

 

V
a
n
a
d
iu

m
 

1
5
 

-
1
5
 

0
.7

9
 

4
1
.6

 
P

X
-S

0
4
-S

B
-2

5
4
-0

3
0
4

 
8
.5

2
 

1
.5

8
 

1
0
.5

 
1
.1

3
 

Z
in

c
 

1
0
 

-
1
5
 

2
.9

 
2
7
.7

 
P

X
-S

0
4
-S

B
-2

3
6
-0

1
0
2

 
8
.9

0
 

1
.3

1
 

9
.7

4
 

1
.5

6
 

N
o
te

s
: 

U
G

/K
G

 -
M

ic
ro

g
ra

m
/K

ilo
g

ra
m

 

M
G

/K
G

 -
M

ill
ig

ra
m

/K
ilo

g
ra

m
 

L
n

 -
n
a
tu

ra
l 
lo

g
 

P
a
g
e
 1

 o
f 

1
 



 



 

 

  
 

Attachment C – Public Notice and Public 
Meeting Transcripts 



 





 



. .-,.­ ',Submltte<,lpholO 

'Members of the Mech~n,lcsville Volunteer Fire: Department gather on 
.and around uOld 8etsy.~· a,1926 American laFrance chaln-driven fire 
.engine that the 'fledgHng, organizatio~.ob't\iined in 1'937, at a price 'of 
. $600.. Plaques below a cppy' of ·the· ph9tograph In, the fire depaj\:­
m~nt's social halll,ist the men pil;tUred as.Dal.e 1. Cropper Sr., Paul Ben­
nett,' Am~ro~e. W90d Sr., :C1ifford J~n.es" ,Cuth~rt Peverly, ,Henry' J, 
Fowler,Sr., William ~,MattJngly ~r.,.Thomas. ~" Burroughs Sr" Warren H. 
Surroug~.s, S. ~.ern~r~ Burq" ~.r" an~ ~,enjal'(lin H. Burroughs Sr. 

, left, a 2003 Pierce 
firefighting vehicle 
capable of pump­
Ing water at a r<1lte 
of 1,500 gallons a 

. mfnut,e sits In Its 
Qay at.the'~echa,n· 
Icsville firehouse. 

•M~:~hql1i~S'Vgl~',•.•• #rGflgl1t~r$ 

" ' 

.. 

. 

, 

. 

,.,.,.":. j: ....." " "'::,, "". ';" ',', ,:', -", , " . :', ~taffP!J?!Q.byJ~SSEY0i'~~,: 
,g :~.. estt()~ ' . .f!o~n S~~VEm MqJ;ltg,~m~"ry. ,left,)~le ·Cti~e~t'Pcre$i.~~~·t of:~~ '¥~~h~1'!Jqvm.~ ~o!unt~er.~,~ir,e, I?,epa.ttm~rit, ',a~5r .. 

his father John L M~ntgOrilery~1t In:the,cab 0tth~, ~eEl~rtrile~t's re.ceritIY.-r~ibished,195() ~fd pumper Q~~-
,slde,th.ef1~hpus~ ',' ,n. ,.",:" ',"',' ., ~",'.'.~ ".,.' ,.' :,. 

..--..."'!'-----.---------. 

Wednesgay, j!Jly ,29• .2009 The Enterprise Page A-1 

•	 Parade and 
Jireworkson tap 
for San;rday , 
By JOHN' WHARTON' , . 
SUff Wrlt.r ' " , ' .. 

·". MecliaD.i~~;s volunt~t:', ,', 
Ilrellghters' p<liJig, thto\igJl'ii.: 
paradf.tQ).1,t~ h~/;~tj.ti'daY::~"i,: 
to ,,:'~'eIebrate,', :'the1f,"::i9t1i"~,"': 

, amriVe~.;,illbeGol\tirn,,'< 
ing,."ii:tlidltidn"ofSirVi2e'fuiit:·,','',',' . ," , " ,'. "',",,' ,.. 

,. dat~& . back t9": Wl?en ,,·tlte~:. 
no.rth~J1l. ~t ¥arY$; CO.IllIf.Pt,>;·. 

. !1itywasaremo~~e: 
•. Athief,,'as,!laSed'lr,om a " 

store on J\ilY4;')9%!,aceord; . 
ihg. t.o· tlieCffre' depaitin.~nrs., 
?!Chive~',aI1d ~ep;~,.w11TI~. ',:,
and ':the.- Atore's<.',>,owner. : 
returned.tOjhe~"'Iie;·fuOy ,
fatuld' the':p1"e:nuse~ ;abl~., 

, )Vith fiainesSoorispr~~ 
,!hroug!) abuilqing,that" 
hcius~d ::the ':corrimu,nlti~ 
pos~ offiq5!, a se~ce ..station 
;rod lunchroom>:A. ware- '., 
1iOUS~ ofJ:4i¢les :u~:~ 
supp ~,' _
as ~~:t~~e ~~l~ 'rea­
son.'for'st;uting.~:the',fire 

