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Executive Summary 
 

 

 

This Response Action Plan (RAP) is being submitted by Tetra Tech, Inc. (Tetra Tech) on behalf of 

Lockheed Martin Corporation (Lockheed Martin) for soil media at Block F of the Lockheed 

Martin Middle River Complex (MRC) located in Middle River, Maryland.  The RAP was 

prepared in accordance with the requirements of the Maryland Department of the Environment’s 

(MDE’s) Voluntary Cleanup Program (VCP) (Section 7-508 of the Environment Article, 

Annotated Code of Maryland).  The purpose of the RAP is to provide the information necessary to 

support the decision to remove contaminated soil in order to receive a Certificate of Completion 

from the MDE under a Tier 1A (Residential Unrestricted) future land use and restriction category 

based on potential future residential development.  In addition, previously abandoned-in-place 

underground storage tanks (USTs), associated piping, and associated contaminated soil will be 

removed.  A separate RAP is being prepared to address contaminated groundwater beneath the 

MRC, including the groundwater beneath Block F. 

 

The MRC is located in Middle River, Maryland, approximately 11.5 miles northeast of downtown 

Baltimore and covers approximately 161 acres.  Block F (11.94 acres) is located in the southern 

portion of the MRC.  Four Recognized Environmental Conditions (RECs), REC #4 (Boat Launch 

Area), REC #5 (Former Aviation Fuel USTs), a portion of REC #6 (Waterfront Lot), and REC #13 

(Former Boat Dock Area), are located in Block F. 

 

REC #4 (Boat Launch Area) and REC #5 (Former Aviation Fuel USTs) are covered by a concrete 

tarmac which defines the boundary of REC #4.  The seven USTs comprising REC #5 lie 

underneath the north-central portion of the concrete tarmac.  No other structures are present onsite.  

The concrete tarmac is composed of smaller concrete slabs that are in relatively good condition 

with some minor cracking and pothole development in a few locations.  A grass-covered strip of 

land is present along the southeastern edge of REC #4. 

 

REC #6 (Waterfront Lot) is a well manicured, grass-covered strip of land lying between 

Chesapeake Park Plaza and Parking Lot No. 6 and Dark Head Cove.  Several trees are present and 

the grass appears to be in good condition. 
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REC #13 (Former Boat Dock Area) is an open, relatively flat grass-covered parcel of land.  

REC #13 is covered with a well maintained grass lawn with shrubs and trees growing thickly 

along the Cow Pen Creek Shoreline.  Several trees are present within the REC.  Although no 

structures are currently present onsite, the severely degraded remnants of several walkways, 

parking areas, and a few foundations are still evident. 

 

Investigations within Block F have been conducted since 2003 and have included record reviews, 

discussions with MRC personnel, geophysical surveys, and soil and groundwater sampling.  The 

analytical results for the soil and groundwater samples were evaluated in a site-specific human 

health risk assessment (HHRA), which identified benzo(a)pyrene as a chemical of concern (COC) 

in soil.  The greatest concentrations of benzo(a)pyrene were generally detected in shallow soils in 

REC #13 (Former Boat Dock Area) and in subsurface soils in REC #4 (Boat Launch Area).  

Mercury and PCBs were also identified as COCs in soils.  Cleanup goals were developed to satisfy 

the requirements of the VCP and to be consistent with the requirements of the National Oil and 

Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) 

Part 400.430, as implemented through the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA).  Attainment of the cleanup goals at Block F will 

result in a cancer risk less than 1 x 10-5 and a hazard index less than 1.0. 

 

An additional field investigation was conducted at Block F during the fall of 2007 to refine the 

horizontal and vertical limits of soil with COC concentrations greater than the cleanup goals.  

Based on the investigation, benzo(a)pyrene concentrations in soils ranged from non-detect to 

19,000 µg/kg at soil boring SB-383 (1 to 2 feet bgs).  The benzo(a)pyrene concentration was 

below 1,000 µg/kg in the majority of the samples.  The 47 detections of benzo(a)pyrene were 

scattered sporadically at various boring locations.  The cleanup goal for benzo(a)pyrene is 400 

µg/kg.  Five samples that exceeded the cleanup goals are located in and around REC #13 and 

REC #4.  PCB (Aroclor-1260) concentrations ranged from non-detect to a maximum of 34 µg/kg 

at soil boring SB-383 (1 to 2 feet bgs) with no PCB concentration greater than the cleanup goal 

(320 µg/kg).  The Block F wide average mercury concentration, as represented by the UCL, must 

be less than 0.5 mg/kg. 
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As required by the VCP, selected technologies and land use controls (LUCs) were evaluated.  The 

NCP served as a guide for the process used to arrive at the selected technology (i.e., selected 

alternative).  This process included the identification, screening, and evaluation of potential 

technologies and process options; preliminary and detailed screening of technologies and process 

options; selection of representative process options; development and detailed analysis of 

alternatives; comparative analysis of alternatives; and description of the proposed alternative.  The 

proposed response action selected was Excavation to Allow Unrestricted Residential Site Use and 

Off-Site Treatment and Disposal. 

 

The proposed response action would remove soil with COC concentrations greater than the 

cleanup goals from four areas shown on Figure 8-1 (Areas A, B, C, and D) to the extent necessary 

to allow unrestricted residential use of Block F.  In addition, seven previously abandoned-in-place 

USTs, associated piping, and associated contaminated soil with petroleum hydrocarbon diesel 

range organics (DRO) and gasoline range organics (GRO) with concentrations greater than the 

MDE soil cleanup standard of 230 mg/kg would be removed (Area 5 on Figure 8-1).  A total of 

5,200 cubic yards of soil would be removed.  Site preparation would include the construction of 

temporary materials handling pad, decontamination zones, haul routes and clearing of the areas to 

be excavated.  Shallow excavation of soil would be conducted using a bulldozer, front-end loader, 

hydraulic excavators, backhoe, or similar equipment.  Post-removal/confirmation samples would 

be collected from the sidewalls and base of the excavation(s).  Following excavation and 

confirmation sampling, the excavated areas would be backfilled with certified clean material, 

graded to original contours, and restored using vegetation.  It is assumed that all excavated soil 

would be disposed at an off-site permitted Resource Conservation and Recovery Act (RCRA) 

Subtitle D landfill.  Because the soil remaining on site would no longer contain concentrations of 

COCs that could be harmful to potential future residential receptors, soil-related LUCs would not 

be required. 

 

Lockheed Martin will meet local, State, and federal permitting requirements for the response 

action.  Based on a review of requirements of MDE and Baltimore County, permitting 

requirements for the response action are related to earth-moving activities and USTs. 

 

As stipulated by MDE’s VCP, administrative requirements, including a written agreement, zoning 

certification, performance bond or other form of security, and health and safety plan requirements 
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will be met.  A written agreement stipulating that if the RAP is approved, the applicant agrees to 

comply with the provisions of the RAP is provided herein.  A zoning certification, a certified 

written statement that the property meets all applicable county and municipal zoning requirements, 

is also provided with this RAP.  A project-specific Health and Safety Plan (HASP) will be 

prepared and submitted to MDE prior to implementation of the MDE-approved RAP. 
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Section 1 

Introduction 
 

 

 

1.1 PURPOSE 
 

On behalf of Lockheed Martin Corporation (Lockheed Martin), Tetra Tech, Inc. (Tetra Tech) has 

prepared this Response Action Plan (RAP) for soil media at Block F of the Lockheed Martin 

Middle River Complex (MRC) located in Middle River, Maryland.  The location of the MRC is 

shown on Figure 1-1.  This RAP has been prepared in accordance with the requirements of the 

Maryland Department of the Environment’s (MDE’s) Voluntary Cleanup Program (VCP) (Section 

7-508 of the Environment Article, Annotated Code of Maryland). 

 

The purpose of the RAP is to provide the background, support, and framework for remediation of 

soil with chemical of concern (COC) concentrations greater than the cleanup goals in order to 

receive a Certificate of Completion from the MDE under a Tier IA (Residential Unrestricted) 

future land use and restriction category based on potential future residential development.  In 

addition, previously abandoned-in-place underground storage tanks (USTs), associated piping, and 

associated soil with petroleum hydrocarbon diesel range organic (DRO) and gasoline range 

organic (GRO) concentrations greater than MDE soil cleanup standards will be removed.  Block F 

and physical features are shown on Figure 1-2. 

 

A Certificate of Completion will be sought from the MDE following the satisfactory 

implementation and completion of the MDE-approved RAP. 

 

1.2 SCOPE 
 

The response action for Block F, which will address soil and groundwater with COC 

concentrations greater than the cleanup goals, is summarized as follows: 
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• The soil response action proposed in this RAP will include removal of soil with COC 
concentrations greater than the cleanup goals and removal of previously abandoned-in-
place USTs, associated piping, and associated soil with DRO and GRO concentrations 
greater than MDE soil cleanup standards. 

 
• The Groundwater Response Action Plan will address groundwater with COC 

concentrations greater than the cleanup goals in order to receive a Certificate of 
Completion from the MDE under a Tier IB (Residential Restricted) future land use and 
restriction category.  The restriction category would consist of institutional controls 
designed to prevent potable use of groundwater.  The restriction category consisting of 
institutional controls would remain in place until the groundwater cleanup goals are 
achieved through remediation.  The proposed response action for groundwater associated 
with Block F is described in the Groundwater Response Action Plan provided under 
separate cover. 

 

1.3 ORGANIZATION 
 

This RAP is organized as follows:  

 

• Section 1 – Introduction:  Presents the purpose, scope, and organization of the RAP. 
 
• Section 2 – Block F Overview:  Presents a brief description of MRC and Block F history, 

environmental investigations and results, nature and extent of contamination, and a 
summary of the proposed soil response action. 

 
• Section 3 – Additional Investigatory Information:  Presents a summary of the additional 

investigation completed in support of the response action. 
 
• Section 4 – Exposure Assessment:  Presents the current and proposed land use, media of 

concern, and Conceptual Site Model (CSM). 
 
• Section 5 – Cleanup Criteria:  Presents cleanup criteria, a risk assessment summary, 

cleanup goals, and information associated with attainment of cleanup goals. 
 
• Section 6 – Selected Technologies and Land Use Controls:  Presents the screening of 

technologies and process options, development and analysis of alternatives, comparative 
analysis of alternatives, and the selected alternative to achieve cleanup of Block F. 

 
• Section 7 – Evaluation Criteria for the Selected Technology:  Presents the criteria required 

for a Certificate of Completion. 
 
• Section 8 – Proposed Response Actions:  Presents the plan for all work necessary to 

perform the proposed response action. 
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• Section 9 – Permits, Notifications, and Contingencies:  Presents the local, State, and 
federal laws and regulations that prescribe the permits and approvals required to implement 
the MDE-approved RAP. 

 
• Section 10 – Implementation Schedule:  Presents the detailed schedule for all work 

necessary to implement the MDE-approved RAP. 
 
• Section 11 – Administrative Requirements:  Presents the administrative documents 

required to implement the MDE-approved RAP. 
 
• Section 12 – References:  Lists references and citations used in compiling this RAP. 

 

Appendix A includes a summary of soil analytical results.  Appendix B includes a statistical summary 

of pre- and post-removal action data.  Appendix C includes field documentation notes and boring 

logs.  Appendix D includes data validation reports.  Appendix E includes documentation required to 

comply with administrative requirements. 
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Section 2 

Block F Overview 
 

 

 

2.1 BLOCK F BACKGROUND 
 

The MRC, which is part of the Chesapeake Industrial Park, is located at 2323 Eastern Boulevard 

in Middle River, Maryland, approximately 11.5 miles northeast of downtown Baltimore.  The 

MRC covers approximately 161 acres and consists of 12 main buildings, an active industrial area 

and yard, perimeter parking lots, an athletic field, a concrete-covered vacant lot, a trailer and parts 

storage lot, and numerous grass-covered green spaces along its perimeter.  The MRC is bounded 

by Eastern Boulevard (Route 150) to the north, Dark Head Cove to the south, Cow Pen Creek to 

the west, and Martin State Airport to the east.  The location of the MRC is shown in Figure 1-1.  A 

MRC layout map is presented as Figure 2-1. 

 

The MRC is comprised of several tax blocks.    Block F, consisting of 11.94 acres, is located in the 

southern portion of the MRC.  Block F is bounded on the north by Parking Lot No. 6 (Block D), 

Former Building D (Block E), the Tilley Chemical Company, and North American Electric, to the 

east by Parking Lot No. 6 (Block D) and Dark Head Cove, to the south by Dark Head Cove, and to 

the west by Cow Pen Creek.  The following Recognized Environmental Conditions (RECs) are 

located in Block F: 

 

• Boat Launch Area (REC #4) 
• Former Aviation Fuel Underground Storage Tanks (USTs) (REC #5) 
• Waterfront Lot (portion of REC #6) 
• Former Boat Dock Area (REC #13) 

 

2.1.1 Block F Description 
 

Currently, Lockheed Martin’s MRC primary activities include facility and building management 

and maintenance.  The MRC has two main tenants: Middle River Aircraft Systems (MRAS), a 
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subsidiary of General Electric that conducts design, manufacturing, fabrication, testing, overhaul, 

repair, and maintenance of aeronautical structures, parts, and components for military and 

commercial applications, and Maritime Systems & Sensors – Littoral Ships & Systems 

(MS2-LS&S), a subsidiary of Lockheed Martin that conducts fabrication, assembly, testing, and 

support of vertical launch systems.  Lockheed Martin and tenant operations are primarily 

contained within Block I. 

 

Block F consists of RECs #4, #5, #6 and #13.  The Boat Launch Area (REC #4) and the Former 

Aviation Fuel USTs (REC #5) are primarily covered by a concrete tarmac which defines the 

boundary of REC #4.  The seven USTs comprising REC #5 lie underneath the north-central 

portion of the concrete tarmac.  No other structures are present onsite.  A chain-link fence is 

present along the northern edge of REC #4, along Chesapeake Park Plaza, prohibiting 

unauthorized access to these two RECs.  Vehicle and personal access is obtained through a locked 

gate in the fence. 

 

The concrete tarmac is composed of smaller concrete slabs that are in relatively good condition 

with some minor cracking and pothole development in a few locations.  Grass and soil were 

observed in many of the slab joints.  A grass-covered strip of land is present along the 

southeastern edge of REC #4, separating the southeastern portion of the tarmac from a steel 

bulkhead that is present along Dark Head Cove. 

 

The Waterfront Lot (REC #6) comprises only a portion of REC #6.  Parking Lot No. 6 (Block D) 

is also a part of REC #6.  The Waterfront Lot is a well manicured, grass-covered strip of land 

lying between Chesapeake Park Plaza and Dark Head Cove and Parking Lot No. 6 and Dark Head 

Cove.  Several trees are present and the grass appears to be in good condition.  A steel bulkhead 

bounds the unit along Dark Head Cove.  Ground subsidence has occurred around the bulkhead in 

the eastern portion of the Waterfront Lot. 

 

The Former Boat Dock Area (REC #13) is an open, relatively flat grass-covered parcel of land.  A 

chain link fence is located along Chesapeake Park Plaza limiting unauthorized access to REC #13.  

A fence is not present along the boundary shared with North American Electric or with the Boat 
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Launch Area (REC #4).  Vehicle and personnel access is obtained through a locked gate along 

Chesapeake Park Plaza at REC #4. 

 

The Former Boat Dock Area is covered with a well maintained grass lawn with shrubs and trees 

growing thickly along the Cow Pen Creek Shoreline.  Several trees are present within the REC.  

Although no structures are currently present onsite, the severely degraded remnants of several 

walkways, parking areas, and a few foundations are still evident. 

 

2.1.2 Block F History 
 

In 1929, Glenn L. Martin Company (GLM), a predecessor of Lockheed Martin, acquired a large 

parcel of land in Middle River, Maryland to conduct aircraft manufacturing for the United States 

government and for commercial clients.  Prior to the property’s first occupancy, the MRC was 

undeveloped land.  In the early 1960s, GLM merged with American-Marietta Company, forming 

Martin Marietta Corporation.  Around 1975, the adjacent eastern airport (Martin State Airport), 

totaling approximately 750 acres, was transferred to the State of Maryland.  In the mid-1990s, 

Martin Marietta Corporation merged with Lockheed, forming Lockheed Martin Corporation, with 

its principal subsidiary specializing in construction and testing of new ordnance for the United 

States government and for commercial clients.  Shortly following the merger, General Electric 

acquired the majority of Lockheed Martin’s aeronautical business in Middle River, which began to 

function as MRAS. 

 
The Boat Launch Area (REC #4) has been present since the initial construction of the MRC in the 

mid-1930s.  Prior to World War II, the area was an unpaved ramp entering Dark Head Cove.  

During World War II, REC #4 was used for the staging, fueling, and launching of military 

seaplanes.  After World War II, the area was used for the fueling, maintenance, testing, and 

prototype evaluation of Chase boats along with staging of vehicles and equipment.  By 1957, the 

site had been improved with the addition of the concrete tarmac.  By 1969, the area was 

abandoned and all onsite structures had been demolished.  Currently, no structures other than the 

concrete tarmac exist on the site. 
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REC #5 is located underneath the north-central portion of REC #4.  The Phase I Environmental 

Site Assessment (ESA) identified the Former Aviation Fuel USTs, including seven closed-in-place 

1,000-gallon USTs beneath the Boat Launch Area’s concrete tarmac, as REC #5.  The tanks were 

reportedly last used in 1954 and closed in place in 1986-1987.  During the Phase I ESA 

investigation, no closure records were available for these USTs, and MRC personnel interviewed 

did not know whether confirmatory sampling had been conducted as part of the tank closure. 

 

REC #6 consists of the Waterfront Lot within Block F and Parking Lot No. 6 within Block D.  

Between 1938 and 1949, the Waterfront Lot was backfilled, raising the topography to the current 

elevation and extending the shoreline to the current position.  During filling, a steel bulkhead was 

constructed, and a 100-foot-wide swath of the cove along the bulkhead was proposed for dredging.  

Dredging activities were planned to lower the creek bottom near the shoreline to 8 feet below sea 

level.  The dredging and filling activities were conducted to facilitate possible use of the creek as 

an anchor basin.  After the shoreline was reconstructed, from the 1950s through the 1970s, the 

Waterfront Lot south of Building D showed numerous service roads of unknown usage 

criss-crossing the waterfront area.  An unknown structure was present in this area from the early 

1950s to at least 1971.  An aerial photograph taken of the MRC in the early 1970s shows a mound 

of unknown material in the waterfront area south of Building D.  Since the early to mid 1970s, the 

Waterfront Lot appears to have been used solely for recreational activities. 

 

Based on a review of available aerial photographs and MRC maps, the area informally identified 

as the Boat Dock Area (REC #13) was developed prior to 1949.  In 1949, the area showed 11 

small structures in the vicinity of the Boat Launch Area.  Further development of the area included 

construction of a cottage, service building, storage building, training school, boat house, and two 

docks.  The buildings were demolished before 1969.  No additional information regarding 

chemical and material storage and waste handling practices was available. 
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2.1.3 Block F Characteristics 
 

2.1.3.1 Current and Surrounding Land Use 
 

The MRC is an industrial facility, and the area surrounding the MRC primarily consists of 

commercial, industrial, and residential establishments.  Six facilities comprise the remaining 

portion of the Chesapeake Industrial Park including Tilley Chemical Company, Inc., a food and 

pharmaceutical chemical distributor for personal care and industries; North American Electric, 

Inc., an industrial and commercial electrical contractor; Johnson and Towers, a heavy duty 

automotive and boat repair and maintenance company; Poly-Seal Corp., a company that produces 

flexible packaging; Exxon, a gasoline fill station and convenience store; and the Middle River Post 

Office.  Residential developments are present on the opposite shores of Cow Pen Creek, Dark 

Head Cove, and Dark Head Creek and north of Eastern Boulevard (Route 150). 

 

2.1.3.2 Physiography 
 

The MRC is located within the Western Shore of the Coastal Plain Physiographic Province, which 

is generally characterized by low relief.  The topography of the MRC is gently sloping, ranging 

from sea level to 32 feet above mean sea level (msl) (Cassell, 1977).  The topography slopes from 

Eastern Boulevard to the southwest and south towards Cow Pen Creek and Dark Head Cove.   

 

The topography of Block F is relatively flat with a slight dip to the southeast and ranges from 

16 feet above msl along Chesapeake Park Plaza to 2 feet above msl along Dark Head Cove 

(Cassell, 1977). 

 

2.1.3.3 Hydrology 
 

The MRC lies at the junction of Cow Pen Creek and Dark Head Cove.  Both surface water bodies 

discharge into Dark Head Creek, a tributary to Middle River, which is a tributary to Chesapeake 

Bay.  The MRC lies approximately 3.24 miles (17,100 feet) upstream of Chesapeake Bay. 
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No surface water bodies lie within or cross the MRC.  Excluding areas immediately adjacent to 

Cow Pen Creek and Dark Head Creek, surface water runoff discharges from the MRC via storm 

drains.  Lockheed Martin maintains a State of Maryland National Pollution Discharge Elimination 

System (NPDES) permit (State Discharge Permit No.: 00-DP-0298, NPDES No.: MD0002852), 

issued by MDE Industrial Discharge Permits Division, Water Management Administration.  The 

permit covers stormwater discharge from the entire property rather than individual tenants.  The 

NPDES permitted outfall locations are shown on Figure 2-1. 

 

No surface water bodies cross or emanate from Block F.  Due to the topography and the presence 

of the concrete tarmac at REC #4, surface water runoff in this area would most likely discharge 

directly to Dark Head Cove as overland sheet flow.  Surface water runoff generated in the grass 

covered areas will generally infiltrate into the underlying soil or discharge to Dark Head Cove or 

Cow Pen Creek as overland sheet flow.  Stormwater management features are located within 

Block D and are indicated on the MRC utility map included as Appendix J of the Site 

Characterization Report (Tetra Tech, May 2006).  No wetlands have been identified in or around 

Block F, and Block F is not located within the 100-year floodplain. 

 

2.1.3.4 Soils 
 

Soils underlying MRC have been mapped as Mattapex-Urban Land Complex and Sassafras-Urban 

Land Complex by the United States Department of Agriculture Soil Conservation Service.  

Mattapex-Urban Land soils consist of deep, well-drained silty soils whose original texture has 

been disturbed, graded over, or otherwise altered.  Sassafras-Urban Land soils consist of deep, 

well-drained sandy soils whose original texture has been disturbed, graded over, or otherwise 

altered.  Site characterization studies indicate that a high degree of fine-grained (e.g., silt and clay) 

soils with low permeabilities are present at the MRC. 

 

2.1.3.5 Geology 
 

The surficial geology of Block F is summarized below.  The geology of the MRC is described in 

the Site Characterization Report (Tetra Tech, May 2006).   

 



 

 
7515 TETRA TECH: LOCKHEED MARTIN MIDDLE RIVER COMPLEX, BLOCK F, SOIL RESPONSE ACTION PLAN PAGE 2-7 

Based on the lithologic logging of the soil borings installed within Block F, the subsurface soils at 

REC #4 are highly heterogeneous, consisting of sands, silts, and clays.  The subsurface soils at the 

Waterfront Lot (REC #6) consisted primarily of silty clay underlain by sand.  However, several 

borings contained sand at shallower depths.  The Boat Dock Area (REC #13) is primarily 

underlain with a 2 to 4 foot thick silty sand unit which is then underlain with a silty clay to sandy 

clay unit. 

 

2.1.3.6 Hydrogeology 
 

A summary of groundwater measurements taken at Block F is presented in Table 2-1.  The 

groundwater elevation contours using the shallow/intermediate surficial aquifer monitoring wells 

are presented on Figure 2-2.  Groundwater flows in a radial fashion from the hydraulically 

upgradient northern portion of the MRC at Eastern Boulevard to the southeast, south, and 

southwest toward Dark Head Cove and Cow Pen Creek. 

 

Groundwater was encountered at Block F at depths ranging from less than 1 foot to 13 feet below 

ground surface (bgs).  Groundwater was generally encountered at shallower depths in areas known 

to have been filled in during the 1940s.  Based on the locations of Cow Pen Creek and Dark Head 

Cove, groundwater flow is to the south.  

 

2.2 SUMMARY OF BLOCK F INVESTIGATIONS 
 

Investigations within Block F have been conducted since 2003 and have included record reviews, 

discussions with MRC personnel, geophysical surveys, and soil and groundwater sampling.  

Investigations1 included the Phase I Environmental Site Assessment (2003) (Earth Tech, Inc., 

2003), Phase II Investigation (Fall/Winter 2003) (Tetra Tech, February 2004), Historical Survey 

(2004) (Tetra Tech, August 2004), Site-Wide Phase II Investigation (2004) (Tetra Tech, April 

2005), Phase II Soil Investigation (Summer 2005) (Tetra Tech, May 2006), Groundwater 

Characterization (Summer 2005) (Tetra Tech, May 2006), Geophysical Survey/Soil Investigation 

(Fall 2005) (Tetra Tech, May 2006), and Groundwater Investigation (Fall 2005) (Tetra Tech, May 
                                                 
 
1  Investigations cited by investigation title, performance period, and reference. 
 



 

 
7515 TETRA TECH: LOCKHEED MARTIN MIDDLE RIVER COMPLEX, BLOCK F, SOIL RESPONSE ACTION PLAN PAGE 2-8 

2006).  The summary of Block F investigations provided below is limited to soil, whereas a 

summary of groundwater investigations is provided in the Groundwater Response Action Plan. 

 

2.2.1 Phase I Environmental Site Assessment (2003) 
 

A Phase I ESA was conducted on the MRC in February 2003.  The Phase I ESA (Earth Tech, Inc., 

2003) consisted of a historical review of the MRC (i.e., a review of available MRC documents, 

aerial photographs, and city directories); a review of federal, state, and local agency databases; 

interviews with site personnel; and a site visit.  The Phase I ESA identified 13 specific RECs 

associated with the MRC.  The RECs are areas that indicate the presence or likely presence of any 

hazardous substances or petroleum products on a property under conditions that indicate potential 

for an existing release, a past release, or a material threat of a release of any hazardous substances 

or petroleum products into structures on the property or into the ground, groundwater, or surface 

water of the property.   

  

Three of the four RECs located in Block F were identified during the Phase I ESA (REC #4, REC 

#5, and REC #6).  No information on former chemical handling processes, chemical storage, or 

waste stream disposal at the Boat Launch Area (REC #4) was documented in the Phase I ESA 

report.  Based on a review of available MRC documents, the Phase I ESA documented the 

possible presence of fill material beneath the waterfront area (REC #6).  No additional information 

regarding filling activities was obtained.  In addition, information reviewed during the Phase I 

ESA did not indicate any chemical handling activities, chemical storage, or waste stream disposal 

occurring at the unit.  Due to the unknown quality of the fill material, the Phase I ESA identified 

the Waterfront Lot as a REC. 

 

During the review of available historic aerial photographs, multiple structures were observed at the 

Boat Dock Area (Earth Tech, February 2003).  No additional information was collected during the 

Phase I investigation and the area was not recommended for classification as a REC. 

 

In addition to the identification of the 13 RECs, the Phase I ESA also recommended further 

investigation into the MRC’s historic site activities to identify other potential environmental 

concerns. 
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2.2.2 Phase II Investigation (Fall/Winter 2003) 
 

During the fall of 2003, a Phase II investigation consisting of soil and groundwater sampling and 

analysis and a geophysical survey was conducted on 7 of the 13 Phase I RECs (Tetra Tech, 

February 2004).  The objective of the Phase II investigation was to determine baseline conditions 

by identifying and evaluating contaminants of potential concern (COPC) present in the underlying 

media. 

 

An electromagnetic (EM) geophysical survey was completed at the Waterfront Lot and Parking 

Lot No. 6 to detect any areas of waste disposal and buried drums or other metallic debris that may 

be present in the fill area of REC #6.  A total of nine anomalies were identified during this survey.  

A follow-up ground penetrating radar (GPR) survey of the anomalies found that eight of the 

anomalies were associated with utilities (primarily storm drains), while the GPR survey did not 

indicate any definitive source for the final anomaly (located within Parking Lot No. 6).  This 

anomaly was not considered consistent with any known potential subsurface metallic objects or 

utilities.  The results of the geophysical survey are presented in Appendix A of the Final Report, 

Phase II Site Investigation of Exterior Areas (Tetra Tech, February 2004). 

 

Four soil borings (SB-22 through SB-25) were installed within the concrete tarmac at the Boat 

Launch Area for general geographic coverage across REC #4.  Two subsurface soil samples (5 and 

10 feet bgs) were collected from each boring and were analyzed for volatile organic compounds 

(VOCs), semivolatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), metals, 

gasoline range organics (GRO), and diesel range organics (DRO). 

 

Four soil borings (SB-26 through SB-29) were installed on all four sides of the former tank farm 

(REC #5).  One subsurface soil sample (6 or 10 feet bgs) was collected from each boring and 

analyzed for VOCs and GRO. 

 

Two soil borings (SB-30 and SB-31) were installed within the grass covered areas of the 

Waterfront Lot.  One subsurface soil sample (5 feet bgs) was collected from each boring and 

analyzed for VOCs, SVOCs, PCBs, metals, GRO, and DRO. 
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Sample locations are shown on Figure 2-3.  Of the VOCS and metals that were detected in the soil 

samples collected at REC #4, REC #5, and REC #6, mercury was the only chemical that was 

detected at concentrations that exceeded MDE soil cleanup levels. 

 

The results of this investigation are provided in the Final Data Report Site-Wide Phase II 

Investigation (Tetra Tech, April 2005).  Tables AF-1 and AF-2 (Appendix A) provide a summary 

of detected concentrations in surface soil samples and subsurface soil samples, respectively. 

 

2.2.3 Historical Survey (2004) 
 

The historical survey consisted of review of available MRC maps (e.g., as-builts, proposed 

construction plans, and plot maps), interviews with Lockheed Martin and tenant personnel, and 

site visits.  Based on the investigation findings, a total of 18 additional RECs located along the 

MRC’s perimeter, within the active industrial yard, and within Buildings A, B, and C were 

identified.  The additional RECs included a former sewage treatment plant (STP), an incinerator, 

several plating shops, a potential historical debris storage lot, abandoned USTs, and areas 

associated with several environmental investigations (i.e., lead removal at the Die Storage Unit 

and elevated chromium concentrations in groundwater adjacent to Building A). 

 

A review of the available MRC documents identified a cottage, service building, storage building, 

training school, and boat house within the Boat Dock Area.  Based on a review of other MRC 

maps and available data, multiple buildings were present from the 1940s to 1969 (Earth Tech, 

February 2003).  No information regarding chemical and material storage and waste handling 

practices were obtained during the historical research survey.  Due to the potential historic use of 

the buildings, the Boat Dock Area was identified as REC #13 and was included in the Site-Wide 

Phase II Investigation. 

 

2.2.4 Site-Wide Phase II Investigation (2004)  
 

During the Site-Wide Phase II Investigation, all 31 RECs were investigated and the investigation 

included geophysical surveys of five areas, and soil and groundwater sampling.  The investigation 
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within Block F only included soil and groundwater sampling.  Sample locations are shown on 

Figure 2-3. 

 

Surface soil samples (SB-22A-SS through SB-25A-SS and SB-50-SS) were collected from the 

first foot of soil from soil borings installed adjacent to the 2003 soil borings installed within REC 

#4 (SB-22 and SB-25).  The samples were analyzed for VOCs, SVOCs, PCBs, metals, GRO, and 

DRO.  To verify the mercury concentrations detected in the earlier samples, an additional soil 

boring (SB-50) was installed and one surface soil and two subsurface soil (5 and 10 feet bgs) 

samples were collected from the boring.  These samples were analyzed for metals. 

 

At the Waterfront Lot, surface soil samples were collected from the 2003 soil boring locations 

(SB-30 and SB-31).  In addition, four new soil borings (SB-55 through SB-58) were installed in 

areas associated with a former mound of unknown material, former service roads, and a dissecting 

storm sewer utility trench.  Surface soil and subsurface soil (various depths) samples were 

collected from each of the borings.  The samples were analyzed for VOCs, SVOCs, PCBs, metals, 

GRO, and DRO.  The surface and 5 foot bgs subsurface samples from the four new soil borings 

(SB-55 through SB-58) were also analyzed for pesticides. 

 

Four soil borings (SB-93 through SB-96) were installed in the Boat Dock Area.  One surface soil 

sample and two subsurface soil samples (5 and 10 feet bgs) were collected from each boring.  An 

additional subsurface soil sample (15 feet bgs) was collected from soil borings SB-93, SB-94, and 

SB-96.  All of the samples were analyzed for VOCs, SVOCs, pesticides, PCBs, metals, GRO, and 

DRO. 

 

Mercury again was the only compound that exceeded the MDE soil cleanup levels within REC #4.  

Metals such as arsenic and lead were detected in the soil samples from the Waterfront Lot at 

concentrations that exceeded the MDE soil cleanup levels.  Four polycyclic aromatic 

hydrocarbons (PAHs), Aroclor-1260, cadmium, chromium, and mercury were detected at 

concentrations above the MDE soil cleanup levels in the soil samples collected in the Boat Dock 

Area (REC #13). 
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The results of this investigation are provided in the Final Data Report Site-Wide Phase II 

Investigation (Tetra Tech, April 2005).  Tables AF-1 and AF-2 (Appendix A) provide a summary 

of detected concentrations in surface soil samples and subsurface soil samples, respectively. 

 

Although no monitoring wells were installed at Block F during the Site-Wide Phase II 

Investigation, a total of 12 groundwater samples were collected from soil borings installed at the 

RECs within Block F during the Site-Wide Phase II Investigation.  Soil boring locations are 

shown on Figure 2-3.  A summary of groundwater investigations is provided in the Groundwater 

Response Action Plan. 

 

2.2.5 Phase II Soil Investigation (Summer 2005)  
 

To provide further delineation of the elevated detections of mercury in the Former Boat Launch 

Area, three additional soil borings (SB-236 through SB-238) were installed in 2005 and soil 

samples were collected from various depths (0 to 1, 1 to 2, and 4 to 5 feet bgs).  The samples were 

analyzed for metals. 

 

An elevated lead concentration detected in a surface soil sample collected in 2004 (SB-55) located 

along the waterfront, was further evaluated in 2005 by installing four additional soil borings 

(SB-250 through SB-253).  Soil samples were collected from 0 to 1 and 1 to 2 feet bgs from each 

boring and analyzed for metals. 

 

To evaluate PAHs, chromium, and PCBs that were detected in the surface soil samples collected 

in 2004 from soil borings SB-93 and SB-94, six additional soil borings (SB-265 through SB-270) 

were installed in the Former Boat Dock Area.  Soil samples were collected from 0 to 1 and 1 to 2 

feet bgs and were analyzed for SVOCs.  The surface soil samples were also analyzed for PCBs 

and metals. 

 

Several metals and DRO were found in the soil samples collected from the Former Boat Launch 

Area during this investigation at concentrations above the MDE soil cleanup levels.  Several 

metals and PAHs were found in the soil samples from the Former Boat Dock Area at 

concentrations above the MDE soil cleanup levels.  Sample locations are shown on Figure 2-3.  
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The results of this investigation are provided in the Site Characterization Report (Tetra Tech, May 

2006).  Tables AF-1 and AF-2 (Appendix A) provide a summary of the detected concentrations in 

the surface soil and subsurface soil samples, respectively. 

 

2.2.6 Geophysical Survey/Soil Investigation (Fall 2005)  
 

An EM survey was conducted in the fall of 2005 to screen the area of REC #13 within Block F.  

Identified anomalies were evaluated further with GPR.  The results of the geophysical surveys are 

presented in the Site Characterization Report (Tetra Tech, May 2006).  Based on the geophysical 

surveys, four anomalies that could not be resolved as being associated with known features 

(utilities) were investigated by installing five additional soil borings (SB-295 through SB-299).  

Subsurface soil samples were collected from two depths in each boring (4.5 and 9.5 feet bgs) and 

the samples were analyzed for VOCs, SVOCs, PCBs, metals, GRO, and DRO. 

 

Several metals were detected in these soil samples at concentrations above the MDE soil cleanup 

levels.  Sample locations are shown on Figure 2-3.  The results of this investigation are provided 

in the Site Characterization Report (Tetra Tech, May 2006).  Tables AF-1 and AF-2 (Appendix A) 

provide a summary of the detected concentrations in the surface soil and subsurface soil samples, 

respectively. 

 

2.3 NATURE AND EXTENT OF CONTAMINATION 
 

This section presents a summary of the nature and extent of contamination in soil and groundwater 

at Block F based on the results of all investigations conducted prior to the fall of 2007.  Tables 

AF-1 and AF-2 (Appendix A) provide a summary of the detected concentrations in surface soil 

and subsurface soil samples, respectively. 

 

2.3.1 Soil 
 

The human health risk assessment (HHRA) prepared for the Site Characterization Report (Tetra 

Tech, May 2006) identified a number of COPCs by comparing maximum concentrations to MDE  
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soil cleanup standards.  COPCs detected in soil samples collected within Block F included 11 

metals (antimony, arsenic, cadmium, chromium, cobalt, lead, mercury, molybdenum, nickel, 

vanadium, and zinc), six PAHs [benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, 

benzo(k)fluoranthene, dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene], Aroclor-1254 and 

Aroclor-1260, DRO and GRO.  Results of the site-specific HHRA were used to assist in 

determining which COPCs were the principal contributors to risk, also referred to as COCs.  The 

COCs identified for Block F were carcinogenic PAHs, mercury, and PCBs in surface and 

subsurface soils. 

 

The highest concentrations of benzo(a)pyrene and other PAHs were detected in surface and 

subsurface soil samples collected in the central portion of the Former Boat Dock Area (REC #13) 

(SB-93 through SB-95, SB-265, SB-266, SB-268, and SB-269).  Elevated concentrations of PAHs 

were also detected in a subsurface soil sample (SB-238-05) collected in the Former Boat Launch 

Area (REC #4).  Detected benzo(a)pyrene concentrations ranged from 63 micrograms per 

kilogram (µg/kg) (SB-24A-SS) to 25,600 µg/kg (SB-268-SS) in surface soil and from 62 µg/kg 

(SB-270-02) to 3,130 µg/kg (SB-268-02) in subsurface soil.  The highest concentrations of these 

compounds were generally found in the surface soil samples.  Figure 2-4 shows the concentrations 

of benzo(a)pyrene and PCBs in the soil samples that exceed the cleanup goal established in 

Section 5.3. 

 

In addition to soil contaminated with PAHs, the previously abandoned-in-place USTs, associated 

piping, and soil associated with the USTs and piping contaminated with DRO or GRO greater than 

MDE soil cleanup standards [MDE Oil Control Program (OCP)] will be removed 

 

2.3.2 Groundwater 
 

The primary impacts to groundwater in Block F are chlorinated VOCs (primarily trichloroethene) 

downgradient of the eastern VOC plume which originates in Block I.  These compounds may be 

of concern should future land use include construction of buildings over impacted groundwater.  

The area is currently served by public water and there are currently no wells (other than 

monitoring wells) anywhere on the MRC.  Further discussions of impacts to groundwater are 

discussed in the Groundwater Response Action Plan. 
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2.4 RESPONSE ACTION SUMMARY 
 

This RAP was developed in accordance with VCP guidance to support Lockheed Martin’s 

application to the VCP for Block F at the MRC.  This RAP was prepared to address elevated 

concentrations of PAHs, mercury, and PCBs in soils within Block F.  A separate RAP is being 

prepared to address contaminated groundwater beneath the MRC. 

 

In addition to soil contaminated with PAHs, mercury, and PCBs, previously abandoned-in-place 

USTs, associated piping, and associated contaminated soil with DRO and GRO concentrations 

greater than MDE soil cleanup standards will be removed to comply with MDE OCP 

requirements. 

 

2.4.1 Proposed Response Actions 
 

Soil at Block F with PAH, mercury, and PCBs concentrations greater than the cleanup goals and 

previously abandoned-in-place USTs, associated piping, and associated contaminated soil with 

DRO and GRO concentrations greater than MDE soil cleanup standards will be removed and 

disposed at a permitted off-site disposal facility.  Development of the cleanup goals is presented in 

Section 5.  The response action is described in Section 8. 

 

2.4.2 Future Land Use Category 
 

The MRC is currently an industrial facility and the area surrounding the property primarily 

consists of commercial and industrial establishments.  Residential developments are present on the 

opposite shores of Cow Pen Creek, Dark Head Cove, Dark Head Creek and north of Eastern 

Boulevard (Route 150).  The implementation of the proposed RAP will allow for unrestricted 

residential use of Block F. 
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2.4.3 Proposed Land Use Control 
 

The proposed RAP for Block F includes the removal of soil with concentrations of PAHs, 

mercury, and PCBs greater than the cleanup goals and removal of previously abandoned-in-place 

USTs, associated piping, and associated contaminated soil with DRO and GRO concentrations 

greater than MDE soil cleanup standards.  Consequently, Block F will be considered for 

unrestricted residential uses, and land use controls (LUCs) will not be required.  LUCs for the 

groundwater beneath Block F may be required and are discussed in the Groundwater Response 

Action Plan provided under separate cover. 



Table 2-1

Summary of Groundwater Level Measurements
Block F

Soil Response Action Plan
Lockheed Martin Middle River Complex, Middle River, Maryland

MW38A 9.70 9.99 10 -4.01 4.49 5.50 4.15 5.84 4.14 5.85
MW39A 6.60 6.93 10 -7.07 6.6 0.33 6.60 0.33 3.55 3.38
MW40A 6.24 6.53 10 -8.47 6.24 0.29 6.24 0.29 6.24 0.29
MW36A 11.46 11.86 10 -6.64 5.16 6.70 4.96 6.90 4.78 7.08
MW37A 12.23 12.67 10 -4.33 5.12 7.55 4.93 7.74 4.63 8.04
MW45A 6.44 6.77 10 -6.23 NA NA -3.31 10.08 -6.46 13.23
MW46A 7.98 8.32 10 -4.68 3.38 4.94 3.03 5.29 2.27 6.05
MW47A 12.30 12.64 10 -2.36 8.9 3.74 12.30 0.34 12.30 0.34
MW65A 16.42 16.79 10 -1.21 NA NA NA NA 11.42 5.37
MW66A 16.65 16.90 10 -2.10 NA NA NA NA 9.90 7.00

1   Monitoring well data for monitoring wells located within or near the Block F limits.
2   See Figure 2-2 for monitoring well locations.
3   Elevations reference National Geodetic Vertical Datum (NGVD), 1929.
4   Monitoring well information obtained from Site Characterization Report (Tetra Tech, May 2006).

bgs - Below ground surface.
ft - Feet.
NA - Not available.
" - " - Denotes negative number.

Monitoring Well 
Number

Top of Riser 
Elevation (ft)

Ground 
Surface 

Elevation (ft)
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Interval 

Length (ft)

Elevation of 
Bottom of 
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Measurement Date
6/5/2005 10/13/2005 12/6/2005
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Depth to 
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(ft bgs)

Groundwater 
Elevation (ft)

Depth to 
Groundwater 

(ft bgs)

Groundwater 
Elevation (ft)

Depth to 
Groundwater 

(ft bgs)





U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U U U
U

U
UU

U

U

U

U

U

U

U
U U

UU
U

U U
UU

U
U

UU

U

U

U

U
U

U

U

U

U
U

UU

U

UU

UU

UU

U
UU

U

U

U

U

UU

U U

U

U

UU

U

U

U U

MW37A

A

A'

DARK H
EAD C

OVE

COW
 PEN CREEK

EXT-MW06

EXT-MW04

MW66A

MW65A

MW64A

MW63A

MW61A

MW60A

MW59A

MW58A

MW57A
MW56A

MW55A

MW54A

MW53A

MW52A

MW51A
MW50A

MW49A

MW40A

MW35A

MW39A

MW04A

MW38A

MW31A

MW48A
MW28A

MW29A

MW23A

MW24A

MW26A

MW42A

MW25A

MW22A

MW19A

MW20AMW07A

MW18A

MW17A

MW03A

MW05A

MW02A

MW32A

MW30A

MW33A

MW36A

MW44AMW43A

MW46A

MW47A

MW45A

MW09A

MW10A

MW13A

MW16A

MW15A

MW08A

MW41A

MW06A

MW01A

MW62A
MW62C

MW27A-C

MW21A-B MW34A-C

MW37B-C
MW14A-C

MW11A
MW11C

MW12A
MW12C

MARTIN STATE AIRPORT

K:\GProject\middle_river\Maps\draft response action plan\Middle River A-A' Cross Section A.mxd

FIGURE  2-2 

GROUNDWATER MONITORING WELL
AND GEOLOGIC CROSS SECTION
LOCATIONS

DATE MODIFIED: CREATED BY:
3/13/07 J. F.

Tetra Tech, Inc.

±

Lockheed Martin Middle River Complex
Middle River, Maryland

0 200 400100 Feet

LEGEND

U GROUNDWATER MONITORING WELL

CROSS SECTIONA A'



&<

&<

&<

&<

&<

&<

&<&<&<

&<

&<

&<&<&<
&<

&<&<

&<

&<

&< &<

&<

&<
&<

&<
&<

&<

&<

&<

&<&<&<&<&<

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!( !(
!(

!(
!(

!(

!(

!(
!(

!(!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

MW05
MW02

MW59A MW42A
MW27B

MW27A
MW26A

MW25A

MW22A

MW66A

MW65A

MW47A

MW46A
MW45A

MW39A

MW38A

MW62C

MW62A

MW44A
MW43A MW37CMW37B

MW37A

MW36A

MW34C
MW34B

MW34A

MW33A

MW32A

MW31A

MW30A

MW40A

MW35A

SB-96

SB-95

SB-94

SB-93

SB-58

SB-57

SB-56

SB-55

SB-50

SB-31

SB-30

SB-29
SB-28

SB-27

SB-26

SB-25

SB-24

SB-23SB-22

SB-31A

SB-30A

SB-299

SB-298
SB-297

SB-296
SB-295

SB-270 SB-269

SB-268SB-265

SB-25A

SB-253

SB-252

SB-250

SB-23A

SB-238
SB-236

SB-22A

SB-267
SB-266

SB-251

SB-24A
SB-237

BLOCK 'E'

BLOCK 'F'

BLOCK 'I' BLOCK 'D'

BLOCK 'G'

FIGURE 2-3

SAMPLING LOCATIONS

DATE MODIFIED: CREATED BY:
4/17/07 LR

Tetra Tech, Inc.

±

Lockheed Martin Middle River Complex
Middle River, Maryland

0 100 20050 Feet

CHESAPEAKE PARK PLAZA

REC #1

TILLEY CHEMICAL COMPANY

FORMER BUILDING "D"

DARK HEAD COVE
LEGEND

TAX BLOCK

STRUCTURE

SOIL SAMPLING LOCATION

GROUNDWATER MONITORING WELL&<

REC LOCATION (APPROXIMATE)

WATERFRONT LOT

PRE-1950 SHORELINE

FLAME 
CUT

COW
 PEN CREEK

FORMER
RAMP TRAINING

SCHOOL

FORMER 
BOAT HOUSE

FORMER COTTAGE

FORMER 
RAMP STORAGE

BUILDING

SEVEN 1,000-GAL AVIATION FUEL
USTs ABANDONED IN-PLACE

FORMER
HYDRAULIC FUEL
TEST BUILDING

ASTs

FORMER
ENGINE TEST

BUILDING

NORTH AMERICAN
ELECTRIC

REC #13

REC #4

REC #5

REC #6

!(

FORMER 500-GAL UST
FORMER 5000-GAL
DIESEL FUEL AST

FIRE PUMP BUILDING WITH
275-GAL DIESEL FUEL AST
TRANSFER SHED500,000 GAL

WATER TANK

PARKING LOT NO. 6

Map Document: (K:\GProject\middle_river\Maps\GPS SOIL BORING LOC\Final RAP figures\Block F Sampling Locations.mxd) 4/16/2008 -- 1:31:04 PM



&<

&<

&<

&<

&<

&<

&<&<&<

&<

&<

&<&<&<
&<

&<&<

&<

&<

&< &<

&<

&<
&<

&<
&<

&<

&<

&<

&<&<&<&<&<

!(!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(

!(

!(

!( !(
!(

!(
!(

!(

!(

!(
!(

!(!(

!(!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

MW05
MW02

MW59A MW42A
MW27B

MW27A
MW26A

MW25A

MW22A

MW66A

MW65A

MW47A

MW46A
MW45A

MW39A

MW38A

MW62C

MW62A

MW44A
MW43A MW37CMW37B

MW37A

MW36A

MW34C
MW34B

MW34A

MW33A

MW32A

MW31A

MW30A

MW40A

MW35A

SB-299

BLOCK 'E'

BLOCK 'F'

BLOCK 'I' BLOCK 'D'

BLOCK 'G'

FIGURE 2-4

COC EXCEEDANCES OF
CLEANUP GOALS

DATE MODIFIED: CREATED BY:
4/17/07 LR

Tetra Tech, Inc.

±

Lockheed Martin Middle River Complex
Middle River, Maryland

0 100 20050 Feet

CHESAPEAKE PARK PLAZA

REC #1

K:\GProject\middle_river\Maps\Draft Response Action Plan\Block F\COC EXCEEDANCES.mxd

TILLEY CHEMICAL COMPANY

FORMER BUILDING "D"

DARK HEAD COVE

LEGEND

TAX BLOCK

STRUCTURE

SOIL SAMPLING LOCATION

GROUNDWATER MONITORING WELL&<

REC LOCATION (APPROXIMATE)

WATERFRONT LOT

PRE-1950 SHORELINE

FLAME 
CUT

COW
 PEN CREEK

FORMER
RAMP TRAINING

SCHOOL

FORMER 
BOAT HOUSE

FORMER COTTAGE

FORMER 
RAMP STORAGE

BUILDING

SEVEN 1,000-GAL AVIATION FUEL
USTs ABANDONED IN-PLACE

FORMER
HYDRAULIC FUEL
TEST BUILDING

ASTsFORMER
ENGINE TEST

BUILDING

NORTH AMERICAN
ELECTRIC

REC #13

REC #4

REC #5

REC #6

!(

FORMER 500-GAL UST
FORMER 5000-GAL
DIESEL FUEL AST

FIRE PUMP BUILDING WITH
275-GAL DIESEL FUEL AST
TRANSFER SHED500,000 GAL

WATER TANK

CLEANUP GOAL FOR PCBs IS 0.320 mg/kg (320 ug/kg)
CLEANUP GOAL FOR DRO and GRO IS 230 mg/kg

SB-94
BENZO(A)PYRENE     0.850 (SS)
AROCLOR-1260          1.400 (SS)
BENZO(A)PYRENE     0.490 (05')
BENZO(A)PYRENE     0.950 (10')

SB-93
BENZO(A)PYRENE     1.500 (SS)
AROCLOR-1260          0.800 (SS)

SB-269
BENZO(A)PYRENE     1.600 (SS)

SB-238
BENZO(A)PYRENE     1.960 (05')

SB-265
BENZO(A)PYRENE     1.800 (SS)
BENZO(A)PYRENE     0.401 (02')

SB-266
BENZO(A)PYRENE     0.977 (SS)
AROCLOR-1260          0.756 (SS)

SB-268
BENZO(A)PYRENE     25.600 (SS)
BENZO(A)PYRENE     3.130 (02')

SB-265
BENZO(A)PYRENE     1.310 (SS)

PARKING LOT NO. 6



 

 
7515 TETRA TECH: LOCKHEED MARTIN MIDDLE RIVER COMPLEX, BLOCK F, SOIL RESPONSE ACTION PLAN PAGE 3-1 

Section 3 

Additional Investigatory 
Information 

 

 

3.1 ADDITIONAL SOIL INVESTIGATIONS 
 

Tetra Tech performed an additional field investigation at Block F during the fall of 2007 to 

confirm previous results and refine the limits of COCs greater than the cleanup goals.  The risk 

assessment included in the Site Characterization Report (Tetra Tech, May 2006) identified 

benzo(a)pyrene, and PCBs (Aroclor-1260) concentrations that require mitigation.  Concentrations 

of benzo(a)pyrene and PCBs (Aroclor-1260) in excess of the cleanup goals were identified at 

previous soil boring locations (SB-93, SB-94, SB-95, SB-265, SB-265, SB-269) located in REC 

#13 (Former Boat Dock Area), soil boring SB-238 in REC #4 (Boat Launch Area), and previously 

abandoned-in-place USTs, associated piping, and associated total petroleum hydrocarbon (TPH) 

contaminated soil in REC #5 (Former Aviation Fuel USTs).  The greatest concentration of 

benzo(a)pyrene (25,600 µg/kg) was detected at soil boring SB-268 in the surface soil.  The 

greatest concentration of PCBs (Aroclor-1260) (1,400 µg/kg) was detected at soil boring SB-94 in 

surface soil.  The benzo(a)pyrene and PCB (Aroclor-1260) concentrations exceeded their cleanup 

goals (400 µg/kg and 320 µg/kg, respectively).  The extent of COCs in excess of cleanup goals in 

the vicinity of these soil borings was refined by installing additional soil borings.  A work plan 

was prepared in November 2007 (Tetra Tech, 2007) documenting field investigation protocols, 

sampling procedures, and analytical requirements.  The field investigation was performed in 

accordance with the work plan. 