. "'<'" ~ ,I ,'"",,' .'. ; 

department;" John StevenMattingly, the' -department's': 
preSident,.saldrecentlyat th~: 
Company': 2.', firehouse on 
Hills Club Road. 
'. In the last 75 years, the Pte 
departrn,ent has grown'from 
a bucket, brigade .:to' a fully 
·trained" team of, firefighters,
reflecting- changes in-"the 
nortl1ern area of the' county 
and modern. qualifications 
required to carry out the life­
saving work. 
'.' John L Montgomery,:'the 
president's 74-year-old 

· father,wasbomlessthantl-vo 
years· after the 'fire depart- i The new trainirig teflects·' 
mentwasstarted, and he was changes in .the firefigbting,

'. bnly.3 or 4 when. he started ' environment, iilc1uding new,.'.. 
hanging arotuld to-:· help \types of construction arid 
mamtain its, equipment, materials in bui1~gs,:,an~' ".­
inquding. n,1926 ,'AinetitarL., .toXins,Aa ;.be.,w:ary..of- vmen:', _. 
CaFrance ptunper, knO\'?I\ as ent~ringa.l;)Urnihg bU¥ding. ':.. 
l'Old, Betsy," a' 1941, rora," ..·-Jrt'additiO,h"tci nfeetii1g1he '::: 

.' Pllmper --and a' .1950 Ford traihing reqillr-emf;!nts;' ',the:,,:' 
pumper bought l}ew for'-: volunteer· fir'efighters'.'.Who . 
:about S7,000.'It recently cCist· still do,'much of the mamte:" 
$95,000 to fully 'restore "and' . nance on their vehicles must '.. ' 
Wurbish the pumper. have them kept in the same 
", "In o,ur day, it was seVen professiona1M~de 'condition 
days ~ w.eek, 14 hours. to· as ·the 'eqUipment OWrted'by
keep them going," he said. paid' fire departments;' 
'~,\r\TIen that {l941J Ford c~e inc1udipg the, qepartinents ,at"; 

. in, I \.".as 6 or 7years old; arid Patuxent River Naval Afr'Sti·; . 
, [got one of ¢le fitst rides on tion 'and' in 'and arbtuld . 

that trUck" 'Washington, D.C: '. 
,:': ''\A/h~nhe'waS6,or7rears Firefighten; \vh?,learne'.d' , 

ald,,!! 'Mattingly. said' While· their ,basic, ~kU1s clOse ,·t9: 
· lti.okihgathis'son, "hewas,ria~ home',',' before" .jolning: :the.'.' '. 
' mgin the fire'trutkwith me.": ·careerdePartin·en~~tilrsh:"ow.~: 
.: :~; .The dep~ent hact little ... ' a., wilJirigI).ess·t8 -le'rid:,a,'hand:.,';:·· 
" trouble finding ,enough peo' locallywherithey'ie ()ffcduty: 
.. :p~e to handle its responsibili- . and, available,. .:tli~,' president· ":' 
: 'ties, -'the. father Sai4 ',' said;', '}\Jot of.thein::-do;'~:'he·.- " 

· " " ' "rnat, was ,no" ,problem said. ,''It's a big b"e.p.efit-to··us;C, 
cback in that day,?he' said. ~dfuirig the d~y.Mo~tol\hemc 
:~ <~~erybody, ,had,-:to .:have. 'still, call ..this' '.their··home/if ;'~" 

s,oIIlething 'to·'.-dOi 'Most, of ~they" ,started,:'hete.·.'A-'lot: of 
;. them. \~re Working.in a,field " .thenfdoh'.i forget Us'''': ",::/c;'":',\:' )"''-_ 
"or1N.Orkirig lila: store'."·,.: ,,' ,'.. The fire depafuile"nt's t<)S~::·.:/ 

" People liViri,g m"ore'.. than' ter';has,,: grown fto,m.,.a7,::to:(;.", 
'!hreetrilles ,from' thelire-, 'morethanlooiniheIast'loUr"" 

• house's location attliattirne' yeais;ihducilii~lO''pe~Ple'< 
weredt ~ligi1;lle to'join.'-, .. .":joihfug,::., iil:, th~,·,: ~a~.t·:: ~~q'~':~' 
" 'TheTdidntt1eed'them;,<months, . Mattingly ,.l1ld:,'·: 

'.	 Mattingly said: ' ',,':,' -ManPoWerfiuctuatiollS'stiW'': 
....' The.last half century· has, ':',are'!,l,cbnce~::'--~ 1".,;,.-: ~" .::<: 
put '__most .'yoU:Ilg.,. ';idtUt~,·.; :, __ '~T:he J;l?s~~t's:be~ u~,:~,~:;>--:. 

· 15ehind·~the:·Whe~l"nf ,a--car, ·,(i0'AlTl:'rny:·whole'~30weat$c: 
,.\~thjust a 'Short,ride' to the,. ,here."',' he,: s,<tid.." ~.'We'ye :'got-···,: 
· nearest fu~house,· but now: .":, some..good·:yPungJe1l6ws. iil:: '. 

they need to be' formany ,here.- 'Iheife! 'h~re to, do the",:·
 
·trained to se~,' The COtulty ·.:job, :and,;they'really 'ta1;ce."up,:',
 
helps yOtulg people meet .the.sl.aGk;,~~ ".\;:.
 
those requirements, if they. .. .
 
choose, as part ~.f.their e~u· 'jwha,rt"~~@somd~ews,corP
 

'If yougo 
The Mechanicsville yolunteer Fire Department's 75th Anniversal)' cete­

".	 bration on Saturday. Aug. 1, will include a parade ,on O,ld Village 'Road 
from Lottes Crossing Road to Mediarilcsville R6ad;Motorists are 
encouraged 10 use caut,lon when·.trylng to ac~ Old\(illas~,R.oad an9: .. 
St Ma"J's Avenue that day, and Old Village, Roa.d will be dosed .to traf~' . 

.' ,fic.fr.om1toSp,m" . " , __/' '.;' ::,' ,:" ";' 
;:. After the. parade,~the fire departmeQfs Cl'!mival, grot,Jn?s will open for 

food, music. trophy presimtatfoos'and fireworks' atdusk />os a result, . 
:'.' HmsClubRoad·~l1be·closedto'trafficfrOT1,to:Jfp,m: " ,,' 
, , 1h; fire d~partrne~t has ex~reSsed Its" thanks 't~' th~ R~~. Pete~R,Al!Ia~ 

ta, Past.9T of the ImmaCulate COflceptiqn Church In M.e¢anicsville, for 
changing'the Mass'service on that day from 4 lim: '0 5:30 p.m. to . 
allow for the parade. . " 

cation. ..' .. .--..- .......- -IIIi.........--..­"The schoolS have the fire 
and {emergency" medical. 
serVices] tnrlning righHn the 

. ·tech" center,'" John' Steven 
Mattingly said.' '. '.-'" 

The . requfremerits' can', 
.hamper'recruitment. 

"It's a· .whbledot harder 
today/I he"·said;· ~',We· have 
more"people [living ,in·,the 
area), and we have.1esS inter­
est in joining ¢e fire seiylce,:.­
Everybodyhas afull.chedule·· 

, in this .day and~age,,\rVhen'-
peopie have,free tirne,:'they' 
wantto:re1ax.... ."':'.": 

. ,.' . ";, .. ' , 

.tHEDEPARTM~NT OFtHEN~VY
 
. . . .,,',. ,•.. " ,.INVITESPUBLIC COMMENT ON THE, ..,'. . . 
PROPOSED REMEDIAL ACTION PLAN FOR SITE 4 OPER,ABLEUNITS 2,3 &4. 
'. UNDER THEINSTALLATIO.N RES'TbRATIONPROGRAM " 

NAVALAIR'SrATIONPATUXENT RIVER; MARYLAND 
',,' ." ,,' " . ".'" '. "--, ' .. 

InaCCbrdance with the ~uiremenl$ of the comprehensive Environmenial Response, C¢mpensatlon and,Liability Act 
(CERCLA), Naval Air Station (NAS) Paluxent River invites public ,omment?n th,e ProposM Remedial.Action Plan 
(PRAP) for the following'operabieunlts (OUs}at Site 4: '. ' . 

. OU-2 (Area 4B) 

.tbe findings of the remedlallnvestigatlon (Ri)lo!oui (Area4B), Wf1Jch. c.onsiatS9,Oh~SoilessPcia.ted with the 
''(orrnadre'f1ghting trai~ing area aI'She'4;lndieate ,there' are nouhaccePtable '. riskS' 10 'human heahhor the 
~nvlronmehtfrom this bu. Therefore: "no aCtion'isproposed for OlJ.2 (Araa 4B), ' ­

'. ,,,... ; ,­ OU~'(Ar.a 4C) and aU"" (Are~~~) , 

•..• " ',Th~findings 01 thaRiahd thares~lts oitheremoval aClion for bU-3 (Araa 4C), which eonsists pf the soli associated 
• \Vith thel<irrner disp,osaitrenches at Site 4, andOU-4 (Area 40), which consists of the surface disposal araaat Site 4, 
" inaicate:th~r~ are no un~ccepiable risks to hUmilo heallh or the envirohment rromlhese OUs. Ther.fore, "no further 
.ectiol]"is proposed lorOU-3 (Area ,4C) and OU"" (Area4D). ." 
. ... :' ' , "' . ~ . '. .'" ,-,' :" ' ..
 

.... ' ..,::
" ... ': ." . . . ," ': , .. ' , ".
 