 

Thirty soil borings were installed in the vicinity of soil borings SB-93, SB-94, SB-95, SB-265, 

SB-265, SB-269 and SB-268 using a direct push technology (DPT).  The borings were spaced on a 

grid pattern across the previously identified geophysical anomaly areas to cover significant 

horizontal and vertical areas for further delineation of COCs greater than the cleanup goals.  Soil 

boring locations are shown on Figure 3-1.  The soil borings were drilled to a maximum depth of 8 

feet bgs.  The soil samples were obtained continuously from the surface to the termination depth 
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of the borehole with samples submitted for chemical analysis at 2 foot intervals (1 to 2, 2 to 3, 4 to 

5 and 7 to 8 ft bgs).  The samples were logged in the field to document geologic description of the 

lithology for USCS classification, moisture content, and the depth of the water table.  The field 

documentation notes and geologic logs are provided in Appendix C.  The lithology is consistent 

with presence of brown silty clay mixed with clayey sands and clay.  The soils were generally 

moist with the water table present between 6 to 8 feet bgs.  Most of the borings were terminated at 

8 feet bgs.  Soil samples were collected in precleaned sample containers, packed in coolers, sealed 

and sent to the contracted laboratory for benzo(a)pyrene (EPA Method 8270) and Aroclor-1260 

(PCBs) (EPA Method 8082) analysis. 

 

3.2 RESULTS 
 

The laboratory data confirmed the presence of benzo(a)pyrene in forty seven soil samples.  A total 

of 121 soil samples including duplicates were collected from the 30 soil borings and analyzed in 

the laboratory.  A total of 121 soil samples were analyzed for benzo(a)pyrene and Aroclor-1260 

(PCBs).  These samples underwent Level IV data validation procedures in accordance with EPA 

Region III protocols to ensure that the generated laboratory data is valid and accurate.  The 

summary of detected concentrations in subsurface soils is presented in Table AF-3 (Appendix A) 

and the validation reports are provided in Appendix D. 

 

Benzo(a)pyrene concentrations in soils ranged from non-detect to 19,000 µg/kg at soil boring 

SB-383 (1 to 2 feet bgs).  The benzo(a)pyrene concentration was below 1,000 µg/kg in the 

majority of the samples.  The forty seven detections of benzo(a)pyrene were scattered sporadically 

at various boring locations.  The cleanup goal for benzo(a)pyrene was established at 400 µg/kg.  

Five samples that exceeded the cleanup goals are located in and around REC #13 and REC #4. 

 

PCB (Aroclor-1260) concentrations ranged from non-detect to a maximum of 34 µg/kg at soil 

boring SB-383 (1 to 2 feet bgs) with no PCB concentration greater than the cleanup goal 

(320 µg/kg).  The soil boring locations with COC exceedances of cleanup goals is presented in 

Figure 3-2. 
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AROCLOR-1260          400 mg/kg (SS)
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BENZO(A)PYRENE     950 ug/kg  (10')

SB-93
BENZO(A)PYRENE     1500 ug/kg  (SS)
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Section 4 

Exposure Assessment 
 

 

 

4.1 INTRODUCTION 
 

The exposure assessment presents the current and future land use as defined by the VCP land use 

definitions, media of concern, and CSM, which includes potentially exposed populations based on 

future land use and potential exposure pathways. 

 

4.2 CURRENT AND FUTURE LAND USE 
 

The VCP requires applicants to choose a land use and restriction category based on the planned 

future use of the property.  A No Further Requirements Determination or Certificate of 

Completion issued for a property is contingent on future use of the property as defined by the 

VCP. 

 

Currently Block F is used only for occasional recreational activities.   It is considered to be “Tier 3 

Industrial.”  The VCP defines this land use category as follows: 

 

Industrial property to be used by workers over the age of 18, adult workers and 

construction workers, and other potential expected users.  Industrial purposes 

allow access to the property at a frequency and duration consistent with a typical 

business day. 

 

This RAP is evaluating Block F in terms of what would be required to achieve a “Tier 1 

Residential Unrestricted” land use and restriction category.  The VCP defines this land use and 

restriction category as follows: 

 



 

 
7515 TETRA TECH: LOCKHEED MARTIN MIDDLE RIVER COMPLEX, BLOCK F, SOIL RESPONSE ACTION PLAN PAGE 4-2 

Property usage that allows exposure and access by all populations including 

infant, children, elderly, and infirmed populations.  The “A (Unrestricted)” 

classification indicates that no LUCs are imposed on the property.  Tier 1A 

properties typically include single-family and multi-family dwellings. 

 

The Tier 1A (Residential Unrestricted) future land use and restriction category is based on the 

results of the HHRA for Block F, which evaluated potential future residential development. 

 

4.3 MEDIA OF CONCERN 
 

The medium of concern at Block F is surface and subsurface soil.  Groundwater was also 

investigated at Block F; however, groundwater is being addressed separately on a MRC-wide 

basis rather than on a tax block-specific basis. 

 

4.4 CONCEPTUAL SITE MODEL 
 

The CSM identifies the potential exposure populations at a site, based on current and future use.  

The CSM also identifies the potential exposure pathways and presents the rationale used to 

determine whether an exposure pathway is complete.  The CSM is the framework for conducting 

the HHRA. 

 

An HHRA for Block F was conducted as part of the Site Characterization Report (Tetra Tech, 

May 2006).  The CSM in the HHRA postulates human activities that result in exposure to 

contaminants in soils.  The CSM includes individuals who either live at Block F (residents), work 

at Block F (commercial or industrial workers), develop Block F (construction workers), or visit 

Block F (recreational users and commercial/industrial establishment visitors) and engage in 

activities that result in exposure via incidental ingestion of soil, skin contact resulting in dermal 

absorption of COPCs in soil, and inhalation of dusts and vapors from soil. 
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Section 5 

Cleanup Criteria 
 

 

 

5.1 CLEANUP CRITERIA 
 

Development of cleanup goals must be conducted to satisfy the requirements of the VCP and be 

consistent with the requirements of the National Oil and Hazardous Substances Pollution 

Contingency Plan (NCP), 40 Code of Federal Regulations (CFR) Part 400.430 as implemented 

through the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA).  The VCP defines a need for remedial action at sites with a cancer risk of 1 x 10-5 or a 

hazard index of 1.0. 

 

The results of the risk assessment presented in the Site Characterization Report (Tetra Tech, May 

2006) provide the information necessary to focus cleanup goal development.  If the cancer risk for 

the current or future land use is greater than 1 x 10-5 or greater than a hazard index of 1.0, then 

cleanup goals must be developed for the intended future use of the site.  Cleanup goals are only 

being developed for COCs, those chemicals that are the principal contributors to risk.  A COC is 

defined as a chemical detected at a concentration that may result in a cancer risk greater than 1 x 

10-5 or a hazard quotient greater than 1.0.  Results of a site-specific risk assessment determine 

which COPCs are the COCs.  This determination of COCs was based on a Block F-wide approach 

rather than evaluation of results from individual soil borings. 

 

Soil sampling locations with COC concentrations greater than the remedial action levels to attain 

the residential cleanup standards for soil and greater than background would be identified for 

removal.  Site-specific background concentrations are only applicable to metals.  If the site-

specific background concentration for a metal is greater than the MDE residential cleanup 

standard for soil, the site-specific metal background concentration is the applicable cleanup goal.  

Generally, soil remediation will be designed to attain cleanup criteria for the COCs as well as 

attain target risk levels for a site.  Verification of post-removal conditions will be conducted to 
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demonstrate that post-response action risks are less than a cancer risk of 1 x 10-5 and a hazard 

index of 1.0. 

 

5.2 RISK ASSESSMENT SUMMARY 
 

The HHRA was conducted for a range of soil exposure scenarios including residential, 

commercial, and industrial usage.  The assessment indicated that future residential exposures to 

surface and subsurface soil exceeded MDE’s threshold level for cancer risk (1 x 10-5) and the 

target hazard index of 1.0.  The assessment also indicated that exposure to surface soil by all other 

evaluated receptors exceeded MDE’s threshold level for cancer risk.  The COCs identified in this 

assessment are arsenic, vanadium, mercury, and carcinogenic PAHs in soil.  

 

5.3 CLEANUP GOALS 
 

A cleanup goal was identified for benzo(a)pyrene to satisfy a VCP Tier 1A (Residential 

Unrestricted) future land use and restriction category based on potential future single-family 

residential development.  The MDE residential soil cleanup standard for benzo(a)pyrene is 330 

micrograms per kilogram (µg/kg).  However, benzo(a)pyrene is being used to represent all 

carcinogenic PAHs.  Benzo(a)pyrene is co-located with all the carcinogenic PAHs; therefore, its 

removal is considered representative of the removal of other carcinogenic PAHs that may be 

contributing significantly to risk.  The site data will be used in concert with the site-specific 

incremental lifetime cancer risks and hazard indices at individual sampling locations to define a 

site-specific remedial action level for benzo(a)pyrene to achieve a target risk level of 1 x 10-5 and 

a target hazard index of 1.0. 

 

The MDE residential soil cleanup standard for PCBs is 320 ug/kg.  However, reduction of PCB 

concentrations will be coincident with benzo(a)pyrene removal to result in attainment of target 

risks at individual sampling locations. 

 

The MDE identifies a residential soil cleanup standard for arsenic and vanadium of 2 mg/kg and 

55 mg/kg, respectively.  However, because arsenic and vanadium are naturally occurring, it is 

appropriate to consider background reference concentrations.  A site-wide approach was used to 
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identify a background reference concentration for arsenic at the MRC in Comment Response 

Document No. 2 of the Site Characterization Report (Tetra Tech, December 2006).  The Block F-

wide average concentration for arsenic, as represented by the 95 percent upper confidence limit of 

the mean (UCL), must be less than 6 mg/kg with no individual soil concentration exceeding 12 

mg/kg.  Similarly, the Block F-wide average concentration for vanadium must be less than 55 

mg/kg with no individual soil concentration exceeding 91 mg/kg.  This approach provides 

conditions where no arsenic or vanadium “hot spots” remain within Block F while attaining 

protection of human health through exposure to these metals in soil at Block F. 

 

The MDE identifies a residential soil cleanup standard for mercury of 0.1 mg/kg.  However, the 

MDE’s Average Typical Concentration (ATC), based on background data collected in the state of 

Maryland, provides the basis for determining the need for remediation.  A block-wide approach 

for determining if there is a need for remediation was defined in Comment Response Document 

No. 2 of the Site Characterization Report (Tetra Tech, December 2006).  The Block F wide 

average concentration, as represented by the UCL, must be less than 0.5 mg/kg. 

 

COPCs, including those constituents comprising TPH, were evaluated in the Block F-specific risk 

assessment and cleanup goals were subsequently developed.  COPCs associated with the 

previously abandoned-in-place USTs were therefore included in the Block F risk assessment.  To 

comply with MDE’s OCP, soil associated with the previously abandoned-in-place USTs and 

piping with DRO and GRO concentrations greater than MDE cleanup standards will be removed.  

The MDE generic numerical residential cleanup standard for DRO and GRO in soil is 230 mg/kg. 

 

Cleanup goals are summarized in Table 5-1.  Attainment of the cleanup goals at Block F will 

result in a cancer risk less than 1 x 10-5 and a hazard index less than 1.0. 

 

5.4 ATTAINMENT OF CLEANUP GOALS 
 

To attain cleanup goals, soil with PCB concentrations greater than 320 μg/kg and benzo(a)pyrene 

concentrations greater than 400 mg/kg will be removed.  Removal of benzo(a)pyrene results in a 

concomitant reduction of mercury and PCB concentrations.  Therefore, the post-response action 

UCL mercury concentration is less than 0.5 mg/kg.  Moreover, the post-response action risk at 
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each soil boring should be less than a cancer risk of 1 x 10-5 and the hazard index of 1.0.  In 

addition, the previously abandoned-in-place USTs, associated piping, and associated contaminated 

soil with DRO and GRO concentrations greater than the MDE cleanup standard of 230 mg/kg will 

be removed. 

 

Arsenic and vanadium were identified as COCs based on the results of the HHRA.  However, 

arsenic and vanadium were considered to be present within background levels based on the 

analysis presented in Comment Response Document No. 2 of the Site Characterization Report 

(Tetra Tech, December 2006).  Because arsenic and vanadium concentrations are currently within 

background levels, risks associated with these metals would not be included in the post-response 

action risk calculations.  The statistical summary of pre-response action data illustrating that 

arsenic and vanadium are within background levels and that mercury is present at concentrations 

greater than the ATC is presented in Table 5-2 and summarized in the Appendix. 

 

Table 5-3 illustrates which samples will be removed and shows the pre- and post-response action 

risks associated with those soil borings.  Soil in some surface soil locations that have no 

exceedances of MDE’s cleanup standards are being removed because the corresponding 

subsurface soil sample has concentrations greater than MDE’s cleanup standards.  The pre-

response action risks are based on values presented in the HHRA in the Site Characterization 

Report (Tetra Tech, May 2006).  The post-response action risks for those samples that have been 

removed are defined as “zero risk.”  The post-response action risks in those borings that remain 

exclude risks associated with arsenic and vanadium because their concentrations would then be 

considered to be within background.  Arsenic and vanadium concentrations were less than their 

background concentrations prior to any proposed response action at the site.  A statistical 

summary of post-response action data illustrating that mercury satisfies the ATC requirements is 

presented in Table 5-4 and Appendix B.  Removal of soils associated with benzo(a)pyrene 

contamination coincidentally resulted in the attainment of cleanup standards for mercury and 

PCBs.   
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Table 5-1 

Cleanup Criteria 
Block F, Soil Response Action Plan 

Lockheed Martin Middle River Complex, Middle River, Maryland 
 

Parameter Criterion Test Method 
PCBs (1) < 320 µg/kg EPA SW-846 8081 
Benzo(a)pyrene  < 400 µg/kg EPA SW-846 8270C 
Mercury (2) -- 
- Post-response action 95% UCL for 
Block F soil 

< 0.5 mg/kg EPA SW-846 6020 

Petroleum Hydrocarbon – 
  Diesel Range Organics (3) 

< 230 mg/kg EPA SW-846 8015M DRO 

Petroleum Hydrocarbon – 
  Gasoline Range Organics (3) 

< 230 mg/kg EPA SW-846 8015M DRO 

 

1 The cleanup goal for PCBs is equal to the remedial action level required to attain the 
MDE residential cleanup standard for soil [Table 1 – Generic Numeric Cleanup 
Standards for Groundwater and Soil (MDE, August 2001)]. 

 

2 The cleanup goal for mercury is based on the Maryland Department of the Environment 
Average Typical Concentration (ATC) standard and a statistical analysis of mercury data 
across Block F. 

3 The cleanup criteria for petroleum hydrocarbons is equal to the MDE residential cleanup 
standard for soil [Table 2 – Generic Numeric Cleanup Standards for Groundwater and 
Soil for Total Petroleum Hydrocarbon (MDE, August 2001)].  Cleanup criteria are 
applicable only for the previously abandoned-in-place USTs, associated piping, and 
associated contaminated soil. 

 
DRO Diesel range organics. 
EPA United States Environmental Protection Agency. 
GRO Gasoline range organics. 
mg/kg Milligrams per kilogram. 
PCB Polychlorinated biphenyls. 
UCL Upper confidence limit. 
µg/kg Micrograms per kilogram. 
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Table 5-2 

Statistical Comparisons of Background Criteria to 
Pre-Response Action Concentrations 
Block F, Soil Response Action Plan 

Lockheed Martin Middle River Complex, Middle River, Maryland 
 

Background Criteria Pre-Response Action 
Concentrations COPC 

Maximum UCL Maximum UCL 
Surface Soil 

Mercury -- 0.5 1.4 0.8 
Arsenic 12 6 6 2.9 
Vanadium 91 55 49 36 

Subsurface Soil 
Mercury -- 0.5 0.97 0.24 
Arsenic 12 6 7 3.4 
Vanadium 91 55 62 38 
 
Concentrations reported in milligrams per kilogram (mg/kg). 
 
COPC Chemical of potential concern. 
UCL Upper confidence limit. 
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Table 5-3 

Pre- and Post-Response Action Risks 
Block F, Soil Response Action Plan 

Lockheed Martin Middle River Complex, Middle River, Maryland 
Page 1 of 3 

 
Residential Risks Residential Risks 

(Pre-Response Action)(1) (Post-Response Action)(2) Surface Soil 
Boring 

Cancer Noncancer  Cancer Noncancer 
SB-22A(3) 1.4E-05 0.34 1.1E-07 0.14 
SB-236 1.2E-05 1.4 3.4E-07 0.35 
SB-237 1.6E-05 2.1 2.1E-06 0.8 
SB-238 1.8E-05 1.7 0 0 
SB-23A 1.6E-05 0.36 9.4E-06 0.26 
SB-24A 1.7E-05 0.73 7.0E-06 0.58 
SB-250 2.3E-07 0.63 2.3E-07 0.082 
SB-251 2.8E-07 0.74 2.8E-07 0.086 
SB-252 1.9E-07 0.61 1.9E-07 0.066 
SB-253 2.5E-07 0.89 2.5E-07 0.10 
SB-25A 1.2E-05 0.33 9.9E-06 0.30 
SB-265 6.1E-05 1.7 0 0 
SB-266 2.8E-05 1.2 0 0 
SB-267 6.7E-06 0.8 6.7E-06 0.22 
SB-268 6.9E-04 1.6 0 0 
SB-269 5.2E-05 1.6 0 0 
SB-270 7.1E-06 0.82 7.1E-06 0.12 
SB-30A 1.5E-05 0.3 8.6E-06 0.19 
SB-31A 1.4E-05 0.27 9.1E-06 0.19 
SB-50 9.3E-06 0.35 1.2E-07 0.20 
SB-55 1.1E-05 0.28 7.0E-06 0.21 

SB-56(3) 2.2E-05 0.42 1.7E-07 0.11 
SB-57(3) 1.7E-05 0.34 1.4E-07 0.09 
SB-58(3) 8.0E-05 0.29 2.8E-07 0.10 
SB-93 8.6E-05 0.71 0 0 
SB-94 6.8E-05 1.1 0 0 
SB-95 4.5E-05 0.34 0 0 
SB-96 1.5E-05 0.30 9.3E-06 0.20 
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Table 5-3 

Pre- and Post-Response Action Risks 
Block F, Soil Response Action Plan 

Lockheed Martin Middle River Complex, Middle River, Maryland 
Page 2 of 3 

 
Residential Risks Residential Risks 

(Pre-Response Action)(1) (Post-Response Action)(2) Subsurface 
Soil Boring 

Cancer Noncancer  Cancer Noncancer 
SB-22 1.7E-05 0.32 8.7E-06 0.18 
SB-23 1.3E-05 0.22 8.4E-06 0.15 

SB-236 2.0E-05 1.4 3.4E-07 0.37 
SB-237 4.1E-07 1.0 4.1E-07 0.11 
SB-238 6.2E-05 1.2 0 0 
SB-24 1.9E-05 0.53 8.6E-06 0.37 
SB-25 1.2E-05 0.27 8.6E-06 0.20 

SB-250 2.2E-07 0.79 2.2E-07 0.066 
SB-251 1.5E-05 1.3 3.5E-07 0.10 
SB-252 1.2E-05 1.0 2.3E-07 0.077 
SB-253 2.2E-07 0.75 2.2E-07 0.076 
SB-26 0 0 0 0 

SB-265 1.1E-05 0 0 0 
SB-266 3.4E-06 0 3.4E-06 0 
SB-267 2.6E-06 0 2.6E-06 0 
SB-268 7.6E-05 0 0 0 
SB-269 1.7E-06 0 1.7E-06 0 
SB-27 0 0 0 0 

SB-270 2.2E-06 0 2.2E-06 0 
SB-28 0 0 0 0 
SB-29 0 0 0 0 

SB-295 2.2E-05 1.4 8.7E-06 0.12 
SB-296 2.6E-05 2.1 9.5E-06 0.21 
SB-297 1.8E-05 1.2 8.4E-06 0.12 
SB-298 1.9E-05 1.3 8.6E-06 0.12 
SB-299 1.3E-05 0.9 8.4E-06 0.1 
SB-30 1.1E-05 0.26 8.3E-06 0.21 
SB-31 8.8E-06 0.25 8.8E-06 0.25 
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Table 5-3 

Pre- and Post-Response Action Risks 
Block F, Soil Response Action Plan 

Lockheed Martin Middle River Complex, Middle River, Maryland 
Page 3 of 3 

 

Residential Risks Residential Risks 
(Pre-Response Action)(1) (Post-Response Action)(2) Subsurface 

Soil Boring 
Cancer Noncancer  Cancer Noncancer 

SB-50 3.3E-06 0.21 1.6E-07 0.16 
SB-55 1.6E-05 0.53 1.0E-05 0.44 
SB-56 1.0E-05 0.23 9.6E-06 0.22 
SB-57 1.3E-05 0.25 9.7E-06 0.20 
SB-58 2.1E-05 0.43 9.5E-06 0.25 
SB-93 1.1E-05 0.25 9.9E-06 0.24 
SB-94 1.9E-05 0.26 0 0 
SB-95 1.1E-05 0.26 1.0E-05 0.25 
SB-96 1.1E-05 0.22 9.8E-06 0.21 

  
1 Soil boring location risks as identified in the Site Characterization Report (Tetra 

Tech, May 2006). 
 
2 Soil boring location risks excluding those attributable to arsenic and vanadium 

(less than Block F-specific background reference concentration of 12 and 91 
mg/kg, respectively). 
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Table 5-4 

Statistical Comparisons of Background Criteria to 
Post-Response Action Concentrations 

Block F, Soil Response Action Plan 
Lockheed Martin Middle River Complex, Middle River, Maryland 

 

Background Criteria Post-Response Action 
Concentrations COPC 

Maximum UCL Maximum UCL 
Surface Soil 

Mercury -- 0.5 1.4 0.38 
Subsurface Soil 

Mercury -- 0.5 0.97 0.23 
 
1 Concentrations reported in milligrams per kilogram (mg/kg). 
 
COPC Chemical of potential concern. 
UCL Upper confidence limit. 
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Section 6 

Selected Technologies and Land 
Use Controls 

 

 

 

6.1 INTRODUCTION 
 

The selected technologies and LUCs for the proposed response action are provided in this section 

as required by the VCP guidance document.  The NCP, 40 CFR Part 400.430 as implemented 

through CERCLA, served as a guide for the process used to arrive at the selected technology (i.e., 

selected alternative).  This section includes the identification, screening, and evaluation of 

potential technologies and process options; preliminary and detailed screening of technologies and 

process options; selection of representative process options; development and detailed analysis of 

alternatives; comparative analysis of alternatives; and description of the proposed alternative. 

 

The basis for technology identification and screening began with a series of discussions that 

included the following: 

 

• Development of response action objectives (RAOs) 
• Identification of Applicable or Relevant and Appropriate Requirements (ARARs) 
• Identification of COCs 
• Development of cleanup goals 
• Identification of general response actions (GRAs) 
• Identification of volumes or areas of the media of concern 

 

6.1.1 Response Action Objectives 
 

The purpose of this section is to develop RAOs for Block F.  Development of RAOs is an 

important step in the CERCLA process.  The RAOs are medium-specific goals that define the 

objective of conducting response actions to protect human health and the environment.  The RAOs 
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specify the COCs, potential exposure routes and receptors, and acceptable contaminant levels for 

the site.  The development of RAOs takes into consideration ARARs and To Be Considered 

(TBC) criteria. 

 

This RAP addresses soil contamination at Block F.  The RAOs were developed to permit 

consideration of a range of treatment and containment alternatives to obtain a Certificate of 

Completion from the MDE under a Tier IA (Residential Unrestricted) future land use and 

restriction category. 

 

The following RAOs were developed for Block F: 

 

• Prevent unacceptable human health risk associated with exposure to surface soil containing 
PCBs and PAH concentrations greater than the cleanup goals. 

 
• Remove the previously abandoned-in-place aviation fuel USTs (REC #5), associated 

piping, and contaminated soil under the MDE OCP in accordance with the Code of 
Maryland Regulations (COMAR) 26.10.10.02. 

 

6.1.2 Applicable or Relevant and Appropriate Requirements and To Be 
Considered Criteria 

ARARs consist of the following: 

 

• Any standard, requirement, criterion, or limitation under federal environmental law. 
 
• Any promulgated standard, requirement, criterion, or limitation under a State 

environmental or facility-siting law that is more stringent than the associated federal 
standard, requirement, criterion, or limitation. 

 

TBC criteria are nonpromulgated, nonenforceable guidelines or criteria that may be useful for 

developing a response action or are necessary for determining what is protective of human health 

and/or the environment.  Examples of TBC criteria include United States Environmental 

Protection Agency's (EPA’s) Reference Doses (RfDs) and Cancer Slope Factors (CSFs). 

 

One of the primary concerns during the development of response action alternatives for hazardous 

waste sites is the degree of human health and environmental protection offered by a given remedy.  

Section 121 of CERCLA requires that primary consideration be given to response alternatives that 
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attain or exceed ARARs.  The purpose of this requirement is to make CERCLA response actions 

consistent with other pertinent federal and state environmental requirements. 

 

The NCP identifies the following three categories of ARARs [40 CFR Section 300.400 (g)]: 

 

• Chemical-Specific:  Health-risk-based numerical values or methodologies that establish 
concentration or discharge limits for particular contaminants.  Table 6-1 presents a list of 
federal and State of Maryland chemical-specific ARARs and TBC criteria.  These ARARs 
and TBC criteria provide some medium-specific guidance on “acceptable” or 
“permissible” concentrations of contaminants. 

 
• Location-Specific:  Restrict actions or contaminant concentrations in certain 

environmentally sensitive areas.  Examples of these areas regulated under various federal 
laws include floodplains, wetlands, and locations where endangered species or historically 
significant cultural resources are present.  Table 6-2 presents a list of federal and State of 
Maryland location-specific ARARs and TBC criteria.  These ARARs and TBC criteria 
place restrictions on concentrations of contaminants or the conduct of activities solely 
based on the site’s particular characteristics or location. 

 
• Action-Specific:  Technology- or activity-based requirements, limitations on actions, or 

conditions involving special substances that control or restrict response action.  Examples 
of action-specific ARARs include wastewater discharge standards and performance or 
design standards, controls, or restrictions on particular types of activities.  Table 6-3 
presents a list of federal and State of Maryland action-specific ARARs and TBCs. 

 

6.1.3 Chemicals Of Concern 
 

The HHRA determined which compounds were the principal contributors to risk, also referred to 

as COCs.  A COC is defined as a chemical that produces a cancer risk greater than 1 x 10-5 or a 

hazard quotient greater than 1.0.  The determination of COCs was based on a Block F-wide 

approach rather than evaluation of results from individual soil borings.  The COC determination is 

discussed in Section 5. 

 

6.1.4 Cleanup Goals 
 

Cleanup goals are chemical concentrations in environmental media that, when attained, should 

achieve RAOs.  In general, cleanup goals are established with consideration given to the 

following: 
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• Protecting human receptors from adverse health effects 
• Compliance with federal and State ARARs 

 

Soil cleanup goals were determined for the COCs (PAHs, mercury and PCBs) and MDE soil 

cleanup standards for DRO and GRO were determined in Section 5.3, and attainment of the 

cleanup critieria was discussed in Section 5.4.  Cleanup criteria are presented on Table 5-1. 

 

6.1.5 General Response Actions and Action-Specific ARARs 
 

GRAs are broadly defined response approaches that may be used (by themselves or in 

combination with one or more of the others) to attain RAOs.  GRAs describe categories of actions 

that could be implemented to satisfy or address a component of an RAO for the site.  Response 

action alternatives will then be composed using GRAs individually or in combination to meet the 

RAOs.  The response action alternatives, composed of GRAs, will be capable of achieving the 

RAOs for contaminated soil at Block F.   

 

The following GRAs were considered for soil at Block F:  

 

• No Action 
• Limited Action:  LUCs 
• Containment 
• Removal 
• In-Situ Treatment  
• Ex-Situ Treatment  
• Disposal 

 
6.1.6 Estimated Volume of Contaminated Soil  
 

Preliminary surface areas and volumes of soil that would need to be managed to allow for future 

land use as VCP Tier 1A (Residential Unrestricted) were estimated as described in Section 8.  It is 

estimated that approximately 5,200 in-place cubic yards (cy) of contaminated soil with a surface 

area of approximately 29,000 square feet (sf) contain concentrations of COCs greater than the 

cleanup goals and DRO and GRO concentrations greater than the MDE soil cleanup standards. 
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6.2 SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 
 

This section identifies, screens, and evaluates the potential technologies and process options that 

may be applicable to develop the response action alternatives for soil at Block F.  The primary 

objective of this phase of the RAP is to develop an appropriate range of technologies and process 

options that will be used for developing the response action alternatives. 

 

Technology screening evaluation is performed in this section with the completion of the following 

analytical steps: 

 

• Identification and preliminary screening of technologies and process options; 
• Detailed screening of technologies and process options that pass the preliminary screening 

step; 
• Evaluation and selection of representative process options; 

 

In this section, a variety of technologies and process options are identified under each GRA 

(discussed in Section 6.1.5) and screened.  The selection of technologies and process options for 

initial screening is based on the Guidance for Conducting Remedial Investigations and Feasibility 

Studies Under CERCLA (EPA, October 1988).  The screening is first conducted at a preliminary 

level to focus on relevant technologies and process options.  Then the screening is conducted at a 

more detailed level based on certain evaluation criteria.  Finally, process options are selected to 

represent the technologies that have passed the screening and detailed evaluation. 

 

The evaluation criteria for detailed screening of technologies and process options that have been 

retained after the preliminary screening are effectiveness, implementability, and cost.  The 

following are descriptions of these evaluation criteria: 

 

• Effectiveness 
 

- Protection of human health and environment; reduction in toxicity, mobility, or 
volume; and permanence of solution. 

- Ability of the technology to address the estimated areas or volumes of contaminated 
media. 

- Ability of the technology to meet the cleanup goals identified in the RAOs. 
- Technical reliability (innovative versus proven) with respect to contaminants and site 

conditions. 
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• Implementability 
 

- Overall technical feasibility at the site. 
- Availability of vendors, mobile units, storage and disposal services, etc. 
- Administrative feasibility. 
- Special long-term maintenance and operation requirements. 
 

• Cost 
- Capital cost. 
- Operation and maintenance (O&M) costs. 

 

Technologies and process options will be identified for the soil response action in the following 

sections. 

 

Section 6.3 discusses the development of the response action alternatives developed from the 

process options retained in this section and provides a description of the conceptual design for 

these alternatives.  This section also presents an evaluation of each response action alternative 

with respect to the criteria of the NCP of 40 CFR Part 300.  These criteria and their relative 

importance are also discussed in this section. 

 

Section 6.4 compares the analyses that were presented for each of the response action alternatives.  

The criteria for comparison are identical to those used for the detailed analysis of individual 

alternatives. 

 

6.2.1 Preliminary Screening of Technologies and Process Options 
 

This section identifies and screens technologies and process options for soil at a preliminary stage 

based on implementation with respect to site conditions and COCs.  Table 6-4 summarizes the 

preliminary screening of technologies and process options applicable to soil.  This table presents 

the GRAs, identifies the technologies and process options, and provides a brief description of each 

process option followed by screening comments.  The technologies and process options that pass 

the initial screening step are retained for detailed screening in Section 6.2.2. 

 

The technologies and process options for the soil response action that will be retained for detailed 

screening are shown below. 
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General Response Action Response Action 
Technology Process Option 

No Action None Not Applicable 
Removal Excavation Mechanical 
Disposal Off-Site RCRA Landfill or TSCA 

TSDF 
 

6.2.2 Detailed Screening of Soil Treatment Technologies and Process 
Options 

 

This section identifies and develops the representative process options, through a detailed 

screening procedure, which will be used in the formulation of response action alternatives to 

accomplish the RAOs and meet the cleanup goals identified for soil in Section 5. 

 

6.2.2.1 No Action 
 

No Action consists of maintaining status quo at Block F.  As required under CERCLA regulations, 

the No Action alternative is carried through to provide a baseline for comparison of alternatives 

and their effectiveness in mitigating risks posed by site contaminants. 

 

6.2.2.2 Removal 
 

The technology considered under this GRA is excavation. 

 

Excavation 

A variety of equipment such as front-end loaders, hydraulic excavators, backhoes, and other 

mechanical equipment could be used to perform the excavation.  The type of equipment selected 

must take into consideration several factors, such as the type of material to be removed, the load-

bearing capacity of the ground surrounding the removal area, the depth and areal extent of 

removal, the required rate of removal, and the elevation of the groundwater table.  Excavation is a 

preferred technology for the removal of well-consolidated material such as soil with significant 

load-bearing capacity (i.e., greater than 1,500 pounds per square foot). 

 

Excavation logistics must take into account the available space for stormwater management, 

equipment decontamination, operating the equipment, loading, unloading, and stockpiling the 
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excavated material, location of the site, etc.  After excavation is completed, the location is filled 

and graded with certified clean fill material or treated soils. 

 

Effectiveness 

Shallow excavation is a well-proven and effective method of removing soil with contaminant 

concentrations greater than the cleanup criteria from a site.  Properly designed excavation would 

remove the soil with contaminant concentrations greater than the cleanup criteria, and the 

remaining soil would not pose an unacceptable risk to human health or the environment. 

 

Implementability 

Excavation of soil with contaminant concentrations greater than the cleanup criteria at Block F 

would be implementable.  Excavation equipment is readily available.  This technology is well 

proven and a common solution in the construction/remediation industry.  During excavation, site-

specific health and safety procedures and Occupational Safety and Health Administration (OSHA) 

regulations would be complied with to ensure that the exposure of the workers to COCs is 

minimized. 

 

The excavation at Block F would extend to a depth of 10 feet bgs (or to the zone of saturation).  

The excavation would be cut-back or stepped, supported by trench boxes and personnel would not 

be permitted to enter the excavation.  Existing concrete tarmac and concrete paved asphalt parking 

surfaces, etc. would have to be removed prior to excavation. 

 

Cost 

Cost of excavation at Block F on a unit volume basis would be low to moderate. 

 

Conclusion 

Excavation is retained in combination with other process options for the development of response 

action alternatives. 
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6.2.2.3 Disposal 
 

The technology considered under this GRA is off-site landfilling. 

 

Off-Site Landfilling 

Off-site landfilling would consist of transporting the excavated soil for burial at a permitted off-

site treatment, storage, and disposal facility (TSDF).  Excavated soil characterized as Resource 

Conservation and Recovery Act (RCRA) non-hazardous waste could be disposed in a RCRA 

Subtitle D solid waste landfill.  Excavated soil characterized as RCRA hazardous waste would 

have to be disposed in a RCRA Subtitle C TSDF.  Excavated soil and debris with PCB 

concentrations greater than 50 mg/kg would have to be managed at a Toxic Substances Control 

Act (TSCA) TSDF. 

 

Effectiveness 

Off-site landfilling does not permanently or irreversibly reduce contaminant toxicity or mobility.  

However, although CERCLA preference for treatment relegates landfilling to a less preferable 

option, this technology can be an effective disposal option for contaminated soil and can be used 

in conjunction with treatment alternatives.  Off-site landfills are only permitted to operate if they 

meet certain requirements of design and operation governing foundations, liners, leak detection, 

leachate collection and treatment, daily cover, post-closure inspections and monitoring, etc., which 

ensure the effectiveness of these facilities.  The requirements of a TSCA and RCRA hazardous 

(Subtitle C) TSDF are typically more stringent than those of a RCRA non-hazardous (Subtitle D) 

solid waste landfill. 

 

Implementability 

Off-site landfilling would be easily implementable.  Facilities and services are available.  Disposal 

at a RCRA Subtitle D landfill may require certain pre-treatment, mainly the removal of free 

liquids but, because soil would be excavated no deeper than to a depth of the zone of saturation, 

associated water should be minimal and this requirement should be easy to meet.  In addition, a 

waste profile would have to be prepared, indicating the contaminant concentrations and their 

leachability potential.  Disposal of any soil containing compounds with Toxicity Characteristic 

Leaching Procedure (TCLP) levels exceeding hazardous criteria would require pre-treatment to 

meet Land Disposal Restrictions (LDRs) prior to landfilling.  If treatment achieves Universal 
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Treatment Standards (UTSs), then disposal of the treated soil in a RCRA Subtitle D landfill (i.e., 

non-hazardous) would be permissible.  If not, the treated soil would need to disposed in a RCRA 

Subtitle C (i.e., hazardous) TSDF.  Disposal of any soil and debris with PCB concentrations 

greater than 50 mg/kg would be managed at a TSCA TSDF. 

 

Cost 

Cost of off-site landfilling would be low to moderate depending on volume and distance to the 

disposal facility. 

 

Conclusion 

Off-site landfilling is retained in combination with other process options for the development of 

response action alternatives. 

 

6.2.3 Selection of Representative Process Options  
 

The following GRAs, technologies, and process options, under the GRAs as noted, are retained for 

the development of response action alternatives: 

 

• No Action 
• Removal: Excavation 
• Disposal: Off-Site RCRA Non-Hazardous (Subtitle D) Landfill, and Off-Site RCRA 

Hazardous (Subtitle C) TSDF, and Off-Site TSCA TSDF 
 

The next step is to select representative process options from each technology to assemble an 

adequate variety of alternatives and evaluate the alternatives in sufficient detail to aid in the final 

selection process.  All process options listed above are retained for the formulation of alternatives 

because the processes are sufficiently varied in their functions. 

 

6.3 DEVELOPMENT AND DETAILED ANALYSIS OF  
 ALTERNATIVES 
 

This section discusses the development of the soil response action alternatives from the process 

options retained above and provides a description of the conceptual designs for the alternatives.  

This section also presents an evaluation of each response action alternative with respect to the 
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criteria of the NCP of 40 CFR Part 300.  The criteria and the relative importance of these criteria 

are also discussed in this section. 

 

6.3.1 Development of Alternatives 
 

The technologies and process options retained after detailed screening in Section 6.2.3 were 

assembled into the following alternatives: 

 

S-1. No Action: 

 

This alternative is required by the Guidance for Conducting Remedial Investigations and 

Feasibility Studies Under CERCLA (EPA, 1988) as a baseline for comparison to other 

alternatives. 

 

S-2. Excavation to Allow Unrestricted Residential Site Use and Off-Site Disposal: 

 

This alternative would remove soil with COC concentrations greater than the cleanup goals 

to the extent necessary to allow unrestricted residential use of Block F.  This would require 

excavation of the soil with contaminant concentrations greater than the cleanup criteria 

identified in Section 5.3. 

 

It is assumed that all excavated soil would be disposed at an off-site permitted RCRA 

Subtitle D landfill.  If any excavated material fails TCLP testing, the material would be 

disposed at an off-site permitted RCRA Subtitle C TSDF.  If any excavated material has 

PCB concentrations greater than 50 mg/kg, the material would be disposed at a TSCA 

TSDF.  The excavated areas would then be backfilled with certified clean imported fill 

material and Block F would be restored to pre-response action conditions.  Because the soil 

remaining on site would no longer contain concentrations of COCs that could be harmful 

to potential future residential receptors, soil-related LUCs would not be required. 

 

In addition to soil contaminated with PAHs, the previously abandoned-in-place aviation 

fuel USTs (REC #5), associated piping, and contaminated soil will be removed to comply 

with MDE OCP requirements. 
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6.3.2 Description and Detailed Analysis of Alternatives 
 

This section presents a description of the conceptual design of each alternative, followed by the 

detailed analysis using the nine criteria of the NCP under 40 CFR Part 300.  The evaluation 

criteria are discussed below. 

 

6.3.2.1 Evaluation Criteria 
 

In accordance with the NCP (40 CFR Part 300.430), the following nine criteria are used for the 

evaluation of response action alternatives: 

 

• Overall Protection of Human Health and the Environment 
• Compliance with ARARs 
• Long-Term Effectiveness and Permanence 
• Reduction of Toxicity, Mobility, or Volume through Treatment 
• Short-Term Effectiveness 
• Implementability 
• Cost 
• State Acceptance 
• Community Acceptance 

 

Overall Protection of Human Health and the Environment 

Alternatives must be assessed for adequate protection of human health and environment, in the 

short and long term, from unacceptable risks posed by hazardous substances or contaminants 

present at Block F by eliminating, reducing, or controlling exposure to levels exceeding response 

action goals.  Overall protection draws on the assessments of other evaluation criteria, especially 

long-term effectiveness and permanence, short-term effectiveness, and compliance with ARARs. 

 

Compliance with ARARs 

Alternatives must be assessed to determine whether they attain ARARs under federal 

environmental laws and State environmental or facility siting laws.  If one or more regulations that 

are applicable cannot be complied with, a waiver must be invoked.  Grounds for invoking a waiver 

would depend on the following circumstances: 
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• The alternative will attain a standard of performance that is equivalent to that required 
under the otherwise applicable standard, requirement, or limitation through use of another 
method or approach. 

 
• A State requirement has not been consistently applied or the State has not demonstrated the 

intention to consistently apply the promulgated requirement in similar circumstances at 
other response actions within the State. 

 

Long-Term Effectiveness and Permanence 

Alternatives must be assessed for the long-term effectiveness and permanence they offer, along 

with a degree of certainty that the alternative will be successful.  Factors that should be 

considered, as appropriate, include the magnitude of residual risk (i.e., risks posed by untreated 

waste or treatment residuals) and adequacy and reliability of controls (i.e., controls needed to 

manage untreated waste or treatment residuals). 

 

Reduction of Toxicity, Mobility, or Volume through Treatment 

The degree to which the alternative employs recycling or treatment that reduces the toxicity, 

mobility, or volume of the waste must be assessed, including how treatment is used to address the 

principal threats posed by the site.   

 

Short-Term Effectiveness 

The short-term impacts of the alternative must be assessed considering the following: 

 

• Short-term risks that might be posed to the community during implementation. 
 
• Potential impacts on workers during the response action and the effectiveness and 

reliability of protective measures. 
 
• Potential environmental impacts of the response action and the effectiveness and reliability 

of mitigation measures during implementation. 
 
• Time until protection is achieved. 

 

Implementability 

The ease or difficulty of implementing the alternatives must be assessed by considering technical 

feasibility, administrative feasibility, and availability of services and materials. 
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Cost 

Capital costs must include both direct and indirect costs.  Annual O&M costs must be provided.  A 

net present worth (NPW) value of the capital and O&M costs must also be provided.  Typically, 

the cost estimate accuracy range is plus 50 percent to minus 30 percent.  Because there are no 

costs associated with the first alternative (No Action), a cost comparison of the two alternatives 

will not be performed. 

 

State Acceptance 

The MDE will review the proposed RAP and will inform Lockheed Martin in writing, on or before 

the end of a 75-day review period, whether the RAP has been approved or rejected.  If the 

proposed RAP is rejected, MDE will state the modifications necessary to receive approval.  The 

75-day MDE review period will begin after a notice of the proposed RAP is published in a local 

newspaper and a sign is posted at the property indicating notice of intent to conduct the RAP. 

 

Community Acceptance 

The public will be afforded the opportunity to review and provide commentary on the proposed 

RAP.  The MDE will receive written comments from the public for 30 days after publication of 

the newspaper notice and posting of the sign at the property or 5 days after the public 

informational meeting, whichever is later.  In addition, a public informational meeting will be held 

within 40 days after publication of the newspaper notice. 

 

Relative Importance of Criteria 

Among the nine criteria, the threshold criteria are considered to be: 

 

• Overall Protection of Human Health and the Environment 
• Compliance with ARARs 

 

The threshold criteria must be satisfied for an alternative to be eligible for selection. 

 

Among the remaining criteria, the following five are considered to be the primary balancing 

criteria: 

 

• Long-Term Effectiveness and Permanence 
• Reduction of Toxicity, Mobility, or Volume 
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• Short-Term Effectiveness 
• Implementability 
• Cost (not applicable to Block F) 

 

The balancing criteria are used to weigh the relative merits of alternatives. 

 

The remaining two of the nine criteria, State acceptance and community acceptance, are 

considered to be modifying criteria that must be considered during response action selection.  

These last two criteria can only be evaluated after the MDE and community have reviewed the 

proposed RAP.  Therefore, this RAP addresses only seven of the nine criteria.  The remaining two 

criteria will be addressed through the RAP review, comment, and approval process. 

 

6.3.2.2 Selection of Response Action 
 

The selection of a remedy is a two-step process.  The first step consists of identification of a 

preferred alternative and presentation of the alternative in a proposed RAP submitted to MDE and 

the community for review and comment.  The preferred alternative must meet the following 

criteria: 

 

• Protection of human health and the environment. 
 
• Compliance with ARARs. 
 
• Cost effectiveness in protecting human health and environment and in complying with 

ARARs. 
 
• Utilization of permanent solutions and alternate treatment technologies or resource 

recovery technologies to the maximum extent practicable. 
 

The second step consists of the review of the comments and consultation with the MDE to 

determine whether or not the preferred alternative continues to be the most appropriate response 

action for the site. 
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6.3.3 Detailed Analysis of Alternatives 
 

6.3.3.1 Alternative S-1:  No Action 
 

Description of Alternative S-1 

This alternative would leave Block F in its current condition.  The No Action alternative is 

required under CERCLA to establish a basis for comparison with other alternatives. 

 

Detailed Analysis of Alternative S-1 

Overall Protection of Human Health and Environment 

Alternative S-1 would not be protective of human health and the environment.  Concentrations of 

PAHs, mercury, and PCBs that exceed the established site-specific cleanup goal for human health 

and concentrations of DRO and GRO greater than MDE soil cleanup standards would remain in 

the soil.  Therefore, the RAOs for Block F would not be achieved. 

 

Compliance with ARARs 

Alternative S-1 would not achieve human health site-specific cleanup goals or MDE soil cleanup 

standards. 

 

Long-Term Effectiveness and Permanence 

Alternative S-1 would not be effective in the long term because soil COCs would remain on site 

and pose potential human health risks.  Although concentrations of soil COCs might gradually 

decrease to acceptable levels over a long duration of time because of natural processes, monitoring 

would not be conducted to verify this. 

 

Reduction of Toxicity, Mobility, and Volume through Treatment 

Alternative S-1 does not employ any treatment.   

 

Short-Term Effectiveness 

There are no relevant issues under Alternative S-1 because no action would occur. 
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Implementability 

There are no implementability concerns for Alternative S-1 because no action would be 

implemented. 

 

Cost 

There are no costs associated with Alternative S-1. 

 

6.3.3.2 Alternative S-2: Excavation to Allow Unrestricted Residential Site Use 
and Off-Site Treatment and Disposal  

 

Description of Alternative S-2 

Alternative S-2 is illustrated on Figure 8-1 and would consist of two major components: 

(1) excavation to allow unrestricted residential site use and (2) off-site treatment and disposal. 

 

Component 1: Excavation to Allow Unrestricted Residential Site Use 

Figure 8-1 shows the areas of Block F that would be excavated to meet the cleanup goals.  As part 

of site preparation, a material handling pad, decontamination zones, and haul routes would be 

constructed to allow equipment to access the areas to be excavated and these areas would be 

cleared, if required.  Excavation of soil to a depth of 5 feet (or to the zone of saturation) would be 

conducted using a bulldozer, front-end loader, or similar equipment. 

 

Post-removal/confirmation samples would be collected from the sidewalls and base of the 

excavation and analyzed for PAHs, mercury, and PCBs.  Post-removal/confirmation samples in 

the previously abandoned-in-place aviation fuel USTs excavation would be collected from the 

sidewalls and base of the excavation and analyzed for DRO and GRO. 

 

Following excavation and after post-removal/confirmation sample results confirm that soil with 

concentrations greater than the cleanup goals has been removed, the excavated areas would be 

backfilled with certified clean material, graded to original contours, and restored to pre-response 

action conditions. 

 

Component 2: Off-Site Disposal 

The following are the expected actions for the excavated soil: 
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• Excavated material characterized as RCRA non-hazardous waste would be transported to a 
permitted RCRA Subtitle D facility for direct landfilling. 

 
• Excavated soil that fails TCLP testing would be characterized as RCRA hazardous waste 

and would be transported to a permitted RCRA Subtitle C TSDF for treatment to meet 
TCLP limits followed by direct landfilling. 

 
• Excavated soil with PCB concentrations greater than 50 mg/kg would be transported to a 

permitted TSCA TSDF for treatment, if required, followed by direct landfilling. 
 

The volumes estimated for disposal at the various facilities would need to be verified based on 

sampling and analysis of stockpiled soil, followed by profiling as necessary for each facility. 

 

Detailed Analysis of Alternative S-2 

Overall Protection of Human Health and Environment 

Alternative S-2 would be protective of human health and the environment.  The removal of soil 

with COC concentrations greater than the cleanup goals will reduce potential risk for any future 

developments.  Block F would be suitable for revegetation and potential use as a natural and 

recreational corridor.  All of the RAOs for Block F would be achieved. 

 

Compliance with ARARs 

Alternative S-2 would achieve the human health site-specific cleanup goal established in 

Section 5.  Location-specific and action-specific ARARs would be complied with in substance, in 

particular, the following: 

 

• RCRA regulations including Identification and Listing of Hazardous Wastes and LDRs 
• TSCA regulations 
• OSHA regulations 
• Maryland Hazardous Waste Management System Regulations 
• Maryland Regulation of Water Supply, Sewage Disposal, and Solid Waste  
• Maryland General Permit for Construction Activity 
• Maryland OCP 

 

Long-Term Effectiveness and Permanence 

Alternative S-2 would be effective in the long term because the COCs that present an unacceptable 

risk to residential human receptors would be removed from Block F and deposited in a suitable 
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landfill outside the site, resulting in residual levels that would no longer pose an unacceptable risk 

to these receptors. 

 

Reduction of Toxicity, Mobility, and Volume through Treatment 

Alternative S-2 would permanently and irreversibly reduce the mobility of the contaminants to the 

environment by depositing them in a RCRA-permitted landfill or TSCA TSDF where their 

exposure to the environment would be adequately controlled.  However, unless the excavated 

material is treated prior to landfilling, Alternative S-2 would not reduce the toxicity of the 

contaminated soil. 

 

Short-Term Effectiveness 

Alternative S-2 would be effective in the short term.  Dust suppression and control measures 

would be implemented to minimize the emission of contaminated soil particulates during onsite 

response action activities.  Erosion control measures would minimize the migration of COCs into 

nearby streams.  Transportation of the contaminated soil to an off-site landfill would be conducted 

in suitable containers and by reputable transporters.  In the unlikely event of a traffic accident 

releasing contaminated soil to the environment, an immediate hazard to the community would not 

be posed because of the non-volatile nature and relatively low solubility of the COCs present in 

the soil.  However, should such an event occur, measures to prevent washing away of the soil by 

storm events would be warranted.  Workers on site would be adequately protected if suitable 

health and safety procedures are followed.  The approximate timeframe for implementation of this 

alternative is 7 weeks. 

 

Implementability 

Alternative S-2 is implementable.  Excavation equipment considered under this alternative are 

typical in the construction industry and are readily available from several local sources.  Time to 

coordinate with stakeholders and obtain necessary permits can easily be built into the schedule.  

Suitable landfills are available for treatment and/or direct disposal of the excavated non-hazardous 

soil and have been identified at nearby locations.  Suitable landfills for treatment and disposal of 

excavated soil with PCB concentrations greater than 50 mg/kg (i.e., TSCA TSDF) have been 

identified at more distant locations. 
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Cost 

The capital cost for Alternative S-2 is $910,000.  There are no annual O&M costs associated with 

Alternative S-2.  The NPW value of the capital and O&M costs is $910,000. 

 

6.4 COMPARATIVE ANALYSIS OF ALTERNATIVES 
 

This section compares the analyses presented for each of the response action alternatives in 

Section 6.3.  The criteria for comparison are identical to those used for the detailed analysis of 

individual alternatives. 

 

6.4.1 Soil 
 

The following response action alternatives for soil are being compared in this section: 

 

• Alternative S-1:  No Action 
• Alternative S-2:  Excavation to Allow Unrestricted Residential Site Use and Off-Site 

Treatment and Disposal 
 

6.4.1.1 Overall Protection of Health and the Environment 
 

Alternative S-1 would not be protective.  Alternative S-2 would be protective. 

 

6.4.1.2 Compliance with ARARs and TBCs 
 

There are no chemical-specific ARARs for Block F soil, only chemical-specific TBCs that are the 

cleanup goals developed in Section 5.  Alternative S-1 would not comply with the chemical-

specific TBCs.  Action-specific ARARs do not apply to Alternative S-1.  Alternative S-2 would 

comply with the chemical-specific TBCs and location- and action-specific ARARs. 

 

6.4.1.3 Long-Term Effectiveness and Permanence 
 

Alternative S-1 would not be effective in the long term and offers no permanent solution.  