, . PU~licc.o~ment begins on J~ly 31, 2009'; and closes an August 31, 2009; A pubilc meetIng Is scheduled for 
"6:00 p.m, on August 25, 2009,at the Frank Knoxl;mployee Development Building, Building 2169, Room 100 

:,to 'presenf the PRAP for these SileA' 6Us and to answer questions. ' 
. ", ,:' ' '. . ',' ",",,' . 

"";+h~,:NayY issues PAAPs': as part of'-:it~,.IR, Progra,m: 'The' purpose, of ?' 'PRAP is to d~scribe 'the backgrouno ,and 
rationalelorthe selecUonof the.remedY proPQsMbY,the Navy and the U.S. EnviioQment~1 Piotection Age~cy (EPA). 
The PRAP, iricludes'.soHcitaffo·n.of public comments on lhe selected rerhed{ " . .' .	 " ' . ' . 

'. 

"" 

.,. T~ep~8:16isenC(juraged t; c<lmme~t on.lhls PRAP.Tha~nal ';'~dyforlhese OUsv,;UbelmplementM only after 
tli~ p.uoIiG-commentperi,od has ehded. An 'alternate remedy may be Seiecled for these OUs, onlyafierall cojTlments 

,)ava· hee;;received fromtha'pubilC. Relevant'ehViionmentaidocumentsfortheSe,OUsiinsluding final technical 
... :"epOijsand the'PRAP, .re,availalile,forreview aphe fullowing repos,,odes," • .' .

."	 '.' ... ,' '.' ,.', ,'.'", ': .', 
.... " .. ': 

,":N.var\\ir~\ailon;'aiux~nt mver~lbtarY . '. 
. ,;,::22269 cectar Poinr~oad,Building407 ,.'. 

. ". Patuxent River, MD 20629 

,:<. ".,:;' (301) :>,2-1927 ' 
• n. "; 

•..S,i;Ma&'~,CountYPublic Library 
.	 " Lexington Park. Branch 

,';", ; 21677 FOR Boulevard,
 
. LeXIn'g'ton park, MD 20653
 

(301) 863·8188 ' 

. Comments niay he writlen and mailed (postm~rked by the ~Iosing ~ate ofAugust31 ,2009) to any of Ilia foilowing 
points of contact: 

PublIc Affairs Officer, NAS u.s. EPA Region III Maryland Department of the 
Attn: Mr. John Romer Attn: Mr. S. Andrew' Sochanski 'EnvIronment
 

22268 Cedar Point Road . Hazardous Site Cleanup Division 3HSj 1· Attn: Ms. Heather Njo
 
,PAO Building 409. Room 204 ·'1850 Arch Street . Fe<1eral Facilities DIvision
 
Patuxent'River, MD 20670·1154 Philadelphia, PA 19103;2029 .. .' HaZardous Waste Program 

;."- .' 1800,Washington Boulevard, Suite 645 : 
Baltimore, MD 21230-1719 

For further, information; 'contact'the Public Affairs Officer'at '301~,7.;;1-67 48 betWeM"' 
. the h9ursof 6:00a:m. and 4:3.0 p,m" Monday through Friday,excludi8gfederal hoiidays. 

'."',' ,'" 

"' .. '1 

, , 
, 'l ,'.' ; 

'.'~' 

Hours: Monday-Thursday: 9:00 a.m, - 8:00 p.m, . 
Fn'day and Saturday' 9:0.0 a.m, - 5:00 p.m. 

'sunday;'l:00 ~,m;to.5:00 p.m; . 



"'-;'•.,: • "","'C "'.,' • , •., ,.' •••• '. ." •• :.. ;. ',' • 

. '. 'T~E:qE~A~T~ENT OF THE NAVY '. .' 
'. . INVITES PUBLIC COMME~TON THE '. ..... 

PROPOSED'REMEPIAJ;:~GTIQJfeL;AtU~'dS.${tE'4OPERABLE UNITS 2; 3&4 
. . .. ·UNDER'·THE IN$TALCAT:IPN~E$TORATJON PROGRAM . 

;NAVALAIRSTATION~PATOXENT RIVER; MARYLAND· 
"',, 

" .. ,,'/' ,. :.,<,., .. ;.': ( 

'.':; :. 
'.1· 

, , ;., 

Naval Air St8IIO~Patuxeni River Llbriry
 
222~9 CedafPoiht Road;'8Ullding 407 .
 

". . 'Patuxent River, MO .20629 '.' : '....
 
·(~01),312.1927 ,
 

, SI, Mary'';co~niy Public Library. ".' , Monday-Thursday: 9:oo~,m\ ~ 8:00 p,~, . 
..lexington Park Branch' . Friday and SaturdaY, 9:00:s,m,.- .6:00 p.m.. 