Alternative S-2 would be effective in the long term because it offers a remedy that removes the 
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PAHs, mercury, and PCBs from Block F without the need for LUCs to prevent residential and 

commercial/industrial development and recreational use. 

 

6.4.1.4 Reduction of Toxicity, Mobility, or Volume through Treatment 
 

Alternatives S-1 and S-2 do not employ any treatment. 

 

6.4.1.5 Short-Term Effectiveness 
 

Alternative S-1 would not present short-term risks to workers, the community, and the 

environment because no actions would be taken.  Short-term risks to the community, workers, and 

the environment associated with Alternative S-2 could be adequately controlled. 

 

Alternative S-1 would not achieve the soil RAOs.  The approximate timeframe for implementation 

and attainment of RAOs would be 7 weeks for Alternative S-2. 

 

6.4.1.6 Implementability 
 

There is no action to be implemented for Alternative S-1.  Alternative S-2 would be easy to 

implement because no on-site treatment or long-term maintenance would be required. 

 

6.4.1.7 Cost 
 

There are no costs associated with Alternative S-1.  The capital and NPW cost for Alternative S-2 

is $910,000. 

 

6.4.2 Summary of Comparative Analysis of Alternatives 
 

Table 6-5 summarizes the comparative analysis of the two soil response action alternatives. 
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6.5 PROPOSED ALTERNATIVE 
 

The proposed alternative is Alternative S-2.  This alternative would remove soil with COC 

concentrations greater than the cleanup goals to the extent necessary to allow unrestricted 

residential use of Block F and remove the previously abandoned-in-place aviation fuel USTs 

(REC #5), associated piping, and contaminated soil with DRO and GRO concentrations greater 

than the MDE cleanup standards.  This would require excavation of the soil with COC 

concentrations greater than the cleanup goals identified in Section 5.  Figure 8-1 shows the areas 

of Block F that would be excavated to meet the cleanup goals.  As part of site preparation, 

temporary haul routes would be constructed to allow equipment to access the areas to be 

excavated and these areas would be cleared using a bulldozer or similar equipment and mulched.  

Excavation of soil would be conducted using a bulldozer, front-end loader, hydraulic excavators, 

backhoe, or similar equipment. 

 

Post-removal/confirmation samples would be collected from the sidewalls and base of the 

excavation and analyzed for PAHs, mercury, PCBs and DRO and GRO.   

 

Following excavation and after post-removal/confirmation sample results confirm that soil with 

COC concentrations greater than the cleanup goals and soil with DRO and GRO concentrations 

greater than the MDE cleanup standards have been removed, the excavated areas would be 

backfilled with certified clean material, graded to original contours, and restored to pre-response 

action conditions. 

 

It is assumed that all excavated soil would be disposed at an off-site permitted RCRA Subtitle D 

landfill.  If any excavated material fails TCLP testing, the material would be disposed at an off-site 

permitted RCRA Subtitle C TSDF.  If any excavated material has PCB concentrations greater than 

50 mg/kg, the material would be disposed at a TSCA TSDF.  Because the soil remaining on site 

would no longer contain concentrations of COCs that could be harmful to hypothetical future 

residential receptors, soil-related LUCs would not be required. 

 

In addition to soil contaminated with PAHs, the former aviation fuel USTs (REC #5), associated 

piping, and contaminated soil will be removed to comply with MDE OCP requirements. 

 



Table 6-1 
 

Chemical-Specific ARARs 
Block F  

Soil Response Action Plan 
Lockheed Martin Middle River Complex, Middle River, Maryland 

 
Requirement Citation Status Synopsis Evaluation/Action to be Taken 

Federal 
Cancer Slope 
Factors (CSFs) 

NA To Be 
Considered 

CSFs are guidance values used to 
evaluate the potential carcinogenic 
hazard caused by exposure to 
contaminants. 

CSFs would be considered for development 
of human health protection PRGs for soil at 
this site. 

Reference Doses 
(RfDs) 

NA To Be 
Considered 

RfDs are guidance values used to 
evaluate the potential non-
carcinogenic hazard caused by 
exposure to contaminants. 

RfDs would be considered for development 
of human health protection PRGs for soil at 
this site. 

State 
Cleanup 
Standards for 
Soil and 
Groundwater 

Maryland 
Environmental 
Article 
7-508/7-208 

Applicable This document presents the approach 
and supporting documentation used to 
develop numeric cleanup standards 
for hazardous substances in the soil 
and groundwater for the State of 
Maryland. 

These standards maybe considered for use in 
determining cleanup standards in the absence 
of a site-specific risk assessment. 

 
ARARs Applicable or Relevant and Appropriate Requirements. 
CSFs Cancer slope factors. 
NA Not applicable. 
PRGs Preliminary remediation goals. 
RfDs Reference doses. 



Table 6-2 
 

Location-Specific ARARs 
Block F 

Soil Response Action Plan 
Lockheed Martin Middle River Complex, Middle River, Maryland 

 
Requirement Citation Status Synopsis Evaluation/Action to be Taken 

Federal 
Endangered 
Species Act 
Regulations  

50 CFR Parts 81, 225, 
and 402 

Potentially 
Applicable 

This act requires federal agencies to take 
action to avoid jeopardizing the continued 
existence of federally listed endangered or 
threatened species. 

If a site investigation or remediation could 
potentially affect an endangered species or their 
habitat, these regulations would apply (There 
have been no endangered species or their habitat 
identified at the MRC). 

Historic Sites Act 
Regulations 

36 CFR Part 62 Potentially 
Applicable 

Requires federal agencies to consider to 
existence and location of landmarks on 
the National Registry of Natural 
Landmarks to avoid undesirable impacts 
on such landmarks.  

The existence of National Landmarks would be 
identified prior to remedial activities on site 
including remedial investigations (There have 
been no National Landmarks identified at the 
MRC). 

State 
Nongame and 
Endangered 
Species 
Conservation Act 

Annotated Code of 
Maryland 10-2A-01; 
COMAR 08.03.08 
and 08.02.12. 

Potentially 
Applicable 

Requires State agencies to use their 
authority to maintain and enhance 
nongame wildlife and endangered species 
populations.     

If a site investigation or remediation could 
potentially affect an endangered species or their 
habitat, these regulations would apply (There 
have been no endangered species or their habitat 
identified at the MRC). 

Division of 
Historical and 
Cultural Programs 

Annotated Code of 
Maryland 5A 

Potentially 
Applicable 

The Maryland Historic Trust formed in 
1961 to preserve, protect, and enhance 
districts, sites, buildings, structures, and 
objects significant in the prehistory, 
history, upland and underwater 
archeology, architecture, engineering, and 
culture of the State. 

The existence of Maryland historic sites would be 
identified prior to remedial activities on site 
including remedial investigations (There have 
been no historic sites identified at the MRC). 

 
ARARs Applicable or Relevant and Appropriate Requirements. COMAR Code of Maryland Regulations. 
CFR Code of Federal Regulations. MRC Middle River Complex. 



Table 6-3 
 

Action-Specific ARARs 
Block F 

Soil Response Action Plan 
Lockheed Martin Middle River Complex, Middle River, Maryland 

Page 1 of 4 
 

Requirement Citation Status Synopsis Evaluation/Action to be Taken 
Federal 

RCRA Regulations, 
Identification and Listing 
of Hazardous Wastes 

40 CFR Part 261 Potentially 
Applicable 

Defines the listed and characteristic hazardous 
wastes subject to RCRA.  Appendix II 
contains the TCLP. 

These regulations would apply when determining whether 
or not a solid waste is hazardous, either by being listed or 
by exhibiting a hazardous characteristic, as described in 
the regulations. 

Polychlorinated 
Biphenyl (PCB) 
Manufacturing, 
Processing, Distribution 
in Commerce, and Use 
Prohibitions 

40 CFR 761 Potentially 
Applicable 

Amends rules under the Toxic Substances 
Control Act (TSCA) that addresses the 
use, handling, and disposal of PCBs and 
PCB-contaminated material. 

Potential removal action may include remediation of 
PCB-contaminated soil and/or debris. 

Guidance on Remedial 
Actions for Superfund 
Sites with PCB 
Contamination 

OSWER Directive 
9355.4-01 

To Be Considered This guidance describes how to address 
PCB contamination issues 

PCBs are present within soils at the site. 

CAA Regulations, 
NAAQSs 

40 CFR Part 50 Relevant and 
Appropriate 

Establishes primary (health-based) and 
secondary (welfare-based) air quality 
standards for carbon monoxide, lead, nitrogen 
dioxide, particulate matter, ozone, and sulfur 
oxides emitted from a major source of air 
emissions.  The NAAQSs form the basis for 
all regulations promulgated under the CAA.   

Site remediation activities must comply with NAAQSs.  
The principal application of these standards is during 
response action activities resulting in exposures through 
dust and vapors.  In general, emissions from CERCLA 
activities are not expected to qualify as a major source and 
are therefore not expected to be applicable requirements.  
However, the requirements may be determined to be 
relevant and appropriate for non-major sources with 
significantly similar emissions. 

RCRA Regulations, LDRs  40 CFR Part 268 Potentially 
Applicable  

This regulation prohibits the land disposal of 
untreated hazardous wastes and provides 
criteria for the treatment of hazardous waste 
prior to land disposal. 

Response actions that involve excavating, treating, and 
redepositing hazardous soil would comply with LDRs.   
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Requirement Citation Status Synopsis Evaluation/Action to be Taken 
OSHA Regulations, 
General Industry Standards 

29 CFR Part 1910 Applicable Requires establishment of programs to assure 
worker health and safety at hazardous waste 
sites, including employee training 
requirements.  

These regulations would apply to all response activities. 

OSHA Regulations, 
Occupational Health and 
Safety Regulations  

29 CFR Part 1910, 
Subpart Z 

Potentially 
Applicable 

Establishes permissible exposure limits for 
workplace exposure to a specific listing of 
chemicals. 

Standards are applicable for worker exposure to OSHA 
hazardous chemicals during response action activities. 

OSHA Regulations, 
Recordkeeping, Reporting, 
and Related Regulations   

29 CFR Part 1904 Potentially 
Applicable 

Provides recordkeeping and reporting 
requirements applicable to response action 
activities. 

These requirements apply to all site contractors and 
subcontractors and must be followed during all site work. 

OSHA Regulations, Health 
and Safety Standards 

29 CFR Part 1926 Potentially 
Applicable 

Specifies the type of safety training, 
equipment, and procedures to be used during 
the site investigation and response action. 

All phases of the response action would be executed in 
compliance with this regulation. 

RCRA Regulations, 
Contingency Plan and 
Emergency Procedures 

40 CFR 264, Subpart 
D 

Potentially Relevant 
and Appropriate 

Outlines requirements for emergency 
procedures to be followed in case of an 
emergency. 

The administrative requirements established in this rule 
would be met for response actions involving the 
management of hazardous waste. 

RCRA Regulations, 
Preparedness and 
Prevention 

40 CFR Part 264, 
Subpart C 

Potentially Relevant 
and Appropriate 

Outlines requirements for safety equipment 
and spill control for hazardous waste facilities.  
Facilities must be designed, maintained, 
constructed, and operated to minimize the 
possibility of an unplanned release that could 
threaten human health or the environment.  

Safety and communication equipment would be 
incorporated into all aspects of the response action 
process, and local authorities would be familiarized with 
site operations. 

RCRA Regulations, 
Standards for Owners and 
Operators of Hazardous 
Waste TSDFs. 

40 CFR Part 264 Potentially Relevant 
and Appropriate 

Establishes minimum national standards 
defining the acceptable management of 
hazardous wastes for owners and operators of 
facilities that treat, store, or dispose of 
hazardous wastes. 

If response actions involving management of RCRA 
wastes at an off-site TSDF or if RCRA wastes are 
managed on site, the requirements of this rule would be 
followed. 
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Requirement Citation Status Synopsis Evaluation/Action to be Taken 
RCRA Regulations, Use 
and Management of 
Containers 

40 CFR Part 264, 
Subpart I 

Potentially Relevant 
and Appropriate 

Sets standards for the storage of containers of 
hazardous waste. 

This requirement would apply if a response action 
alternative involves the storage of a hazardous waste (i.e., 
contaminated soil) in containers prior to treatment or 
disposal. 

Migratory Bird Treaty Act 16 USC 703-711   Potentially 
Applicable 

Protects migratory birds and their nests. Proposed response action shall not kill migratory 
birds or destroy their nests and eggs. 

State 
Maryland Hazardous 
Waste Management 
System 

Title 26, Subtitle 13 
of the COMAR 

Potentially 
Applicable 

Requires hazardous waste generators to ship 
their hazardous waste to a facility permitted to 
accept it or, with the appropriate permits, treat 
it themselves.  Requires use of a certified 
hauler to ship hazardous waste off site, and 
shipment must be accompanied by a manifest.  
Requires compliance with regulations on the 
storage of the waste and specifies procedures 
to prevent the occurrence of circumstances that 
would threaten human health or the 
environment. 

These regulations would apply if waste on site was 
deemed hazardous and needed to be stored, transported, or 
disposed of properly. 

Maryland Regulation of 
Water Supply, Sewage 
Disposal, and Solid Waste 

Title 26, Subtitle 4 of 
the COMAR 

Potentially 
Applicable 

Sets the requirements for construction and 
operation for solid waste disposal facilities.   

These requirements would apply if on-site waste 
was deemed a non-hazardous solid waste and 
needed to be stored, transported, or disposed of 
properly. 

Maryland General Permit 
for Construction Activity 

Title 26, Subtitle 17 
of the COMAR 

Potentially Relevant 
and Appropriate 

Establishes requirements for stormwater 
management and erosion and sediment control 
at construction sites. 

Response actions involving excavation would 
require submittal of an erosion and sediment control 
plan and a stormwater management plan. 
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ARARs Applicable or Relevant and Appropriate Requirements.  MDE  Maryland Department of the Environment. 
CAA Clean Air Act.      NAAQSs  National Ambient Air Quality Standards. 
CERCLA Comprehensive Environmental Response,    OSHA  Occupational Safety and Health Act. 
 Compensation, and Liability Act.     RCRA  Resource Conservation and Recovery Act. 
CFR Code of Federal Regulations.     TCLP  Toxicity Characteristic Leaching Procedure. 
COMAR Code of Maryland Regulations.     TSDF  Treatment, Storage, and Disposal Facility. 
LDRs Land Disposal Restrictions.     USC  United States Code. 
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General 

Response 
Action 

Response 
Action 

Technology 
Process Option Description Screening Comment 

No Action None Not applicable No activities conducted at Block F to address 
contamination.  Biodegradation of mercury would 
not occur through natural attenuation processes. 

Required by the CERCLA.  Retain for baseline 
comparison to other technologies. 

Limited Action LUCs Engineered Controls: 
 

Fencing, markers, warning signs. Eliminate.  This technology would leave soil 
contaminants in place.  Fencing may not be 
compatible with future residential use.  Markers and 
warnings signs would not be effective unless 
combined with formal administrative controls. 

  Administrative Controls:  
Deed or Site Use Restrictions 

Administrative action using property deeds or other 
land use prohibitions to restrict future site activities.  
Five-year reviews would be conducted to evaluate if 
additional response actions would be required. 

Eliminate.  This technology would leave soil 
contaminants in place leaving portions of Block F 
unsuitable for residential use.  Does not meet the 
RAO of unrestricted site use. 

 Monitoring Sampling and Analysis Sampling and analysis of groundwater to evaluate if 
additional response actions would be warranted. 

Addressed in Groundwater Response Action Plan. 

Containment Cover/Barrier Soil Cover/Multi-Media Cap Use of semipermeable or low permeability barriers to 
minimize direct exposure to contaminants and 
potential migration to groundwater. 

Eliminate.  This technology would leave soil 
contaminants in place leaving portions of Block F 
unsuitable for residential use. 

 Erosion Control Rip-Rap Cover/Vegetation Use of gravel/cobbles or dense plant growth to 
minimize migration of wastes/contaminated soils. 

Eliminate.  Block F is relatively flat and erosion is 
not a concern.  However, revegetation is retained to 
allow future site use as a green space. 

Removal Excavation Mechanical Means for removal of contaminated soils by 
backhoe, bulldozer, loader, etc. 

Retain for removal of contaminated soil. 

In-Situ Treatment Thermal Vitrification  Use of high-temperature melting to fuse inorganic 
contaminants into a glass matrix within vadose zone 
or the use of moderate temperature heating to 
volatilize contaminants and remove them from the 
vadose zone. 
 

Eliminate.  This technology presents 
implementability concerns due to the shallow 
groundwater table and high moisture content of the 
soil. 
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General 

Response 
Action 

Response 
Action 

Technology 
Process Option Description Screening Comment 

In-Situ Treatment 
 

Thermal  Radio-Frequency Heating Use of radio-frequency energy to heat soil and cause 
volatilization of contaminants 

Eliminate.  Limited thickness and shallow depth of 
contaminated soil renders this technology difficult to 
implement with limited, commercially available 
equipment.   Not applicable for treatment of mercury. 

  Electrical Heating Use of an electrical blanket or electrical heating 
elements within slotted pipes to volatilize 
contaminants 

Eliminate.  The shallow depth to groundwater renders 
this technology difficult to implement.  Not 
applicable for treatment of mercury. 

 Physical/ 
Chemical 

Soil Flushing/ Chemical 
Extraction 

Use of water/solvents to remove contaminants from 
the vadose zone by flushing and collecting the 
contaminated wastewater in the saturated zone 
followed by above-ground pump and treat. 

Eliminate. The result of this technology would be the 
migration of COCs from soil to groundwater.  
Therefore, the implementation of this technology 
could contaminate “clean” groundwater.  

  Dynamic Underground Stripping Steam injection at the periphery of the contaminated 
area resulting in the vaporization of volatile 
compounds bound to soil and the movement of 
contaminants to a centrally located extraction well.   

Eliminate.  Difficult to implement due to the shallow 
groundwater table.  Not applicable for treatment of 
mercury. 

  Soil Vapor Extraction Use of vacuum and possibly air sparging to volatilize 
contaminants. 

Eliminate.  Not applicable for treatment of mercury. 

  Chemical Fixation/ Solidification Mixing of chemical agents in the vadose zone to 
chemically bind, solidify, and reduce contaminant 
mobility. 

Eliminate.  Traditional chemical fixation/stabilization 
processes have only limited effectiveness for the 
immobilization of SVOCs in contaminated soil.. 

  Electrokinetic Separation Use of electrodes with the application of direct 
current-based electrical fields to induce the migration 
of metallic contaminants from soil towards 
electrodes or to induce electrochemical reactions to 
destroy selected organic contaminants. 

Eliminate.  Shallow depth to groundwater would 
minimize the available resistivity required for 
application of this technology. 

 Biological Biodegradation Nutrients and amendments are added to surface soil 
to promote biodegradation of organic compounds. 

Eliminate.  Not effective for  mercury contamination. 

In-Situ Treatment Biological Phytoremediation Use of selected plants cultivated in contaminated soil 
to lead to uptake of metallic contaminants or 

Eliminate.  This innovative technology has limited 
demonstrated effectiveness for areas with high levels 
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General 

Response 
Action 

Response 
Action 

Technology 
Process Option Description Screening Comment 

(Continued) (Continued) enhancement of biodegradation of organic 
contaminants by indigenous microorganisms in the 
root zone. 

of organic contaminants.  Has potential in reducing 
lower level organic contamination left in place, 
however not applicable to achieve identified cleanup 
goals. 

Ex-Situ Treatment Physical/ 
Chemical 

Soil Washing/ Chemical 
Extraction 

Use of solubilization and chemical 
(oxidation/reduction/neutralization) processes to 
remove contaminants from the solid phase and 
convert them into more concentrated forms or less 
toxic forms in liquid phase. 

Eliminate.  When different classes of contaminants 
are present, such as metals and organic compounds, a 
series of extraction operations using different 
solvents, pH adjustment, etc. may be required.  
By-products from the process would consist of spent 
solvent streams containing the wastes, requiring 
further treatment/disposal and recovery/recycle of the 
extractants. 

  Chemical Fixation/ Solidification Mixing of chemical agents to bind, solidify, and 
reduce contaminant mobility. 

Eliminate.  Not suitable for use on site to return 
treated soil to the excavated area because the treated 
matrix would be unsuitable for unrestricted 
residential use of the site (COCs would remain on 
site). 

Ex-situ Treatment 
(Continued) 

Biological On-Site Landfarming Tilling of contaminated soils and wastes in layers of 
surface soil within a treatment bed to aerate and 
biodegrade organic contaminants. 

Eliminate.  Not effective for mercury. 

 Thermal Off-Site Incineration Use of high temperatures to pyrolize or oxidize 
organic contaminants into less toxic gases. 

Eliminate.  Not effective for destruction of mercury.   

  Off-Site  
Thermal Desorption 

Use of moderate temperatures to volatilize 
contaminants and remove them from the solid phase 
into the gaseous phase. 

Eliminate.  This technology would not be effective 
for the removed mercury contamination. 
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General 

Response 
Action 

Response 
Action 

Technology 
Process Option Description Screening Comment 

Ex-situ Treatment 
(Continued) 

Solids 
Processing 

Size Reduction Crushing/grinding/shredding of wastes as a 
preliminary process to aid in downstream treatment. 

Eliminate crushing because it applies to rock that 
would typically not be further treated.  Eliminate 
grinding and shredding as pretreatment step for 
vegetative material (tree stumps) because trees, etc. 
are not present at Block F in contaminated areas. 

  Screening Removal/segregation of material based on size as a 
preliminary process to aid in downstream treatment. 

Eliminate.  Removal of oversized material that is 
typically not contaminated is not required. 

Disposal  
TSCA 

Off-Site Non-Hazardous/Hazardous/TSCA  
Waste Landfilling 

Disposal of excavated wastes and treatment residuals 
in a permitted RCRA Subtitle C or D facility or 
TSCA TSDF. 

Retain landfilling to be used in conjunction with 
other response action technologies.   

 On-Site Consolidation Excavation and relocation of contaminated soil to 
minimize space and closure requirements. 

Eliminate.  Would trigger on-site issues that are 
unacceptable to regulatory agencies (COCs still 
present on site – not suitable for unrestricted 
residential use of the site). 

  Beneficial Reuse Reuse of treated soil as fill material. Eliminate.  Soil treatment technologies not retained, 
eliminating need for disposition of treatment 
residuals. 

 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act. 
COCs Chemicals of concern. 
LUCs Land use controls. 
RCRA  Resource Conservation and Recovery Act. 
RAO  Response action objective. 
SVOCs  Semivolatile organic compounds. 
VOCs  Volatile organic compounds. 



Table 6-5 

Summary of Comparative Analysis of Alternatives 
Block D, Soil Response Action Plan 

LMC Middle River Complex, Middle River, Maryland 
 

Evaluation Criteria Alternative S-1: No Action 
Alternative S-2: Excavation to 
Allow Unrestricted Residential 
Site Use and Off-Site Disposal 

Overall Protection of Human 
Health and Environment 

Not protective  Protective 

Chemical-Specific ARARs Would not comply Would comply 
Location-Specific ARARs Not applicable Would comply 
Action-Specific ARARs Not applicable Would comply 
Long-Term Effectiveness and 
Permanence 

Not effective Effective 

Reduction of Contaminant 
Toxicity, Mobility, or Volume 
through Treatment 

None None 

Short-Term Effectiveness No relevant issues to address Would be effective.  Minimum 
potential for short-term risks.  Seven 
weeks to attain soil RAOs. 

Implementability Nothing to  implement Easy to implement 
Costs: 
Capital 
NPW of O&M 
NPW 

 
$0 
$0 
$0 

 
$910,000 

$-0- 
$910,000 

 
ARARs Applicable or Relevant and Appropriate Requirements. 
O&M Operation and maintenance. 
RAO Response action objective. 
NPW Net present worth. 
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Section 7 

Evaluation Criteria for the 
Selected Technology 

 

 

 

7.1 EVALUATION CRITERIA 
 

The proposed response action will remove and dispose off site soil with COC (i.e. PAHs, mercury 

and PCBs) concentrations greater than the cleanup goals; removal of previously abandoned-in-

place USTs and associated piping; and removal of soil associated with the USTs and piping with 

DRO and GRO concentrations greater than MDE soil cleanup standards.  Following removal of 

this material, the exposed soil on the excavation base and sidewalls will be visually examined for 

free product, sheen, staining, or other evidence suggesting that residual contamination is present.  

Additional removal may be performed based on the visual examination.  Following completion of 

removal and visual examination activities, the base and sidewalls of the removal area will be 

sampled to confirm that all soil with COC concentrations greater than the cleanup goals and soil 

with DRO and GRO concentrations greater than the MDE cleanup standards have been removed.  

Additional removal and sampling will be performed until it is confirmed that soil with COC 

concentrations greater than the cleanup goals and soil with DRO and GRO concentrations greater 

than the MDE cleanup standards have been removed.  A complete description of the post-

removal/confirmation sampling and analysis plan is presented in Section 8.3.  Cleanup goals are 

presented in Section 5. 

 

7.2 CONTINGENCY MEASURES 
 

Considering the limited extent of soil with COC concentrations greater than the cleanup goals and 

soil with DRO and GRO concentrations greater than the MDE cleanup standards and the nature of 

the proposed response action (i.e., removal), the development of contingency measures to address 

COC impacts at Block F is not warranted. 
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Section 8 

Proposed Response Actions 
 

 

 

8.1 INTRODUCTION 
The proposed response action will remove and dispose off site soil with COC (i.e. PAHs, mercury 

and PCBs) concentrations greater than the cleanup goals; removal of previously abandoned-in-

place USTs and associated piping; and removal of soil associated with the USTs and piping with 

DRO and GRO concentrations greater than MDE soil cleanup standards.  The response action for 

Block F will address soil and groundwater with COC concentrations greater than the cleanup 

goals.  The soil response action proposed in this RAP will address removal of soil with COC 

concentrations greater than the cleanup goals; removal of previously abandoned-in-place USTs 

and associated piping; and removal of soil associated with the USTs and piping with DRO and 

GRO concentrations greater than MDE soil cleanup standards.  The proposed response action for 

soil and USTs in Block F is described in this section.  The proposed response action for 

groundwater in Block F is described in the Groundwater Response Action Plan provided under 

separate cover. 

 

8.2 RESPONSE ACTION PLAN DESCRIPTION 
 

The proposed soil response action is to remove soil with COC concentrations greater than the 

cleanup goals to obtain a Certificate of Completion under a Tier IA (Residential Unrestricted) 

future property use based on potential future residential development.  In addition, previously 

abandoned-in-place USTs, associated piping, and associated soil with DRO and GRO 

concentrations greater than MDE soil cleanup standards will also be removed.  The major 

components of the proposed response action, performance criteria, and sequence are described 

below. 
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8.2.1 Summary of Major Components 

 

The major components of the response action necessary to achieve a Certificate of Completion are 

as follows: 

 

• Removal of soil with COC concentrations greater than cleanup goals.  Remove soil in the 
Former Ramp Storage Building portion of REC #13 (Former Boat Dock Area) associated 
with soil borings SB-93, SB-265, SB-266, SB-268, SB-269, and SB-393 (Area A) as 
shown in Figure 8-1 to a depth of 2 feet bgs.  Remove soil in the Former Ramp Service 
Building portion of REC #13 (Former Boat Dock Area) associated with soil borings SB-94 
and SB-397 (Area B) as shown in Figure 8-1 to a depth of 10 feet bgs.  Remove soil in the 
Former Ramp Storage Building portion of REC #13 (Former Boat Dock Area) associated 
with soil borings SB-95, SB-383, and SB-390 (Area C) as shown in Figure 8-1 to a depth 
of 5 feet bgs.  Remove soil in REC #4 (Boat Launch Area) associated with soil boring SB-
238 and SB-406 (Area D) as shown in Figure 8-1 to a depth of 5 feet bgs or to the depth of 
the zone of saturation, whichever is less.  The areal extent of removal is approximately 
29,000 sf and the removed soil quantity, including the USTs, is approximately 5,200 cy.  
The soil boring sample locations and removal limits are indicated on Figure 8-1. 

 
• Removal of the seven previously abandoned-in-place USTs comprising REC #5 (Former 

Aviation Fuel USTs) (Area E) as shown in Figure 8-1.  Remove previously abandoned-in-
place USTs, associated piping, and associated soil with DRO and GRO concentrations 
greater than MDE soil cleanup standards.  Removal of the concrete tarmac and an 
excavation depth of 9.3 ft bgs are assumed.  The USTs were reportedly closed in place, 
however, no closure records were available for these USTs.  The UST removal procedure 
will therefore be as follows, as applicable: 

 

− Coordinate removal activities with the MDE OCP personnel. 
− Determine the location and contents of USTs. 
− Remove flammable, combustible, or other liquids from the UST storage systems. 
− Empty and clean the USTs by removing all liquids and accumulated sludges. 
− Empty, disconnect, and remove associated piping including fill lines, vents, 

dispensing lines, and return lines. 
− Purge UST storage systems of all explosive vapors and monitor with an appropriate 

direct-reading instrument before and during removal. 
− Remove USTs and any solid inert material. 
− Puncture USTs to render them unfit for further use. 
− Remove cathodic protection systems and anchorage. 
− Remove regulated substances, soils saturated with regulated substances, and visibly 

contaminated soil from the excavation. 
− Perform post-removal/confirmation sampling and analysis and compare results to 

the MDE soil cleanup standards provided in Table 5-1. 
− Backfill the excavation and restore the ground surface. 
− Amend the UST registration forms and submit to the MDE OCP within 30 days 

after the USTs are removed. 
 



 

 
7515 TETRA TECH: LOCKHEED MARTIN MIDDLE RIVER COMPLEX, BLOCK F, SOIL RESPONSE ACTION PLAN PAGE 8-3 

• Post-removal/confirmation sampling and analysis – Sampling and analysis of the exposed 
soil on the base and sidewalls of the removal areas including the UST areas, will be 
performed to confirm that soils with contaminant concentrations greater than the cleanup 
criteria provided in Table 5-1 are removed.  For removal areas where the proposed removal 
depth cannot be achieved due to the depth of the zone of saturation, post-excavation 
sampling and analysis of the exposed soil on the base of the removal areas will be 
performed to obtain data for informational purposes only.  Post-removal/confirmation 
sampling and analysis procedures are presented in Section 8.3. 

 
• Characterization, transport, and off-site disposal of removed materials – Stockpiled soil 

will be characterized for the purposes of waste disposal, transported to an off-site non-
hazardous waste disposal facility, and disposed.  Removed concrete, steel and other 
construction/demolition materials will be characterized as appropriate.  Disposal of soil at 
an off-site permitted non-hazardous waste disposal facility is assumed based on review of 
the constituent concentrations provided in Tables AF-1, AF-2 and AF-3 (Appendix A).  
The disposal quantity is approximately 7,600 tons based on the removal limits indicated on 
Figure 8-1. 

 
• Concrete, steel and other construction/demolition materials resulting from removal of the 

foundations of former structures, concrete tarmac, previously abandoned-in-place USTs 
and piping will either be cleaned/decontaminated as appropriate and sudsequently recycled 
or disposed in an off-site facility permitted to accept such materials. 

 
• Backfilling and regrading – The removal areas will be backfilled and the final surface 

graded to match existing grades.  The fill material will be certified clean material similar in 
grain size to removed soils and obtained from an off-site borrow source. 

 
• Restoration - The disturbed areas will either be stabilized by vegetation or repaved.  All 

areas disturbed as a result of response action activities will be permanently stabilized. 
 

8.2.2 Performance Criteria 

 

The performance criteria for the response action are presented below. 

 

Soil Removal 
 

Soil within Block F that is identified as having COC concentrations greater than the cleanup goals 

will be removed to the proposed depths.  The removal limits presented in the RAP were 

determined based on review of existing soil boring sample results provided in Tables AF-1, AF-2, 

and AF-3 (Appendix A).  The final limits of removal will be determined after completion of post-

removal/confirmation sampling.  The removal limits will extend to the indicated depths or to the 

depth of saturation, whichever is less. 
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Sediments accumulated in erosion and sediment control devices (see Section 8.4) prior to 

confirmation that soil with COC concentrations greater than the cleanup goals has been removed 

will be disposed off site along with the removed soils. 

 

UST, Associated Piping, and Soil Removal 
 

The previously abandoned-in-place USTs, associated piping, associated soil with DRO and GRO 

concentrations greater than MDE soil cleanup standards, and overlying concrete tarmac will be 

removed.  Excavation will be required to confirm UST locations.  The UST removal will be 

performed under the MDE OCP in accordance with the COMAR 26.10.10.02 and the API’s 

Recommended Practice 1604 (1996) modified as necessary based on conditions encountered.  The 

final limits of removal will be determined after completion of post-removal/confirmation 

sampling.  The removal limits will extend to the indicated depths or to the depth of the zone of 

saturation, whichever is less. 

 

Post-Removal/Confirmation Sampling 
 
Post-removal/confirmation samples will be collected from the excavation base and sidewalls of the 

removal areas prior to backfilling to confirm that soils with contaminant concentrations greater 

than the cleanup criteria provided in Table 5-1 have been removed.  Additional removal may be 

required based on the results of the post-removal/confirmation sampling.  For removal areas where 

the proposed removal depth cannot be achieved due to the depth of the zone of saturation, post-

removal samples will be collected from the exposed soil on the base of the removal areas to obtain 

data for informational purposes only.  Post-removal/confirmation sampling and analysis 

procedures are provided in Section 8.3. 

 

Temporary Storage 
 
Soil and materials from the removal areas will be stockpiled and secured within the Block F 

boundary on a materials handling pad that will consist of a minimum 8-mil-thick polyethylene 

geomembrane overlain by a drainage layer.  Water from the materials handling pad will drain into 

the excavation of origin.  The stockpiled soil and materials will be completely covered with a 

minimum 8-mil-thick polyethylene geomembrane during inactive periods to prevent movement of 
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soil to the surrounding area.  The geomembrane cover will be secured daily using sandbags and 

rope or other suitable means.  The stockpiled soil and materials will be temporarily stored on site 

until waste characterization has been completed. 

 

Waste Characterization 
 
Removed soil and materials will be sampled from stockpiles for waste disposal characterization at 

a minimum frequency of one sample per 500 cy.  Composite samples consisting of three grab 

samples will be collected from the stockpile.  The sampling frequency may be increased 

depending on the volume of the removed soil and waste disposal facility requirements.  Samples 

will be analyzed for TCLP and parameters required by the waste disposal facility. 

 

Disposal 
 
Removed soil and materials not suitable for recycling will be transported for off-site disposal after 

waste characterization has been completed and the waste disposal facility has approved acceptance 

of the waste.  Removed soil and materials not suitable for recycling will be disposed at an off-site 

non-hazardous waste disposal facility. 

 

Dewatering 
 
Dewatering of the removal areas may be required to facilitate backfilling.  Water that has 

accumulated in the removal areas will be collected and conveyed through a sediment removal 

device (i.e. filter).  Solids trapped in the filter will be transported to an off-site non-hazardous 

waste disposal facility, off-site hazardous waste TSDF, or TSCA TSDF.  Permits required for the 

proposed response action are described in Section 9.2.2.  Water will be contained, characterized as 

required following removal of sediment, and disposed at an off-site permitted TSDF if required or 

discharged to a NPDES permitted outfall or to a stabilized area. 

 

Backfilling 
 
The removal areas will be backfilled after completion of post-removal/confirmation sampling and 

excavation dewatering.  Backfill soil will be certified clean soil similar in grain size to removed 
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soils and obtained from an off-site borrow source.  Backfill material acceptance criteria are 

provided in Table 8-1.  The off-site borrow source material will be evaluated in accordance with 

the procedures described in the MDE document titled Facts About…VCP – Clean Imported Fill 

Material2.  The off-site borrow source will be identified and environmental site assessment 

documentation obtained if available.  The documentation will be reviewed by an environmental 

professional to determine the borrow source’s suitability for use.  If the borrow source is judged 

acceptable, soil samples will be obtained and analyzed for the target compounds using the method 

and at the sampling frequency recommended in the MDE document based on the location, history, 

and size (i.e., area and volume) of the borrow source area.  Constituents detected in the samples 

will be evaluated for risk using the residential cleanup standards provided in MDE’s Cleanup 

Standards for Soil and Groundwater (August 2001). 

 

Backfill material will be compacted to a minimum of 90 percent of the maximum dry density as 

determined by the Standard Proctor.  Additional compactive effort may be required dependent on 

future use of the area. 

 

Restoration 
 
The top 4 inches of backfill in areas to be restored using vegetation will be medium-textured loam 

suitable for establishment of vegetation (i.e., topsoil).  The backfilled and regraded areas along 

with other areas disturbed during response action implementation will be restored/stabilized using 

permanent stabilization practices.  Vegetative restoration will consist of surface preparation, 

fertilizing, seeding, and mulching.  Vegetative restoration procedures are presented in detail in 

Section 8.4.2.  Pavement disturbed by response action activities may be restored to pre-response 

action conditions based on future use of the area. 

 

Stormwater Management and Erosion and Sediment Control 
 

Erosion and sediment control will be performed in accordance with the 1994 Maryland Standards 

and Specifications for Soil Erosion and Sediment Control (MDE, 1994).  Erosion and sediment 

control measures are described in Section 8.4.  A stormwater management plan will be prepared in 

                                                 
 
2 Document available at http://www.mde.state.md.us/assets/document/Clean Imported Fill Material.pdf 
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accordance with the Maryland Stormwater Design Manual (MDE, October 2000).  Before removal 

activities begin, erosion and sediment controls will be established to prevent impacts to 

downgradient areas.  During removal, backfilling, and regrading activities and until disturbed 

areas are stabilized, the erosion and sediment controls will be regularly inspected and maintained. 

 

Stabilized Construction Entrance 
 

Ingress to and egress from the removal area(s) will be controlled using a stabilized layer of 

aggregate that is underlain with a geotextile (i.e., a stabilized construction entrance). 

 

 

Decontamination Pad  
 

A temporary decontamination pad will be established to clean equipment used to remove and 

transport contaminated soils.  The pad will be sized to accommodate all the equipment to be used 

during response action implementation and will be constructed in a manner that contains all the 

contaminated materials removed from equipment and the liquids used to clean the equipment.  

Contaminated materials removed from the equipment and solids removed from the wash water 

will be disposed off site along with the removed soils.  Wash water will be contained, 

characterized as required following removal of sediment, and disposed at an off-site permitted 

TSDF if required or discharged to a NPDES permitted outfall or to a stabilized area. 

 

8.2.3 Sequence 
 

The field duration, excluding items 1 through 3 below, required to perform the proposed response 

action is estimated to be approximately 7 weeks.  The generalized sequence of response action 

activities is presented below.  The sequence of response action activities is subject to change based 

on the Contractor’s work plan. 

 

1. Obtain permits, notifications, and approvals as identified in Section 9 prior to mobilization. 
 
2. Hold a pre-response action implementation meeting on site with the Contractor. 
 
3. Locate and mark existing site utilities.  Notify Miss Utility of Maryland (1-800-257-7777; 

www.missutility.net) at least 48 hours, but no more than 10 working days, prior to the day 
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excavation will commence.  Inspect the site prior to response action implementation to 
verify existing site conditions. 

 
4. Install perimeter controls for the stabilized construction entrance and construct the 

stabilized construction entrance.  Install the remaining perimeter erosion and sediment 
controls. 

 
5. Install support features including but not limited to decontamination pad and storage 

area(s), etc. 
 
6. Protect or remove existing utilities within or in close proximity to the removal limits. 
 
7. Remove soil, concrete tarmac, previously abandoned-in-place USTs, and associated piping 

from the indicated limits.  Collect post-removal/confirmation samples from the removal 
area to determine the need for additional removal. 

 
8. Following post-removal/confirmation that soils with contaminant concentrations greater 

than the cleanup criteria provided in Table 5-1 have been removed or the depth of the zone 
of saturation has been reached, restore the area by dewatering removal areas if necessary, 
backfilling, regrading, and establishing permanent stabilization for all disturbed areas. 

 
9. Remove decontamination pad, material storage area, etc.  Following support feature 

removal, stabilize areas with permanent vegetation or paving. 
 
10. Following permanent stabilization of all disturbed areas, remove all remaining perimeter 

controls and immediately stabilize all areas disturbed by the placement and removal of 
perimeter controls. 

 

8.3 POST-REMOVAL/CONFIRMATION SAMPLING AND 
 ANALYSIS 
 

The purpose of post-removal/confirmation sampling and analysis is to obtain sufficient data to 

confirm that soil with COC concentrations greater than the cleanup goals and associated soil with 

DRO and GRO concentrations greater than MDE cleanup standards have been removed.  The 

post-removal/confirmation sampling and analysis plan is summarized below. 

 

8.3.1 Sampling and Sample Evaluation 
 

The response action implementation includes the removal and off-site disposal of soil with COC 

concentrations greater than the cleanup goals and soil associated with the previously abandoned-

in-place USTs and piping with DRO and GRO concentrations greater than MDE soil cleanup 

standards.  The removal areas are shown on Figure 8-1.  Following removal of this material, the 
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exposed surfaces of the excavation (i.e., base and sidewalls) will be visually examined for 

evidence of remaining contamination (e.g., free-product, sheen, staining).  Additional excavation 

may be performed based on the visual examination.  The exposed surfaces of the removal area will 

then be sampled to determine if all the soils with contaminant concentrations greater than the 

cleanup criteria provided in Table 5-1 have been removed.  The purpose of the excavation base 

and sidewall samples will be to determine whether the depth and lateral extent of removal is 

sufficient or if the removal depth and lateral extent need to be increased to remove soils with 

contaminant concentrations greater than the cleanup criteria.  For removal areas where the 

proposed removal depth cannot be achieved due to the depth of the zone of saturation, post-

excavation sampling and analysis of the exposed soil on the base of the removal areas will be 

performed to obtain data for informational purposes only. 

 

Post-removal/confirmation samples will be collected, packaged, and shipped to a fixed-base 

laboratory.  The fixed-base laboratory will analyze the samples for the constituents and per the 

methods indicated on Table 5-1.  Post-removal/confirmation samples for soil that is not 

subsequently removed and disposed off-site will also be analyzed for VOCs, SVOCs, PCBs, and 

metals at a minimum frequency of 1 for every 5 samples (i.e., 20 percent).  Post-

removal/confirmation sampling results will be reviewed and the need for additional removal 

evaluated.  If additional removal is required, additional post-removal/confirmation samples will be 

collected from the new exposed surfaces using the following criteria: 

 

• If additional removal is required from the excavation base only, additional post-removal/ 
confirmation samples will be collected from the new exposed excavation base only (i.e., no 
sidewall samples). 

 
• If additional removal is required from the excavation sidewalls only, additional 

post-removal/confirmation samples will be collected from the new excavation sidewalls 
and the new exposed excavation base. 

 
• If additional removal is required from the excavation base and sidewalls, additional 

post-removal/confirmation samples will be collected from the new excavation sidewalls 
and the new exposed excavation base. 

 

Analytical results from the fixed-base laboratory for post-removal/confirmation samples that 

represent exposed surfaces of the excavation that will remain (i.e., no further removal will be 

performed) will be validated using EPA's Contract Laboratory Program protocol, EPA Region III 

Modifications to the Laboratory Data Validation Functional Guidelines for Evaluating Inorganics 
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Analyses (EPA, 1993), and EPA Region III Modifications to National Functional Guidelines for 

Organic Data Review, Multi-Media, Multi-Concentration (EPA, 1994) in conjunction with 

method-specific criteria.  Analytical results from the fixed-base laboratory for samples 

representing soil that is subsequently removed and disposed off-site will not be validated. 

 

8.3.2 Sampling Locations 
 

Samples will be collected from the excavation base and sidewalls of each removal area.  The 

excavation base of each removal area will be divided into areas of no more than 625 sf (i.e., 

25-foot by 25-foot area).  One post-removal/confirmation base sample will be collected from each 

625-sf area.  The post-removal/confirmation base sample will be a composite sample created from 

soil collected at four randomly determined grab locations.  A minimum of four 

post-removal/confirmation sidewall samples will be collected from each removal area having 

excavation sidewall lengths less than 50 feet.  Additional sidewall samples will be collected at a 

frequency of one sidewall sample for every 50 feet of exposed sidewall.  

Post-removal/confirmation samples collected from excavation sidewalls will also be composite 

samples created from soil collected at two randomly determined grab locations. 

 

8.4 EROSION AND SEDIMENT CONTROL 
 

Erosion and sediment control measures will be implemented to minimize and/or eliminate erosion 

and sedimentation during the response action.  The construction, implementation, and maintenance 

of the erosion and sediment control devices will be in accordance with the 1994 Maryland 

Standards and Specifications for Soil Erosion and Sediment Control (MDE, 1994).  The number 

provided below with each control measure, if any, references the 1994 Maryland Standards and 

Specifications for Soil Erosion and Sediment Control (MDE, 1994).  The erosion and sediment 

control devices can be modified based on construction equipment and techniques presented in the 

Contractor’s work plan. 

 

The erosion and sediment control measures include the following: 

 

• Silt Fence (E15.0) – Placed along the downslope sides of each removal area to provide a 
temporary sediment barrier consisting of geotextile filter fabric. 
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• Stabilized Construction Entrance (17.0) – Placed as a controlled site entrance to reduce the 
amount of sediment transported by construction vehicles onto public roads.  Loose dirt will 
be removed from the tires of construction vehicles as they traverse the stabilized 
construction entrance. 

 
• Dust Control – Utilized to prevent surface and air movement of dust from exposed soil 

surfaces and to reduce the amount of airborne substances that may present health hazards, 
traffic safety problems, or harm plant/animal life. 

 
• Permanent Seeding (20.0) – Utilized to establish perennial vegetation on disturbed areas by 

planting seeds of native grasses. 
 

• Mulching (20.0) – Utilized to prevent erosion by protecting the soil surface from raindrop 
impact and to reduce the velocity of overland flow. 

 

8.4.1 Inspection and Maintenance 
 

In general, all erosion and sediment control measures will be checked daily and after each 

runoff-producing rainfall event.  Any required repairs will be made immediately.  The following 

items will be checked: 

 

• The stabilized construction entrance will be maintained in a condition that will minimize 
tracking sediment onto public roads. 

 
• Silt fence will be checked for undermining or deterioration of the fabric.  Sediment will be 

removed when the level of sediment causes bulging or reaches one-half of the fabric 
height. 

 
• Seeded areas will be checked regularly to ensure that a good stand of vegetation is 

maintained, and will be fertilized and reseeded as needed. 
 
• The fuel and lubricant materials storage area will be checked to ensure that stored 

containers are not leaking and that the lining system is functioning properly. 
 

Erosion and sediment control devices will be inspected and maintained during the response action 

and until the disturbed areas are permanently stabilized.  Damaged erosion and sediment control 

devices will be repaired immediately.  The Contractor will maintain a logbook of all erosion and 

sediment control device inspections and maintenance.  The logbook will be available at the site at 

all times for inspection by duly authorized officials.  Post-response action maintenance will 

consist of performing periodic inspections of the disturbed areas and repair of disturbed areas until 

the areas are permanently stabilized. 
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8.4.2 Restoration 
 

All areas disturbed by response action implementation activities (i.e., removal and support facility 

areas) will be restored/stabilized using permanent stabilization practices.  Activities to establish 

permanent stabilization (i.e., preparing the area for seeding and seed application or repaving) will 

be implemented as soon as possible following the establishing of final grades.  The establishment 

of permanent stabilization includes seed bed preparation, seeding, and mulching.  The seed 

mixture was selected from the list of Maryland standard seed mixtures in Section 20.0 of the 

Maryland Standards and Specifications for Soil Erosion and Sediment Control (MDE, 1994).  The 

seed was selected based on the applicable hardiness zone, level of maintenance, and erosion 

resistance.  The permanent seed mixture is based on Mixture 5 in Table 25 (page G-20-18) of the 

1994 Maryland Standards and Specifications for Soil Erosion and Sediment Control.  Mixture 5 is 

suited for Plant Hardiness Zone 7a, in which the site is located.  The permanent seed mixture 

consists of perennial ryegrass (Lolium perenne) seeded at a rate of 20 pounds of pure live seed 

(PLS) per acre, flatpea (Lathyrus sylvestris) seeded at a rate of 20 pounds PLS per acre.  In the 

event that disturbed areas are brought to final grade outside of the optimal growing season for the 

permanent seed mixture, the disturbed areas will be temporarily stabilized using a temporary seed 

mixture.  Erosion and sediment control devices will remain in place until permanent stabilization 

is established over the disturbed areas. 

 

8.5 MISCELLANEOUS RESPONSE ACTION REQUIREMENTS 
 

8.5.1 Utilities 
 

Above- and below-ground utilities are known to exist on and near Block F.  Stormwater, fire 

water, and potable water lines are present in Block F.  Known utilities are indicated on the MRC 

utility map included as Appendix J of the Site Characterization Report (Tetra Tech, May 2006).  

The Contractor will verify, locate, and stake all utility locations within the limits of the site and 

adequately implement protection measures or remove the utilities before any earth-disturbing 

activities.  The Contractor will coordinate protection, removal, or temporary utility bypasses with 

Lockheed Martin. 
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8.5.2 Groundwater Monitoring Wells 
 

Groundwater monitoring wells MW37A through C, MW38A, MW39A, MW45A, MW46A, 

MW47A, MW65A and MW66A with flush-mounted protective casings exist throughout Block F.  

The monitoring wells will be protected during response action implementation.  Groundwater 

monitoring well locations are shown on Figure 2-2. 

 

8.5.3 Dust Control 
 

During construction, the Contractor will be required, as necessary, to control the generation of 

dust to comply with OSHA and National Institute of Occupational Safety and Health (NIOSH) 

requirements.  Systems used for dust control could include a sprinkler systems, water trucks, etc.  

The Contractor will identify the methods of dust control within the Contractor's work plan. 

 

8.5.4 Spill Mitigation Response Procedures 
 

Potential non-stormwater discharges during response action activities include wash water resulting 

from decontamination efforts associated with field equipment and vehicles, fuel, lubricant, and 

hydraulic fluid spills from vehicle fueling, lubrication, and maintenance, and spills of fertilizers 

and small quantities of laboratory chemicals used in sample collection, and other flammable 

substances. 

 

All decontamination wash water will be collected in a lined decontamination and equipment wash 

pad area.  All waters generated from decontamination and/or other washing activities will be 

collected, solids removed, characterized, and transported to an approved off-site permitted TSDF.  

All vehicle fueling, lubrication, and maintenance will be performed utilizing drip pans to contain 

any spills that may occur or within the decontamination pad to contain spills.  Containers of 

detergents and vehicle maintenance fluids (e.g., oil, grease, antifreeze, hydraulic fluid, etc.) will be 

stored within an enclosed, lined, diked area along with the equipment fuel, which will be stored in 

tanks.  This area, referred to as the materials storage area, will be bermed and lined with a 

minimum 60-mil-thick polyethylene geomembrane and will be sized to contain 110 percent of the 

volume stored within the area.  A small sump or low point in the geomembrane will be designed to 

serve as a collection and monitoring point for any leaks or spills from the containers stored within 
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the materials storage area.  When not in use, chemicals, paints, and other flammable substances 

will be stored in a flammable storage cabinet located within the Contractor’s equipment trailer. 

 

Good housekeeping procedures will be followed to reduce risks associated with these materials.  

These procedures include, but are not limited to, keeping materials in their original containers 

whenever possible, maintaining original labels and Material Safety Data Sheets (MSDSs), and 

using proper disposal methods for surplus materials.  Accidental spills that may occur will be 

contained as appropriate for the spilled medium (liquid or solid) and collected and containerized 

immediately after discovery of the spill.  Containerized material will be characterized for off-site 

transportation and disposal.  The following spill mitigation equipment should be available on site 

during response action activities: 

 

• Drip pans 
• Oil-dry or similar compound 
• Absorbent socks 
• Shovels 
• 55-Gallon drums or storage tank (for containerization) 
• Labels for contents identification     

 

Following spill cleanup, the cause of the spill will be investigated and material storage and 

handling procedures will be reviewed and revised where appropriate. 

 

8.6 REPORTING REQUIREMENTS 
 

Analytical reports and documentation generated as a result of the approved RAP and as necessary 

to obtain a Certificate of Completion will be included in the Notification of Completion Report.  

The Notification of Completion Report will be submitted to MDE within 90 days after completion 

of response action activities.  The reports and documentation are described below. 

 

Analytical reports of post-removal confirmation sample and backfill material data deliverables 

submitted to MDE will be in hardcopy format and electronic data deliverable (EDD) format.  The 

EDD will be provided in Microsoft Excel® format to facilitate efficient and time-sensitive 

evaluation by MDE. 
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Removal activities for each discrete removal area will be documented on removal logs.  The 

removal logs will include documentation such as identification and location of the removal area 

(e.g., associated soil boring sample number), contractor’s name, removal date(s), backfill date(s), 

removal equipment used, removal area dimensions at both the ground surface and base of 

excavation, removal depth(s), lithology, groundwater elevation, direct-reading instrument and 

field screening results if applicable, visual observations, olfactory observations if any, and 

photographs.  The final removal area limits at ground surface will be surveyed by a professional 

land surveyor registered in the State of Maryland.  Post-removal/confirmation sampling field 

documentation including grab sample locations will be documented on a separate Soil Sample Log 

Sheet. 