21677 FOR Boulevard .' :Sunday:'l;OO p.m, to 5:00 P,m,. . 
. "1'" " '. "",'. Lexlngton'Park,'MO'20653 

(301) 863-8188 . 

Corilmenis may be written and mailed (Postm~rk~ bYlhe closing date of Augusl31, 2009) to any ofthe fOIiO~ng. . .' 
points of contact:· . . . . .. '. . ',' 

PUblic Affairs OffIcer, NAS .. ' . , '. u.S: EPA Region iii, • .' Maryland lJepartment of tho ' 
AM: Mr, John Romer ' . .Attn::!'!!' S. Andrew Sochanskl' . Env.lronment.;. 

22268 Cedar Point .Road Hazatdous Site Ciaanup Division 3HS11 . Altn: Ms, Heather NJo .:. 
PAO Bulldfng 409, Room 204 " "."" .F,. '.,1650 Arch·Sfreet·. '. . ::,: ". 'Federai Fa6illtles. 'Dlvlsfon',". : ' -

Petuxen! Riv~r, MD 20670-1154 'Philadelphia,' PA 19103-2029 '. HazatdousWaste Piogtam ,.'.,0 

·1BOO Washingtory B,oulevatd,.Suite 645 
" ", ' ...>'."., \''':,:'i,';'.';: .' . .8aitl,more,MD21230-171H.•..,.: 

:. For furthe; Infurm~tI~n:~n~ct;~eP~~lib ~ffa;~o~fiSr~t30;)57:S748 b~tween . .:' 
.the hours of 8:00 a.m. end 4:30 ,,:iii:, Mond8ytl;rOugt1.Fr\Qiiy;~axci6dlog'federal holidays.. 

J:' \ .:"'.,' '..:~': . ,,'''. .. ·,·:-t ,~.;. 'j;':;
:;,' :?' }.\) .: ..... ,.. ;.. '.' "':.~:, >~.:, 

SMEGObest in survey
. . . . . ' ."" . . 
.. By ERICA MITRANO 

staffW\itet " 

':Por th~ 'secO~d ~~edu~. 
. tive year, the ~o~~em Mary.. 

I . 
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1 P R O C E E D I N G S

2 - - - - -

3 MS. MELTON: My name is Jennifer 

4 Melton, I'm the RPM for Pax River. Today we're 

5 going to discuss the proposed remedial action 

6 plan, remedial action plan for Site 4, operable 

7 units 2, 3 and 4 at the Naval Air Station 

8 Patuxent River. 

9 As a side note, I am the RPM presently, 

10 but as of tomorrow, Dave Steckler will be the 

11 RPM for Pax River, for the Base.  

12 I'm going to hand it over to Dave 

13 Collins to go through the details of the 

14 presentation, and please feel free to ask any 

15 questions. Thank you for being here.  

16 MR. COLLINS: I'm Dave Collins with 

17 CH2M Hill, we are the Navy's contractor that 

18 conducts investigation and design activities for 

19 the installation restoration program, and as 

20 Jennifer said, we're going to go through the 

21 presentation for Site 4, operational units 2, 3 

22 and 4, also known as the Hermanville Site.  

For The Record, Inc. 
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4 

1 During the presentation we'll do a 

2 little introduction and background, we will 

3 review the historical aerial photos for the 

4 Base, or for the site, summarize the remedial 

5 investigation findings, and specifically some 

6 information about each of the operable units, 

7 OU-2, which is the former firefighting training 

8 area, OU-3, the former disposal trenches, and 

9 OU-4, a surface disposal area.  

10 We will summarize the RI findings in 

11 the proposed plan, and go through the public 

12 participation aspect of the proposed plan, and 

13 then questions and discussion.  

14 Bottom line is, the preferred 

15 alternative is no action for operable unit 2, 

16 there's no unacceptable human health risk for 

17 soil for unrestricted land use.  

18 For operable units 3 and 4, the 

19 proposed plan is no further action, as a result 

20 of some interim action that has been taken 

21 previously at the site.  So, as a result of the 

22 interim action, there are no unacceptable risks 

For The Record, Inc. 
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5 

1 to human health for soil for unrestricted land 

2 use. 

3 Site 4 is located in the southern area 

4 of the Base, adjacent to Gate 3, along Shaw 

5 Road. Here's an aerial photo of the sites 4 and 

6 5 area. Sites 4 and 5 have been investigated 

7 concurrently, because of the proximity of the 

8 sites, and historically, they've been grouped 

9 together as a unit.  

10 For the investigation, the site was 

11 subdivided into six operable units.  Operable 

12 unit 1, which is currently under investigation; 

13 operable unit 2, which is the former 

14 firefighting training area that's part of our 

15 discussion tonight; operable unit 3, which is 

16 the area that had the historic disposal 

17 trenches; operable unit 4, which was a surface 

18 disposal area; operable unit 4 is also known as 

19 site 5, that is being addressed separately and 

20 will be addressed under a separate ROD; and then 

21 operable unit 6 is site-wide groundwater, 

22 basically groundwater associated with both sites 
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1 4 and 5. And the no action ROD for that was 

2 issued in 2008, I believe was the year.  