 

UST documentation will include the following information: 

 

• UST size (gallons and dimensions) and material of construction 
• UST location on the property 
• Date of removal 
• UST system description including condition and contents 
• Method or methods used for removal of the UST system 
• Method or methods used for cleaning/decontamination of recyclable materials 
• Post-removal confirmation sample analytical reports and documentation 
• Name of contractor who performed the work 
• Receipt documenting proper disposal of the UST system 
• Receipt documenting proper disposal of removed oil-contaminated soil 

 

Waste profiles, waste characterization results, TSDF pre-approval or approval documentation, 

shipment manifests, delivery tickets or certificates, and treatment and disposal certificates will be 

provided for all contaminated media removed from Block F. 

 

8.6.1 Recordkeeping 
 

Lockheed Martin will maintain complete records of the response action for a minimum of 5 years. 

 

Lockheed Martin and the MDE-certified underground storage system technician or remover will 

maintain complete records of UST removal for a minimum of 5 years as required by COMAR 

26.10.06.11G.  Lockheed Martin will maintain complete records that demonstrate compliance with 

the UST closure requirements for at least 5 years after completion of the removal. 
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Table 8-1 

 
Backfill Material Acceptance Criteria 

Block F, Soil Response Action Plan 
Lockheed Martin Middle River Complex, Middle River, Maryland 

 
Parameter Criteria Test Method 

USCS Classification GW, GP, GM, SW, SP, and SM ASTM D 2487 
Atterberg Limits -- 
  - Liquid Limit 35 maximum 
  - Plasticity Index 12 maximum 

ASTM D 4318 

Amount finer than the No. 200 U.S. 
Standard Sieve 25 percent maximum ASTM D 1140 

Maximum Particle Size 1 inch maximum ASTM D 422 
 
1 Backfill material will be evaluated for constituents as described in Section 8.2.2 paragraph  
 titled “Backfilling.” 
 
ASTM American Society for Testing and Materials International. 
USCS Unified Soil Classification System. 
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Section 9 

Permits, Notifications, and 
Contingencies 

 

 

 

9.1 INTRODUCTION 
 

This section describes the permits required for the proposed response action and the required 

notifications and contingencies if unexpected conditions are encountered during implementation of 

the RAP. 

 

9.2 PERMITS 
 

Lockheed Martin will meet all local, State, and federal permitting requirements for the response 

action described in Section 8.  Based on a review of requirements of MDE and Baltimore County, 

permitting requirements for the response action are related to earth-moving activities, excavation 

dewatering if necessary, and USTs. 

 

9.2.1 Earth-Moving Activities 
 

This section describes permits related to earth-moving activities including grading, erosion and 

sediment control, and stormwater management. 

 

Although the proposed response action will not result in a planned disturbance of 1 acre or more, a 

Notice of Intent form will be submitted to MDE to obtain coverage under the General Permit for 

Construction Activity for stormwater discharges.  Conditions of the General Permit include 

compliance with approved erosion and sediment control and stormwater management plans.  The 

erosion and sediment control plan will be submitted to the Baltimore County Soil Conservation  
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District for review and approval, and the stormwater management plan will be submitted to the 

Baltimore County Department of Environmental Protection and Resource Management (DEPRM) 

for review and approval, as discussed below.  As a condition of erosion and sediment control plan 

approval, Lockheed Martin will certify that a “responsible person” trained in techniques and 

standards of erosion and sediment controls will be on site during construction.  After Block F has 

been finally stabilized and all stormwater discharges from construction sites that are authorized by 

this permit are eliminated, a Notice of Termination form will be submitted to MDE. 

 

Miss Utility for Maryland will be notified (1-800-257-7777, www.missutility.net) at least 

48 hours, but not more than 10 working days, before excavation begins. 

 

A Baltimore County grading permit is required for any land disturbance and any grading activities 

that disturb greater than 5,000 sf or more than 100 cy of fill material.  As a condition of grading 

permit issuance, a stormwater management plan will be submitted to the Baltimore County 

DEPRM for review and approval by DEPRM and the Baltimore County Soil Conservation 

District.  The stormwater management plan will be prepared in accordance with the 2000 

Maryland Stormwater Design Manual, Volumes I and II (MDE, October 2000).  As an additional 

condition of grading permit issuance, a grading plan will be submitted to the Baltimore County 

DEPRM for review and approval, and an erosion and sediment control plan will be submitted to 

the Soil Conservation District for review and approval.  The erosion and sediment control plan 

will be prepared in accordance with the 1994 Maryland Standards and Specifications for Soil 

Erosion and Sediment Control (MDE, 1994).  The approved plans will be included with the 

grading permit application. 

 

A Baltimore County stormwater management permit is required because stormwater management 

devices and practices are required.  The approved stormwater management plan will be included 

with the stormwater management permit application. 

 

9.2.2 Excavation Dewatering 
 

Water resulting from excavation dewatering will be managed in one of the following ways: 
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• Contained, characterized as required, and disposed at an off-site permitted TSDF 
• Filtered and subsequently discharged to surface water (regulated by MDE and EPA) 
• Filtered and subsequently discharged to the local sanitary sewer system (regulated by 

Baltimore County) 
 

The industrial surface water discharge permit is a combined state and federal permit under 

NPDES.  A completed application will be submitted to MDE if required.  MDE develops 

discharge limits based on the information provided in the permit application and issues the permit 

considering public comments, if any. 

 

A wastewater discharge permit is required to discharge industrial wastewater to the local sanitary 

sewer system.  A completed application for discharge to the Baltimore County sanitary sewer 

system will be submitted to the Engineering and Regulation Division of the Bureau of Utilities if 

required.  There are specific limits set by the treatment plant for certain pollutants.  Discharge 

limits for these and other pollutants may be set on a case-by-case basis.  The discharge permit is 

issued by the Baltimore County Department of Public Works and Development Management. 

 

9.2.3 Underground Storage Tanks 
 

This section describes permits associated with removal of USTs. 

 

MDE OCP will be notified at least 30 days before an UST is removed using the 30-Day Written 

Notification, Underground Storage System Removal/Abandonment form.  MDE may require 

completion of a Notification for Underground Storage Tanks form if it is determined necessary to 

properly update MDE records.  If so, an amended Notification for Underground Storage Tanks 

form will also be submitted to the MDE OCP within 30 days after the USTs are removed. 

 

A storage system removal permit issued by the Baltimore County Department of Permits and 

Development Management will be obtained before any USTs are removed. 

 

UST removal will be performed only with the continuous on-site presence, direction, supervision, 

and control of an MDE-Certified Underground Storage System Technician or Remover as defined 

by MDE and Baltimore County.  The technician or remover will have proof of certification from 

the MDE at all times while on site. 
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9.3 NOTIFICATIONS 
 

MDE will be notified immediately of any previously undiscovered contamination, changes in the 

RAP schedule, previously undiscovered storage tanks and other oil-related issues, and citations 

from regulatory entities related to health and safety practices. 

 

9.4 CONTINGENCIES 
 

If soil with COC concentrations greater than the cleanup goals is discovered outside the planned 

limits of soil removal, based on the results of post-removal/confirmation sampling and analysis, it 

will be addressed as discussed in Section 8.3.  If free product or other unexpected petroleum 

contamination is discovered during UST removal, it will be addressed as discussed in 

Section 8.2.1. 
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Section 10 

Implementation Schedule 
 

 

The response action proposed in this RAP for Block F is anticipated to take approximately four 

months to complete.  The response actions for the six properties that have RAPs submitted to 

MDE for review (Blocks B, D, E, F, G, and H) will be executed in sequence.   Lockheed Martin is 

committed to commence work within 30 days of approval of the RAPs and the entire project is 

expected to take approximately twelve months to complete.  Upon approval of the RAPs, 

Lockheed Martin will provide a more detailed schedule for the entire project and then provide the 

MDE with an updated schedule each month for tracking purposes.  Lockheed Martin reserves the 

right to stage or execute each block in sequential order to minimize site disruption and costs.  A 

draft schedule for the Block is presented below: 

 

Deliverable/Milestone Completion Date 
Soil RAP Submittal to MDE On or about April 22, 2008 

Soil RAP Approval On or about July 7, 2008 

Submit Permits/Notifications  Within 30 days of approval 

Mobilization/Site Preparation 
In conjunction with other 
blocks over a 6 to 12 month 
timeframe  

Soil Removal and Sampling 3 months after commencing 
work 

Demobilization  Within 30 days of completion 
of soil removal 

Reporting Within 60 days of 
demobilization 
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Section 11 

Administrative Requirements 
 

 

 

11.1 INTRODUCTION 
 

MDE’s VCP stipulates several administrative requirements with which the applicant must comply.  

The administrative requirements include a written agreement, zoning certification, performance 

bond or other form of security, and health and safety plan requirements.  These administrative 

requirements are described below. 

 

11.2 WRITTEN AGREEMENT 
 

A written agreement is provided with this RAP in compliance with Section 7-508 of the 

Environment Article, Annotated Code of Maryland.  The written agreement stipulates that if the 

RAP is approved, the applicant agrees, subject to the withdrawal provisions set forth in Section 

7-512 of the Environment Article, to comply with the provisions of the RAP.  The written 

agreement is provided in Appendix E. 

 

11.3 ZONING CERTIFICATION 
 

A zoning certification is provided with this RAP in compliance with Section 7-508 of the 

Environment Article, Annotated Code of Maryland.   Section 7-508 requires that RAPs include a 

certified written statement that the property meets all applicable county and municipal zoning 

requirements.  The zoning certification is provided in Appendix E. 
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11.4 PERFORMANCE BOND OR OTHER SECURITY 
 

Lockheed Martin will post a performance bond with MDE within ten days of RAP approval.  The 

bond amount ($140,000) will be adequate to secure and stabilize the property if the RAP is not 

completed. 

 

11.5 HEALTH AND SAFETY PLAN 
 

A project-specific Health and Safety Plan (HASP) will be prepared and submitted to MDE prior to 

implementation of the MDE-approved RAP.  The HASP will address each planned response action 

activity that is performed by workers engaged in hazardous waste site activities.  The project-

specific HASP will reference applicable regulations that may apply to response action activities.  

At a minimum, the HASP will contain the required elements specified in 29 CFR Parts 1910.120 

and 1926.65, as well as other regulatory and Lockheed Martin requirements that apply to the nature 

of the activities that will be performed.  At a minimum, the project-specific HASP will address the 

following (29 CFR Part 1910 citation in parentheses): 

 

• Health and safety personnel requirements and responsibilities [29 CFR Part 
1910.120(b)(4)(iv)] 

 
• Pertinent site information [29 CFR Part 1910.120(b)(4)(iv)] 
 
• Scope of work [29 CFR Part 1910.120(b)(4)(iv)] 
 
• A safety and health risk or hazard analysis for each planned site activity [29 CFR Part 

1910.120(b)(4)(iv)] 
 
• Training requirements [29 CFR Part 1910.120(e)] 
 
• Personal protective equipment (PPE) requirements for each planned site activity [29 CFR 

Part 1910.120(c)(5)] 
 
• Medical surveillance requirements [29 CFR Part 1910.120(h)(1)(i)] 
 
• Air monitoring and sampling requirements 
 
• Site control measures [29 CFR Part 1910.120(d)] 
 
• Decontamination procedures [29 CFR Part 1910.120(k)(1)] 
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• An Emergency Response Plan [29 CFR Part 1910.120(l)(1)] 
 
• Confined-space entry procedures (29 CFR Part 1910.146) 
 
• Spill containment [29 CFR Part 1910.120(j)(1)(viii)] 
 
• Recordkeeping [29 CFR Part 1910.120(f)(8)] 

 

The HASP will present information to adequately address appropriate hazard recognition and 

evaluation and control for the potential hazards that may be anticipated for the specific planned 

activities. 

 

The project-specific HASP is recognized as a dynamic document that is subject to review and 

possible revision, as appropriate.  Potential factors that could warrant the revision of a HASP 

include a change in the scope of work or as a result of evaluating data collected throughout 

implementation of the response action. 

 

Implementation of the appropriate portions of the project-specific HASP will be accomplished by 

the Site Safety Officer (SSO) (with assistance from project management, as appropriate) assigned 

to the response action.  The SSO will be on site during all intrusive activities.  Specific health and 

safety program implementation elements are summarized below. 

 

11.5.1 Training and Medical Surveillance 
 

All personnel who participate in on-site work where there is a potential for exposure to hazardous 

waste-related safety or health hazards will be current participants in health and safety training and 

medical surveillance programs.  These programs are in accordance with regulatory requirements.  

In general, the employee training and medical requirements specified in the OSHA hazardous 

waste regulations are regarded as minimum requirements. 

 

At a minimum, employees who will or may participate in any on-site activities that may involve 

potential exposures to hazardous waste-related safety or health hazards will first have to satisfy the 

following health and safety training requirements: 
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• 40-Hour introductory hazardous waste general worker training [29 CFR Part 
1910.120(e)(3)(i)]. 

 
• On their first assignment, an additional 24 hours of activity under the direction of a trained, 

experienced supervisor [29 CFR Part 1910.120(e)(3)(i)]. 
 
• Individuals who will be in a supervisory position must also complete an additional 8 hours 

of management/supervisory health and safety training [29 CFR Part 1910.120(e)(4)]. 
 
• 8 Hours of annual health and safety refresher training for all general workers and 

supervisors [29 CFR Part 1910.120(e)(8)]. 
 
• Project-specific training prior to the onset of any on-site intrusive activities. 

 

Additional health and safety training requirements may also be specified in the project-specific 

HASP depending on the nature of the planned activities (e.g., confined space entry training, fall 

protection training, excavation safety training, etc.). 

 

11.5.2 On-Site Health and Safety Functions 
 

The SSO will be responsible for ensuring that all health and safety requirements specified in the 

HASP are adequately performed and documented.  This commonly includes activities such as the 

following: 

 
• Conducting and documenting on-site health and safety training. 
 
• Implementing a project-specific hazard communication program (e.g., chemical inventory, 

MSDSs, chemical container labeling, etc.). 
 
• Implementing other project-specific health and safety programs that may be relevant based 

on the response action scope of work and the nature of planned activities (e.g., hearing 
conservation program, confined space entry program, respiratory protection program, etc.). 

 
• Performing and documenting equipment inspections for equipment that is intended to be 

used on site. 
 
• Calibration and use of air monitoring devices (e.g., organic vapor meters, particulate 

meters, etc.) and air sampling devices. 
 
• Ensuring that specified PPE is appropriately used. 
 
• Overseeing personnel and equipment decontamination activities. 
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• Coordinating with appropriate on- and off-site contacts and agencies and managing the 
emergency response plan, when/as appropriate. 

 
• Other duties as specified in the HASP. 
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APPENDIX A - SUMMARY OF DETECTED CONCENTRATIONS IN SOIL 



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 1 OF 9

SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

VANADIUM

ZINC
MISCELLANEOUS (mg/kg)
HEXAVALENT CHROMIUM
MISCELLANEOUS (S.U.)
PH
PESTICIDES/PCBs (ug/kg)
AROCLOR-1254

AROCLOR-1260
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS

GASOLINE RANGE ORGANICS

SB-22A-SS SB-23A-SS SB-24A-SS SB-25A-SS SB-30A-SS SB-31A-SS SB-55-SS SB-56-SS

04091701-24 04091701-18 04091701-19 04091701-23 04091701-15 04091701-10 04091701-16 04091701-11
9/15/2004 9/15/2004 9/15/2004 9/15/2004 9/15/2004 9/13/2004 9/15/2004 9/13/2004
SB-22A SB-23A SB-24A SB-25A SB-30A SB-31A SB-55 SB-56

--  --  --  --  --  --  --  --  

1.3 2.2 3.4 0.6 2.3 L 1.8 L 1.5 L 2.9 L

NA NA NA NA NA NA NA NA

--  --  --  5 --  --  --  --  

--  --  --  --  --  --  --  --  

8.1 13 18 18 8.7 L 7.9 L 13 L 14 L

NA NA NA NA NA NA NA NA

4.9 K 5.3 36 15 4.4 K 7.4 74 11

--  5.4 67 5.9 4.5 J 2.8 J 420 J 6.3 J

--  --  1.4 --  --  --  --  --  

NA NA NA NA NA NA NA NA

4.6 K 7.1 14 27 4.5 K 3.6 K 13 5.1 K

--  --  --  --  --  --  --  --  

--  3.4 --  --  --  --  --  --  

NA NA NA NA NA NA NA NA

--  --  120 48 K --  --  58 J --  

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  13000 --  

--  --  --  1200 --  --  --  --  



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 2 OF 9

SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BENZOIC ACID

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
2-BUTANONE

ACETONE

CARBON DISULFIDE

METHYLENE CHLORIDE

TOLUENE

SB-22A-SS SB-23A-SS SB-24A-SS SB-25A-SS SB-30A-SS SB-31A-SS SB-55-SS SB-56-SS

04091701-24 04091701-18 04091701-19 04091701-23 04091701-15 04091701-10 04091701-16 04091701-11
9/15/2004 9/15/2004 9/15/2004 9/15/2004 9/15/2004 9/13/2004 9/15/2004 9/13/2004
SB-22A SB-23A SB-24A SB-25A SB-30A SB-31A SB-55 SB-56

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  --  74 J --  44 J --  110 J --  

--  --  63 J --  --  --  99 J --  

--  --  66 J --  --  --  94 J --  

--  --  --  --  --  --  70 J --  

--  --  57 J --  37 J --  110 J --  

NA NA NA NA NA NA NA NA

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  --  77 J --  55 J --  130 J --  

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  60 J --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

57 J --  170 J --  84 J --  270 J --  

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

44 J --  92 J --  74 J --  160 J --  

--  420 --  --  --  --  --  --  

--  --  110 J --  110 J 37 J 160 J --  

--  --  --  --  --  --  --  --  

89 J --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

11 B --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 3 OF 9

SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

VANADIUM

ZINC
MISCELLANEOUS (mg/kg)
HEXAVALENT CHROMIUM
MISCELLANEOUS (S.U.)
PH
PESTICIDES/PCBs (ug/kg)
AROCLOR-1254

AROCLOR-1260
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS

GASOLINE RANGE ORGANICS

SB-57-SS SB-58-SS SB-93-SS SB-94-SS SB-95-SS SB-96-SS SB-236-SS SB-237-SS

04091701-06 04091701-01 04092018-12 04092018-08 04092018-01 04092018-04 9612617009 9612621002
9/13/2004 9/13/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 5/9/2005 5/9/2005

SB-57 SB-58 SB-93 SB-94 SB-95 SB-96 SB-236 SB-237

--  --  --  --  --  --  0.5 L 0.4 L

2.2 L 1.5 L 1.8 L 2.1 L 2 L 2 L 3 3 B

NA NA NA NA NA NA 36 42

--  --  --  --  --  --  1.4 1.6

--  --  3.5 L 4.5 L --  --  0.3 0.4

11 L 24 L 110 25 14 9.3 K 17.7 19.8

NA NA NA NA NA NA 6.8 5.6

7.5 9.4 21 L 21 L 34 L 5.1 L 14 12

8.6 J 41 J 73 L 65 L 100 L 3.2 L 11 8 B

--  --  0.68 0.97 0.15 --  0.29 L 0.06

NA NA NA NA NA NA 0.4 B 0.6 B

7.4 8.4 11 11 8.1 5.4 K 12 12

--  --  --  --  --  --  2 2

--  --  --  --  --  --  --  --  

NA NA NA NA NA NA 29.9 31

--  43 J 100 K 92 K 81 K --  35 28

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA 8.1 NA

--  --  --  --  --  --  NA NA

--  --  800 1400 --  --  NA NA

--  100000 L 150000 67000 --  --  NA NA

--  --  --  --  --  --  NA NA



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 4 OF 9

SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BENZOIC ACID

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
2-BUTANONE

ACETONE

CARBON DISULFIDE

METHYLENE CHLORIDE

TOLUENE

SB-57-SS SB-58-SS SB-93-SS SB-94-SS SB-95-SS SB-96-SS SB-236-SS SB-237-SS

04091701-06 04091701-01 04092018-12 04092018-08 04092018-01 04092018-04 9612617009 9612621002
9/13/2004 9/13/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 5/9/2005 5/9/2005

SB-57 SB-58 SB-93 SB-94 SB-95 SB-96 SB-236 SB-237

--  --  --  --  160 J --  NA NA

--  --  --  --  --  --  NA NA

--  --  --  --  380 J --  NA NA

--  --  1800 J 880 J 1600 --  NA NA

--  --  1500 J 850 J 1600 --  NA NA

--  --  1600 J 890 J 1800 --  NA NA

--  --  1000 J --  1000 J --  NA NA

--  --  1500 J 1000 J 1600 --  NA NA

NA NA NA NA NA NA NA NA

--  --  --  --  --  --  NA NA

--  --  --  --  --  --  NA NA

--  --  --  --  190 J --  NA NA

60 J --  2300 J 1100 J 1700 --  NA NA

--  --  --  --  75 J --  NA NA

--  --  --  --  54 J --  NA NA

--  2000 J --  --  --  --  NA NA

--  --  --  --  --  --  NA NA

--  --  --  --  53 J --  NA NA

98 J 630 J 3400 J 2000 J 3300 --  NA NA

--  --  --  --  130 J --  NA NA

--  --  820 J 360 J 990 --  NA NA

--  --  --  --  --  --  NA NA

54 J --  1600 J 1100 J 1600 --  NA NA

--  --  --  --  --  --  NA NA

94 J 540 J 4000 J 1400 J 2500 --  NA NA

--  --  --  --  --  --  NA NA

--  --  --  --  --  --  NA NA

--  --  --  --  --  --  NA NA

--  --  --  --  --  8 J NA NA

--  --  --  --  --  --  NA NA



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 5 OF 9

SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

VANADIUM

ZINC
MISCELLANEOUS (mg/kg)
HEXAVALENT CHROMIUM
MISCELLANEOUS (S.U.)
PH
PESTICIDES/PCBs (ug/kg)
AROCLOR-1254

AROCLOR-1260
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS

GASOLINE RANGE ORGANICS

SB-238-SS SB-250-SS SB-251-SS SB-252-SS SB-253-SS SB-265-SS SB-266-SS SB-267-SS

9613107007 9612617001 9612617003 9612617005 9612617007 9612625001 9612625003 9612625005
5/17/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005
SB-238 SB-250 SB-251 SB-252 SB-253 SB-265 SB-266 SB-267

1 L 0.8 L 1 L 0.7 L 1 L 0.5 1 1

3 1 B 3 B 2 B 3 B 5 3 B 3 B

86 37 40 31 49 29 44 79

1.3 0.7 0.7 0.6 0.6 1.3 0.8 0.8

2 0.2 B 0.2 B 0.1 B 0.4 0.8 1.8 0.7

36.4 11.8 15.8 11.8 14.4 55.8 31.3 16.4

6.4 5.8 5.9 3.6 4.9 8.9 8.5 6

23 6 6 4 9 17 16 16

148 17 7 B 10 31 20 43 91

0.24 0.04 0.02 0.04 0.07 0.09 0.51 0.07

1 B 0.5 B --  --  --  2 B 0.6 B --  

21 8 9 B 6 B 8 B 20 14 9

--  2 --  --  --  --  3 3

--  0.05 B --  --  0.2 B 1.1 1.1 0.06 B

49 20.5 24.8 20.3 29.5 46.2 33.4 21.6

167 32 29 25 39 50 85 287

0.49 NA NA NA NA 3.6 2 NA

NA NA NA NA NA 8.3 NA NA

--  NA NA NA NA --  --  96

154 NA NA NA NA 119 756 73 J

271000 NA NA NA NA NA NA NA

--  NA NA NA NA NA NA NA



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 6 OF 9

SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BENZOIC ACID

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
2-BUTANONE

ACETONE

CARBON DISULFIDE

METHYLENE CHLORIDE

TOLUENE

SB-238-SS SB-250-SS SB-251-SS SB-252-SS SB-253-SS SB-265-SS SB-266-SS SB-267-SS

9613107007 9612617001 9612617003 9612617005 9612617007 9612625001 9612625003 9612625005
5/17/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005
SB-238 SB-250 SB-251 SB-252 SB-253 SB-265 SB-266 SB-267

--  NA NA NA NA 174 98 --  

--  NA NA NA NA 135 44 J --  

54 J NA NA NA NA 870 291 41 J

241 J NA NA NA NA 1980 947 209

245 J NA NA NA NA 1800 977 212

254 J NA NA NA NA 2300 1090 229

344 J NA NA NA NA 450 J 253 J 113 J

225 J NA NA NA NA 1910 1100 241

--  NA NA NA NA 152 J 157 J 925

--  NA NA NA NA 40 J --  --  

--  NA NA NA NA 25 J --  --  

40 J NA NA NA NA 242 158 J --  

287 J NA NA NA NA 2090 1030 229

100 J NA NA NA NA 232 117 41 J

--  NA NA NA NA 86 J 43 J --  

--  NA NA NA NA --  --  --  

--  NA NA NA NA 37 J 38 J --  

--  NA NA NA NA --  --  --  

546 NA NA NA NA 4020 1940 395

--  NA NA NA NA 213 94 --  

274 J NA NA NA NA 635 340 138 J

--  NA NA NA NA 36 J --  --  

249 NA NA NA NA 2740 1090 163

--  NA NA NA NA --  --  --  

685 J NA NA NA NA 2570 1380 286

3.14 J NA NA NA NA NA NA NA

31 J NA NA NA NA NA NA NA

7.1 NA NA NA NA NA NA NA

--  NA NA NA NA NA NA NA

1.2 J NA NA NA NA NA NA NA



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CHROMIUM

COBALT

COPPER

LEAD

MERCURY

MOLYBDENUM

NICKEL

SELENIUM

SILVER

VANADIUM

ZINC
MISCELLANEOUS (mg/kg)
HEXAVALENT CHROMIUM
MISCELLANEOUS (S.U.)
PH
PESTICIDES/PCBs (ug/kg)
AROCLOR-1254

AROCLOR-1260
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS

GASOLINE RANGE ORGANICS

SB-268-SS SB-269-SS SB-270-SS

9612621005 9612621007 9612621009
5/9/2005 5/9/2005 5/9/2005
SB-268 SB-269 SB-270

2 L 1 L 1 L

5 6 3 B

207 103 64

1.4 1.7 1.1

3 0.7 0.3 B

31.8 26.1 15.3

11.7 6.6 5.4

50 15 12

447 56 64

0.49 0.18 0.11

1 B 1 B 0.6 B

14 13 8 B

--  3 --  

0.3 B --  --  

35.8 42.8 26.2

289 74 51

3.6 0.51 0.64

NA NA NA

--  --  --  

63 95 29 J

NA NA NA

NA NA NA



TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
ACENAPHTHENE

ACENAPHTHYLENE

ANTHRACENE

BENZO(A)ANTHRACENE

BENZO(A)PYRENE

BENZO(B)FLUORANTHENE

BENZO(G,H,I)PERYLENE

BENZO(K)FLUORANTHENE

BENZOIC ACID

BIS(2-ETHYLHEXYL)PHTHALATE

BUTYL BENZYL PHTHALATE

CARBAZOLE

CHRYSENE

DIBENZO(A,H)ANTHRACENE

DIBENZOFURAN

DIMETHYL PHTHALATE

DI-N-BUTYL PHTHALATE

DI-N-OCTYL PHTHALATE

FLUORANTHENE

FLUORENE

INDENO(1,2,3-CD)PYRENE

NAPHTHALENE

PHENANTHRENE

PHENOL

PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
2-BUTANONE

ACETONE

CARBON DISULFIDE

METHYLENE CHLORIDE

TOLUENE

SB-268-SS SB-269-SS SB-270-SS

9612621005 9612621007 9612621009
5/9/2005 5/9/2005 5/9/2005
SB-268 SB-269 SB-270

3620 79 J --  

--  --  --  

9420 256 J 66 J

28700 1260 J 239

25600 1310 J 258

26700 1520 J 250

13200 J 662 J 175 J

23000 1360 J 244

--  --  189 J

--  --  --  

--  --  --  

4640 123 J 32 J

28400 1250 J 269

5250 206 J 46 J

1650 J 27 J --  

--  --  --  

--  --  --  

--  --  --  

63200 2720 J 600

3580 68 J --  

14500 745 J 135 J

--  --  --  

36100 987 J 265

--  --  --  

45200 1740 J 371

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA



1   Highlighted values indicate positive detection in exceedance of cleanup goals.

μg/kg  -  Micrograms per kilogram.
MDE  -  Maryland Department of the Environment.
mg/kg  -  Milligrams per kilogram.
NA  -  Not applicable.
NC  -  No criterion.
SB  -  Soil boring.
S.U.  -  Standard Units.
--  -  Not detected.