3 So, the Hermanville disposal area was 

4 the original landfill for the Base from 

5 mid-1940s to 1960. It consists of an area of 

6 approximately 77 acres in size.  Wastes were 

7 placed in long, shallow trenches, and the wastes 

8 were burned and covered daily with clean soil.  

9 The wastes are reported to have 

10 included municipal waste and trash, petroleum, 

11 oil, lubricants, paints, thinners, solvents, 

12 sludge, and construction debris. During the 

13 interim removal action, munitions items, the 

14 term the Navy uses is munitions and explosives 

15 of concern, or MEC were discovered in some of 

16 the disposal trenches for operable unit 3.  I'll 

17 talk a little bit more about that later.  

18 And again, this just identifies, just 

19 to kind of help you link the operable unit name 

20 to the activity that was identified, as I said 

21 before, the former firefighting training area, 

22 the former disposal trenches and the surface 
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1 disposal area. 

2 Remedial investigation activities cover 

3 many years. In the 1980s, there was an initial 

4 assessment study that the Navy did at all its 

5 bases to identify potential environmental 

6 problems. That was followed up by a 

7 confirmation study for some of the sites 

8 identified by the initial study.  

9 The RCRA/facility assessment in the 

10 late eighties. And then there have been various 

11 phases of remedial investigation activity since 

12 the mid-1990s.  Those are summarized in the 

13 slide, I won't go through each one of them, but 

14 a lot of investigation has been done at the 

15 Hermanville site. 

16 We will briefly run through the 

17 historic aerial photographs, it will give you a 

18 sense for changes in the site over time.  You 

19 can clearly see where the firefighting training 

20 area was, where the historic disposal trenches 

21 were. 

22 This is 1938, this is before the Navy 
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1 acquired the property, it was basically 

2 agricultural use. 

3 1943, the Base has been commissioned, 

4 and these linear features you see here are two 

5 of the disposal trenches.  The trenches were 

6 typically, according to the records we have, 

7 approximately ten feet wide, ten feet deep, and 

8 two to 300 feet long.  Based on historic photos, 

9 it appeared that there were only two or three 

10 trenches, however, as we dug during the interim 

11 action, we saw that there were actually many 

12 trenches side by side, very close together, but 

13 from the historic photos, it isn't quite that 

14 evident. 

15 1952, you can see three long trenches 

16 here. These other disturbed areas, for the most 

17 part, I know this area up here was a large 

18 borrow material area, where they presumably 

19 excavated material for various construction 

20 activities at the Base.  Here is the first 

21 evidence of the former firefighting area.  And 

22 that's about it.  There are some other small 
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1 disturbed areas, I can't really tell from the 

2 photos what was going on, but obviously 

3 vegetation had been cleared.  

4 1957, again, you see these long, linear 

5 east/west features that are former disposal 

6 trenches. You still have disturbed areas in the 

7 northern part. This is basically area or 

8 operable unit 4, the surface disposal area.  You 

9 can still see evidence of the former 

10 firefighting training area.  Yeah, this photo, 

11 if you look at it closely, you can actually see 

12 an aircraft here and there are what look like 

13 parts of aircraft bodies around that area.  

14 1964, very similar appearance.  You can 

15 see evidence of the trenches.  It doesn't look 

16 like they're using them anymore, but they're 

17 still clearly visible in the aerial photos.  

18 1965, not a lot of change in 

19 conditions. There still appears to be some type 

20 of disturbance activity going on for operable 

21 unit 4, the northern part of the site.  

22 1969, there's still evidence of some of 
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1 the trenches, but a lot of the site has started 

2 to revegetate. You can see the construction of 

3 the METCOM waste water treatment facility has 

4 begun to the east of the site.  

5 1977, you can still see evidence of the 

6 trenches that were used.  There's now some 

7 structures built near the former firefighting 

8 training area.  For quite a period of time, 

9 there was a horse stable for Base personnel to 

10 ride horses. You've still got various areas of 

11 disturbance on the north end of the site, and as 

12 you can see, the treatment plant is 

13 substantially larger than the previous photo.  

14 1981, there's been some activity over 

15 to the west of Shaw Road, somewhere, I don't 

16 remember the timing, but Shaw Road was relocated 

17 slightly and it was shifted off of where it was 

18 originally located.  You can still see the horse 

19 stables here. There really isn't any evidence 

20 of the firefighting training area any longer; 

21 however, the trenches are still visible from the 

22 air, and most of the borrow area to the north 
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1 has started to revegetate.  

2 1984, not much change from the previous 

3 photo. There's another 1984 photo.  You can 

4 still see from the vegetation that the evidence 

5 of the trenches.  

6 1985 is very similar.  The borrow area 

7 is almost completely revegetated now.  

8 1996, there's very little activity 

9 going on anywhere except for the horse stable 

10 area. 

11 2002, I'm not sure, I don't think the 

12 horse stables were active at that time, so 

13 there's really no activity going on out here, 

14 other than I know I was involved in the Base at 

15 that time, and I know during that time 

16 occasionally the Marines on Base would use this 

17 area for some military training exercises.  

18 And then 2006, again, the former 

19 trenches are still readily visible.  Actually, 

20 let me back up a little bit here.  This is 

21 before we did the removal action, in 2006 is 

22 after we did the removal action.  That happened 
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1 in 2003, 2004, so what you're seeing here is 

2 actually the remnant of the trenches that were 

3 excavated and material was hauled off-site for 

4 disposal in the landfill.  

5 Summarizing the remedial investigation, 

6 the objectives were to determine if constituents 

7 released to soil in OU-2, 3 and 4 posed 

8 unacceptable risk to the human environment, and 

9 also to determine if anomalies identified during 

10 a geophysical screening survey represented 

11 munitions and explosives of concern, or 

12 materials potentially presenting an explosive 

13 hazard. 

14 The concern was as a result of finding 

15 the munitions items in the former trenches, that 

16 there may have been other areas of the site 

17 where potentially munitions could have been 

18 buried and it just wasn't evident in the 

19 historic area photos.  So, the Navy conducted a 

20 comprehensive geophysical survey to define 

21 target of large areas, because in the trenches 

22 where the munitions were found, when they found 
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1 them, there was a large group of munitions, not 

2 just 1s and 2s, but a substantial amount, I 

3 guess magnetic or actually I guess both magnetic 

4 and EM surveys were done.  No anomalies were 

5 found that indicated any munitions.  All the 

6 subsurface anomalies were eventually 

7 investigated to confirm that whatever was 

8 creating the anomaly signature was not munitions 

9 related. 

10 Here's a profile view of the conceptual 

11 site model, basically showing all the OUs 

12 related to soil, the ones that this discussion 

13 focuses on are OU-2, the former firefighting 

14 training area, OU-3, the former trenches, and 

15 OU-4, the surface disposal area.  Primary 

16 concern was any constituents that had been 

17 released to soil that would have leeched or 

18 migrated vertically into the groundwater.  

19 Remedial investigation activities, the 

20 most recent phase began in 2003, and was 

21 completed last year with completion of the 

22 remedial investigation report.  There's been a 
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1 lot of different activities conducted.  I won't 

2 go through each one of those, but they're 

3 summarized in the admin record documents.  But 

4 there's been investigation, there's been removal 

5 action, there's been tasks focused just on 

6 addressing potential for the presence of 

7 munitions, groundwater, and the risk 

8 assessments. 

9 This figure is just to show the flow of 

10 groundwater beneath the site.  Predominantly to 

11 the north, but there are some eastward and 

12 westward components, depending on where you are 

13 on the site. Basically, groundwater is flowing 

14 either towards Holton Pond, to the northwest, or 

15 to Pine Hill Run, which runs north of the site, 

16 and along to the east of the site.  

17 A little more specifics about each of 

18 the operable units.  The former firefighting 

19 training area was in this area, and these 

20 locations were focused on the area we could see 

21 in the historic photos where the firefighting 

22 training took place.  Collected soil samples 
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1 right there, basically aligned the air photos in 

2 our GIS database so we could pull coordinates 

3 and go out and say, okay, this is the spot we 

4 want to sample. So, there were soil samples 

5 collected there. 

6 The constituents of potential concern 

7 for human health were identified for surface 

8 soil, in both surface and subsurface soil, in 

9 this case, it was all metals.  The human health 

10 risk assessment for OU-2 did not determine that 

11 there were any unacceptable risks.  For a 

12 hypothetical future child resident, the 

13 reasonable maximum exposure analysis indicated a 

14 hazard index of 1.9, which exceeds the threshold 

15 of 1.0; however, in accordance with EPA risk 

16 assessment guidance, we also did a central 

17 tenancy evaluation, which basically looks at 

18 more an average exposure that a receptor could 

19 encounter as opposed to the reasonable maximum 

20 exposure, or RME, is kind of the worst case 

21 exposure. 

22 So, under the CTE, basically determined 
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1 that the hazard index was acceptable.  So, 

2 basically, it was concluded that there's no 

3 unacceptable risk associated with exposure to 

4 soil for OU-2. 

5 OU-3, former disposal trenches, 

6 collected a couple of samples in this area.  A 

7 lot of these samples, it's a combination of 

8 samples that were collected before the trenches 

9 were excavated, but a lot of these samples were 

10 samples collected after the material was 

11 removed. 

12 Basically, the objective was to remove 

13 all visible waste from the trenches, and when 

14 that occurred, samples were collected from the 

15 soil beneath the trench to determine if there 

16 were any residual materials and to conduct the 

17 risk assessment because that's basically what 

18 remained in place.  

19 So, a lot of sampling was done, and 

20 basically in transect across the trenches.  So, 

21 for example, for this trench, I forget the 

22 interval, I think it was maybe every hundred 
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1 foot they collected like side wall samples and a 

2 bottom sample, and they did that in transects 

3 perpendicular to the long axis all the way 

4 through. So, there's quite an extensive amount 

5 of sampling. 

6 The removal action occurred over a 

7 little over a year.  Part of that was because 

8 they had found the munitions and work had to 

9 really stop while the Navy did some approval 

10 processes for dealing with the munitions.  A 

11 total of almost 42,000 cubic yards of material 

12 was excavated from seven disposal trenches and 

13 the material was hauled off-site and disposed as 

14 nonhazardous waste in landfills.  

15 The material that was excavated was 

16 mechanically screened to identify and collect 

17 MEC items before off-site disposal. A total of 

18 606 munitions items and scrap metal were 

19 identified, most of which, actually, there were 

20 a few practice bombs in the order of 100 to 750 

21 pound in size. A lot of the munitions were 

22 five-inch projectiles.  And then some 
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1 miscellaneous items such as rockets and rocket 

2 components, scrap metal and empty cartridges.  

3 Constituents of potential concern for 

4 surface soil and combined surface/subsurface 

5 soil. These are basically the constituents that 

6 failed the initial risk-based screening and were 

7 identified for quantitative risk evaluation.  

8 This summarizes the risk assessment 

9 results for the various receptors that were 

10 evaluated. Again, for the future child 

11 resident, we had a similar situation of based on 

12 the RME evaluation, there was an exceedence of 

13 the 1.0 threshold for the noncarcinogenic risk, 

14 however based on a CT evaluation, the risk was 

15 determined to be within the acceptable range.  

16 Surface disposal area, operable unit 4 

17 is the northern portion of Site 4.  There was a 

18 lot of miscellaneous debris scattered through 

19 the woods, that was all collected and removed 

20 from the site. 

21 There were a few areas that were 

22 investigated with test pits, and in one of those 
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1 test pits, soil was encountered with high levels 

2 of organic vapors in the breathing zone.  So, 

3 work was stopped, appropriate health and safety 

4 plan was put together, the material was removed, 

5 packed in drums and shipped off-site.  

6 Samples that were collected of the soil 

7 did not identify any hazardous materials; 

8 however, as I recall, there were a lot of 

9 tentatively identified compounds in the 

10 analysis. So, whatever was there, apparently 

11 was highly degraded and just had a very low odor 

12 threshold, I guess.  

13 Removal action summary, again, the 

14 surface debris and the drum, the buried drum 

15 that had produced the vapors were removed 

16 between June 2003 and November 2004.  This 

17 summarizes the results of that removal of that 

18 drum. There was an unidentified petroleum 

19 hydrocarbon compound that had a concentration of 

20 greater than one thousand parts per million, but 

21 we could not specifically identify what the 

22 material was. But about 25 tons of visibly 
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1 stained soil was excavated and disposed of 


2 off-site. 


3 Constituents of potential concern for 


4 surface soil and combined surface/subsurface 


5 soil. Metals and a little bit of DDT family 


6 pesticides, which I believe were primarily in 


7 one sample that was associated with a remnant 


8 container that was found on the surface.  


9 Human health risk assessment, there 


10 were no unacceptable risks based on carcinogenic 

11 and noncarcinogenic evaluations.  

12 So, to summarize the RI findings, there 

13 were no unacceptable risks for exposure to soil 

14 based on future unrestricted use.  Ecological 

15 risk, there was no unacceptable risks to the 

16 upper trophic level receptors.  There was some 

17 potential risk to some lower trophic level 

18 receptors; however, it was concluded that these 

19 lower trophic level ecological receptors were 

20 not at substantial risk of exposure based on the 

21 level of the constituents of concern and the 

22 infrequent exceedence of the few ecological 
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1 benchmarks that were available.  

2 It was concluded that a feasibility 

3 study was not warranted.  

4 So, the proposed plan for the record of 

5 decision is no action for operable unit 2 and no 

6 further action for operable units 3 and 4.  

7 Public participation, the public 

8 comment period began on July 31st and continues 

9 through next Monday, August 31st.  The public 

10 comment period and public meeting were 

11 advertised in three local newspapers before the 

12 public comment period began.  The public meeting 

13 is this meeting tonight.  And the plan is for 

14 the Navy and EPA to try and execute this ROD by 

15 the end of September of this year.  

16 And that's it for the formal 

17 presentation. Are there any questions or 

18 comments? 

19 (No response.) 

20 MS. MELTON: Thank you for coming.  

21 (Whereupon, at 6:42 p.m., the meeting 

22 was concluded.) 
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