B  -  Analyte was detected but is considered to be a laboratory contaminant.
J  -  Positive value is considered estimated as a result of technical noncompliance.
K  -  Positive value is considered biased high as a result of techical noncompliance.
L  -  Positive value is considered biased low as a result of technical noncompliance.

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 9 OF 9

TABLE AF-1

SUMMARY OF DETECTED CONCENTRATIONS IN SURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 1 OF 27

Proposed Removal Depth
SAMPLE ID: SB-22-05 SB-22-10 SB-23-05 SB-23-10 SB-24-05 SB-24-10 SB-25-05 SB-25-10

LABORATORY ID: 03111913-06 03111913-07 03111913-18 03111913-19 03111913-10 03111913-11 03111913-14 03111913-15
SAMPLE DATE: 11/17/2003 11/17/2003 11/18/2003 11/18/2003 11/17/2003 11/17/2003 11/17/2003 11/17/2003

LOCATION: SB-22 SB-22 SB-23 SB-23 SB-24 SB-24 SB-25 SB-25
INORGANICS (mg/kg)
ANTIMONY --  --  --  --  --  --  --  --  
ARSENIC 2.9 L 2.7 L 1.5 L 1 L 3.5 L 2.3 L 0.92 L 1.7 L
BARIUM NA NA NA NA NA NA NA NA
BERYLLIUM --  --  --  --  --  --  --  4.6
CADMIUM --  --  --  --  --  --  --  --  
CHROMIUM 13 L 16 L 5.3 L --  13 L 12 L 11 L 16 L
COBALT NA NA NA NA NA NA NA NA
COPPER 10 13 --  --  28 7.8 8 19
LEAD 10 L 6 L --  --  46 L 12 L 6.6 L 14 L
MERCURY --  --  --  --  0.94 0.17 --  --  
MOLYBDENUM NA NA NA NA NA NA NA NA
NICKEL 8.9 L 14 L 3.6 L --  12 L 6.7 L 24 L 46 L
SELENIUM --  --  --  --  --  --  --  --  
SILVER --  --  --  --  --  --  --  --  
THALLIUM --  --  --  --  --  --  --  --  
VANADIUM NA NA NA NA NA NA NA NA
ZINC --  --  --  --  100 J --  --  110 J
MISCELLANEOUS (%)
PERCENT SOLIDS 70 85 84 86 80 84 85 84
TOTAL SOLIDS NA NA NA NA NA NA NA NA
MISCELLANEOUS (S.U.)
PH NA NA NA NA NA NA NA NA
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS --  --  --  --  --  --  --  --  
GASOLINE RANGE ORGANICS --  --  --  --  --  --  --  --  
TPH (C09-C36) NA NA NA NA NA NA NA NA
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE NA NA NA NA NA NA NA NA
2,4-DIMETHYLPHENOL --  --  --  --  --  --  --  --  
2-METHYLNAPHTHALENE --  --  --  --  --  --  --  --  
ACENAPHTHENE --  --  --  --  --  --  --  --  
ACENAPHTHYLENE --  --  --  --  --  --  --  --  
ANTHRACENE --  --  --  --  --  --  --  --  
BENZO(A)ANTHRACENE --  --  --  --  --  --  --  --  



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 2 OF 27

SAMPLE ID: SB-22-05 SB-22-10 SB-23-05 SB-23-10 SB-24-05 SB-24-10 SB-25-05 SB-25-10
LABORATORY ID: 03111913-06 03111913-07 03111913-18 03111913-19 03111913-10 03111913-11 03111913-14 03111913-15

SAMPLE DATE: 11/17/2003 11/17/2003 11/18/2003 11/18/2003 11/17/2003 11/17/2003 11/17/2003 11/17/2003
LOCATION: SB-22 SB-22 SB-23 SB-23 SB-24 SB-24 SB-25 SB-25

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE --  --  --  --  --  --  --  --  
BENZO(B)FLUORANTHENE --  --  --  --  --  --  --  --  
BENZO(G,H,I)PERYLENE --  --  --  --  --  --  --  --  
BENZO(K)FLUORANTHENE --  --  --  --  --  --  --  --  
BENZOIC ACID NA NA NA NA NA NA NA NA
BENZYL ALCOHOL NA NA NA NA NA NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE --  --  --  --  --  --  --  --  
CARBAZOLE --  --  --  --  --  --  --  --  
CHRYSENE --  --  --  --  --  --  --  --  
DIBENZO(A,H)ANTHRACENE --  --  --  --  --  --  --  --  
DIBENZOFURAN --  --  --  --  --  --  --  --  
DIMETHYL PHTHALATE --  --  --  --  --  --  --  --  
DI-N-BUTYL PHTHALATE --  --  --  --  --  --  --  --  
FLUORANTHENE --  --  --  --  --  --  --  --  
FLUORENE --  --  --  --  --  --  --  --  
INDENO(1,2,3-CD)PYRENE --  --  --  --  --  --  --  --  
NAPHTHALENE --  --  --  --  --  --  --  --  
N-NITROSODIPHENYLAMINE --  --  --  --  --  --  --  --  
PHENANTHRENE --  --  --  --  --  --  --  --  
PHENOL --  --  --  --  --  --  --  --  
PYRENE --  --  --  --  --  --  --  --  
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE --  --  --  --  --  --  --  --  
1,3,5-TRIMETHYLBENZENE --  --  --  --  --  --  --  --  
2-BUTANONE --  --  --  --  --  --  --  --  
4-ISOPROPYLTOLUENE --  --  --  --  --  --  --  --  
ACETONE 40 J 11 J 16 J 9 J 28 J 27 J --  --  
CARBON DISULFIDE --  --  --  --  --  --  --  --  
ETHYLBENZENE --  --  --  --  --  --  --  --  
ISOPROPYLBENZENE --  --  --  --  --  --  --  --  
M+P-XYLENES --  --  --  --  --  --  --  --  
METHYLENE CHLORIDE --  5 J 6 J 5 J --  --  5 J 6 J
NAPHTHALENE --  --  --  --  --  --  --  --  
N-BUTYLBENZENE --  --  --  --  --  --  --  --  



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 3 OF 27

SAMPLE ID: SB-22-05 SB-22-10 SB-23-05 SB-23-10 SB-24-05 SB-24-10 SB-25-05 SB-25-10
LABORATORY ID: 03111913-06 03111913-07 03111913-18 03111913-19 03111913-10 03111913-11 03111913-14 03111913-15

SAMPLE DATE: 11/17/2003 11/17/2003 11/18/2003 11/18/2003 11/17/2003 11/17/2003 11/17/2003 11/17/2003
LOCATION: SB-22 SB-22 SB-23 SB-23 SB-24 SB-24 SB-25 SB-25

VOCs (ug/kg) (Continued)
O-XYLENE --  --  --  --  --  --  --  --  
TOLUENE --  --  --  --  --  --  --  --  
TOTAL XYLENES NA NA NA NA NA NA NA NA
TRICHLOROFLUOROMETHANE --  --  --  --  --  --  --  --  



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 4 OF 27

Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

SB-26-10 SB-27-10 SB-28-10 SB-29-10 SB-30-05 SB-31-05 SB-50-05 SB-50-10
03111913-03 03111913-01 03111913-02 03111913-05 03111913-22 03111913-25 04091701-21 04091701-22
11/17/2003 11/17/2003 11/17/2003 11/17/2003 11/18/2003 11/18/2003 9/15/2004 9/15/2004

SB-26 SB-27 SB-28 SB-29 SB-30 SB-31 SB-50 SB-50

NA NA NA NA --  --  --  --  
NA NA NA NA 0.99 L --  0.96 1.2
NA NA NA NA NA NA NA NA
NA NA NA NA 3.2 4.9 --  --  
NA NA NA NA --  --  --  --  
NA NA NA NA 19 L 27 L 13 5.8
NA NA NA NA NA NA NA NA
NA NA NA NA 21 22 8.7 10
NA NA NA NA 7.4 L 24 L 6.7 4.8
NA NA NA NA --  --  --  --  
NA NA NA NA NA NA NA NA
NA NA NA NA 33 L 46 L 18 28
NA NA NA NA 4.4 L 11 L --  --  
NA NA NA NA --  --  --  --  
NA NA NA NA --  --  --  --  
NA NA NA NA NA NA NA NA
NA NA NA NA --  130 J 43 K 140

77 75 77 76 87 84 NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA --  --  NA NA
--  --  --  --  --  --  NA NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-26-10 SB-27-10 SB-28-10 SB-29-10 SB-30-05 SB-31-05 SB-50-05 SB-50-10
03111913-03 03111913-01 03111913-02 03111913-05 03111913-22 03111913-25 04091701-21 04091701-22
11/17/2003 11/17/2003 11/17/2003 11/17/2003 11/18/2003 11/18/2003 9/15/2004 9/15/2004

SB-26 SB-27 SB-28 SB-29 SB-30 SB-31 SB-50 SB-50

NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA
NA NA NA NA --  --  NA NA

--  --  --  --  --  --  NA NA
--  --  --  --  --  --  NA NA

6 J --  --  9 J --  --  NA NA
--  --  --  --  --  --  NA NA

48 J 29 J 14 J 45 J --  --  NA NA
--  --  --  --  --  --  NA NA
--  --  --  --  --  --  NA NA
--  --  --  --  --  --  NA NA
--  --  --  --  --  --  NA NA
--  7 J 6 J --  6 J 5 J NA NA
--  --  --  --  --  --  NA NA
--  --  --  --  --  --  NA NA



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-26-10 SB-27-10 SB-28-10 SB-29-10 SB-30-05 SB-31-05 SB-50-05 SB-50-10
03111913-03 03111913-01 03111913-02 03111913-05 03111913-22 03111913-25 04091701-21 04091701-22
11/17/2003 11/17/2003 11/17/2003 11/17/2003 11/18/2003 11/18/2003 9/15/2004 9/15/2004

SB-26 SB-27 SB-28 SB-29 SB-30 SB-31 SB-50 SB-50

--  --  --  --  --  --  NA NA
--  --  --  --  --  --  NA NA

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  NA NA



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

SB-55-05 SB-55-10 SB-56-05 SB-56-10 SB-56-15 SB-57-05 SB-57-10 SB-57-15
04091701-25 04091701-17 04091701-12 04091701-13 04091701-14 04091701-07 04091701-08 04091701-09

9/15/2004 9/15/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004
SB-55 SB-55 SB-56 SB-56 SB-56 SB-57 SB-57 SB-57

--  --  --  --  --  --  --  --  
1.9 0.58 L --  --  --  0.65 L 1.8 L 0.66 L

NA NA NA NA NA NA NA NA
6.2 --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  
15 8.4 L 15 L 10 L 9.5 L 8.6 L 9.5 L 5.7 L

NA NA NA NA NA NA NA NA
56 12 10 4.7 K 3.9 K 16 6.4 --  
8.4 5.2 J 3.2 J --  --  3.2 J 3.7 J --  

--  --  --  --  --  --  --  --  
NA NA NA NA NA NA NA NA

150 11 11 5.3 K 6 --  3.8 K --  
2.8 --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

NA NA NA NA NA NA NA NA
270 62 J --  --  --  --  --  --  

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  220 J --  --  --  --  --  --  



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-55-05 SB-55-10 SB-56-05 SB-56-10 SB-56-15 SB-57-05 SB-57-10 SB-57-15
04091701-25 04091701-17 04091701-12 04091701-13 04091701-14 04091701-07 04091701-08 04091701-09

9/15/2004 9/15/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004
SB-55 SB-55 SB-56 SB-56 SB-56 SB-57 SB-57 SB-57

--  200 J --  --  --  --  --  --  
--  190 J --  --  --  --  --  --  
--  140 J --  --  --  --  --  --  
--  160 J --  --  --  --  --  --  

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  250 J --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  310 J --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  490 --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  110 J --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  190 J --  --  --  --  --  --  

480 --  910 730 770 --  670 550
--  370 J --  --  --  --  --  --  

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

7 B --  --  --  --  --  --  7 B
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
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PAGE 9 OF 27

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-55-05 SB-55-10 SB-56-05 SB-56-10 SB-56-15 SB-57-05 SB-57-10 SB-57-15
04091701-25 04091701-17 04091701-12 04091701-13 04091701-14 04091701-07 04091701-08 04091701-09

9/15/2004 9/15/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/13/2004
SB-55 SB-55 SB-56 SB-56 SB-56 SB-57 SB-57 SB-57

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  --  
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Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

5
SB-58-05 SB-58-10 SB-58-15 SB-58-20 SB-93-05 SB-93-10 SB-93-15 SB-94-05

04091701-02 04091701-03 04091701-04 04091701-05 04092018-13 04092018-14 04092018-15 04092018-09
9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004

SB-58 SB-58 SB-58 SB-58 SB-93 SB-93 SB-93 SB-94

--  --  --  --  --  --  --  --  
2.3 L 4.1 L 5.3 L 2.5 L --  --  --  --  

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  3.2 L
--  --  --  --  --  --  --  --  

19 L 15 L 26 L 3.8 L 20 9.9 K 18 14
NA NA NA NA NA NA NA NA

13 21 22 4.8 K 13 L 10 L 12 L 21 L
9.3 J 7.9 J 20 J --  8.7 L 2.9 L 4 L 6.7 L

--  --  --  --  --  --  --  --  
NA NA NA NA NA NA NA NA

8.6 18 18 23 17 4 K 18 12
--  --  --  --  4.3 L --  --  4.2 L
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

NA NA NA NA NA NA NA NA
68 J 41 J 49 J --  --  --  --  --  

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA

--  --  --  --  --  --  --  17000
--  --  --  --  --  --  --  --  

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  110 J
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  270 J

99 J --  --  --  --  --  --  620
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-58-05 SB-58-10 SB-58-15 SB-58-20 SB-93-05 SB-93-10 SB-93-15 SB-94-05
04091701-02 04091701-03 04091701-04 04091701-05 04092018-13 04092018-14 04092018-15 04092018-09

9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004
SB-58 SB-58 SB-58 SB-58 SB-93 SB-93 SB-93 SB-94

83 J --  --  --  --  --  --  490
66 J --  --  --  --  --  --  630

--  --  --  --  --  --  --  280 J
86 J --  --  --  --  --  --  450

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  200 J

100 J --  --  --  --  --  --  660
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  73 J

62 J --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

150 J --  --  --  --  --  --  1500
--  --  --  --  --  --  --  110 J
--  --  --  --  --  --  --  270 J
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

80 J --  --  --  --  --  --  1200
--  690 --  590 --  --  --  --  

140 J --  --  --  --  --  --  1100

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  8 J --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-58-05 SB-58-10 SB-58-15 SB-58-20 SB-93-05 SB-93-10 SB-93-15 SB-94-05
04091701-02 04091701-03 04091701-04 04091701-05 04092018-13 04092018-14 04092018-15 04092018-09

9/13/2004 9/13/2004 9/13/2004 9/13/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004
SB-58 SB-58 SB-58 SB-58 SB-93 SB-93 SB-93 SB-94

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  --  
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Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

10
SB-94-10 SB-94-15 SB-95-05 SB-95-10 SB-96-05 SB-96-10 SB-96-15 SB-236-01

04092018-10 04092018-11 04092018-02 04092018-03 04092018-05 04092018-06 04092018-07 9612621001
9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 5/9/2005

SB-94 SB-94 SB-95 SB-95 SB-96 SB-96 SB-96 SB-236

--  --  --  --  --  --  --  2 L
--  --  --  --  --  --  --  4

NA NA NA NA NA NA NA 83
--  --  5.2 L --  --  4.1 L --  0.7
--  --  --  --  --  --  --  0.4

20 27 19 9.6 K --  17 --  19.8
NA NA NA NA NA NA NA 5.8

11 L 7.4 L 24 L 5.5 L 4.3 L 13 L 3.3 L 22
17 L 3.3 L 5.2 L 3.2 L --  4.3 L --  51

--  --  --  --  --  --  --  0.92 L
NA NA NA NA NA NA NA 0.6 B

21 20 21 8.4 --  22 --  12
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  0.9
--  --  --  --  --  --  --  --  

NA NA NA NA NA NA NA 31
33 K --  --  --  --  --  --  82

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA 8.2

--  --  --  --  --  12000 --  NA
--  --  --  --  --  --  --  NA

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA

190 J --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA

430 --  --  --  --  --  --  NA
1200 --  --  --  --  --  --  NA
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-94-10 SB-94-15 SB-95-05 SB-95-10 SB-96-05 SB-96-10 SB-96-15 SB-236-01
04092018-10 04092018-11 04092018-02 04092018-03 04092018-05 04092018-06 04092018-07 9612621001

9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 5/9/2005
SB-94 SB-94 SB-95 SB-95 SB-96 SB-96 SB-96 SB-236

950 --  --  --  --  --  --  NA
1000 --  --  --  --  --  --  NA
600 J --  --  --  --  --  --  NA
940 --  --  --  --  --  --  NA

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  NA

380 J --  --  --  --  --  --  NA
1200 --  --  --  --  --  --  NA

--  --  --  --  --  --  --  NA
130 J --  --  --  --  --  --  NA

--  --  --  77 J --  --  --  NA
--  --  --  --  --  --  --  NA

2700 --  --  --  --  --  --  NA
200 J --  --  --  --  --  --  NA
590 --  --  --  --  --  --  NA
58 J --  --  --  --  --  --  NA

--  --  --  --  --  --  --  NA
2200 --  --  --  --  --  --  NA

--  --  140 J --  --  --  --  NA
1900 --  --  --  --  --  --  NA

--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-94-10 SB-94-15 SB-95-05 SB-95-10 SB-96-05 SB-96-10 SB-96-15 SB-236-01
04092018-10 04092018-11 04092018-02 04092018-03 04092018-05 04092018-06 04092018-07 9612621001

9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 9/16/2004 5/9/2005
SB-94 SB-94 SB-95 SB-95 SB-96 SB-96 SB-96 SB-236

--  --  --  --  --  --  --  NA
--  --  --  --  --  --  --  NA

NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  NA
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Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

5
SB-236-05 SB-237-01 SB-237-05 SB-238-01 SB-238-05 SB-250-02 SB-251-02 SB-252-02

9612617010 9612621003 9612621004 9613107008 9613107009 9612617002 9612617004 9612617006
5/9/2005 5/9/2005 5/9/2005 5/17/2005 5/17/2005 5/9/2005 5/9/2005 5/9/2005
SB-236 SB-237 SB-237 SB-238 SB-238 SB-250 SB-251 SB-252

2 L 4 L --  --  0.3 L 0.6 L 0.9 L 0.8 L
7 5 2 B 3 3 3 B 5 4

103 68 35 41 24 30 40 27
0.6 0.6 3.2 1.8 2 1 1 0.5
0.5 0.3 0.3 0.6 0.5 0.2 B 0.1 B 0.2 B

20.6 185 24.6 27.4 23.9 15.5 20.8 15.6
6.2 5.1 8 8.4 14.8 2.8 7.1 3.5
38 33 11 16 14 10 10 7
81 63 11 30 14 5 B 7 B 6 B

0.97 L 0.35 0.01 0.08 0.07 0.03 0.01 0.04
0.6 B 63 --  0.8 B 0.7 B 0.6 B 0.5 B 0.7 B
17 18 23 22 27 6 B 9 6 B
3 4 --  --  --  --  3 --  

2.3 1.4 --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

26.9 41.9 35.1 35.9 34.1 27.2 35.6 27.9
131 99 41 54 57 25 34 24

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

7.7 NA NA NA NA NA NA NA

NA NA NA 55700 881000 NA NA NA
NA NA NA NA 21200 NA NA NA
NA NA NA NA NA NA NA NA

NA NA NA --  3420 NA NA NA
NA NA NA --  68 J NA NA NA
NA NA NA --  6900 NA NA NA
NA NA NA --  6960 NA NA NA
NA NA NA --  69 J NA NA NA
NA NA NA --  2510 NA NA NA
NA NA NA 75 J 2700 NA NA NA
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SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-236-05 SB-237-01 SB-237-05 SB-238-01 SB-238-05 SB-250-02 SB-251-02 SB-252-02
9612617010 9612621003 9612621004 9613107008 9613107009 9612617002 9612617004 9612617006

5/9/2005 5/9/2005 5/9/2005 5/17/2005 5/17/2005 5/9/2005 5/9/2005 5/9/2005
SB-236 SB-237 SB-237 SB-238 SB-238 SB-250 SB-251 SB-252

NA NA NA 74 J 1960 NA NA NA
NA NA NA 90 2080 NA NA NA
NA NA NA 75 J 1240 J NA NA NA
NA NA NA 87 2010 NA NA NA
NA NA NA --  --  NA NA NA
NA NA NA --  --  NA NA NA
NA NA NA --  --  NA NA NA
NA NA NA --  5690 NA NA NA
NA NA NA 92 1800 NA NA NA
NA NA NA --  392 J NA NA NA
NA NA NA --  3980 NA NA NA
NA NA NA --  --  NA NA NA
NA NA NA --  --  NA NA NA
NA NA NA 142 10000 NA NA NA
NA NA NA --  6330 NA NA NA
NA NA NA 67 J 1110 J NA NA NA
NA NA NA --  31000 NA NA NA
NA NA NA --  81 J NA NA NA
NA NA NA 58 J 18600 NA NA NA
NA NA NA --  --  NA NA NA
NA NA NA 120 7570 NA NA NA

NA NA NA --  658 NA NA NA
NA NA NA --  139 J NA NA NA
NA NA NA 2.87 J --  NA NA NA
NA NA NA --  165 J NA NA NA
NA NA NA 27.2 J --  NA NA NA
NA NA NA 0.72 J --  NA NA NA
NA NA NA --  394 NA NA NA
NA NA NA --  83.1 J NA NA NA
NA NA NA --  270 J NA NA NA
NA NA NA 3.3 J 147 J NA NA NA
NA NA NA --  159000 NA NA NA
NA NA NA --  125 J NA NA NA



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 18 OF 27

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-236-05 SB-237-01 SB-237-05 SB-238-01 SB-238-05 SB-250-02 SB-251-02 SB-252-02
9612617010 9612621003 9612621004 9613107008 9613107009 9612617002 9612617004 9612617006

5/9/2005 5/9/2005 5/9/2005 5/17/2005 5/17/2005 5/9/2005 5/9/2005 5/9/2005
SB-236 SB-237 SB-237 SB-238 SB-238 SB-250 SB-251 SB-252

NA NA NA --  186 J NA NA NA
NA NA NA 1.9 J --  NA NA NA
NA NA NA --  456 J NA NA NA
NA NA NA --  --  NA NA NA



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 19 OF 27

Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

2 2
SB-253-02 SB-265-02 SB-266-02 SB-267-02 SB-268-02 SB-269-02 SB-270-02 SB-295-0405

9612617008 9612625002 9612625004 9612625006 9612621006 9612621008 9612621010 WV5857-15
5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 11/1/2005
SB-253 SB-265 SB-266 SB-267 SB-268 SB-269 SB-270 SB-295

0.9 L NA NA NA NA NA NA --  
3 B NA NA NA NA NA NA 4.6

36 NA NA NA NA NA NA 22.8
0.7 NA NA NA NA NA NA 0.96

0.09 B NA NA NA NA NA NA --  
14 NA NA NA NA NA NA 25.1
4 NA NA NA NA NA NA 3.2 B
5 NA NA NA NA NA NA 14.6
5 B NA NA NA NA NA NA 8

0.03 NA NA NA NA NA NA 0.01
0.5 B NA NA NA NA NA NA 0.41 K

5 B NA NA NA NA NA NA 9.7
3 NA NA NA NA NA NA --  

0.2 B NA NA NA NA NA NA 0.72
--  NA NA NA NA NA NA --  

25.5 NA NA NA NA NA NA 40.4
20 NA NA NA NA NA NA 27.1

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA 81

NA 8.4 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA --  

NA --  --  --  36.5 J --  --  --  
NA --  --  --  --  --  --  --  
NA --  --  --  32 J --  --  --  
NA --  --  --  350 --  --  --  
NA --  --  --  49 J --  --  --  
NA 109 30 J --  1000 --  --  --  
NA 432 121 81 J 2980 --  73 J --  



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 20 OF 27

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-253-02 SB-265-02 SB-266-02 SB-267-02 SB-268-02 SB-269-02 SB-270-02 SB-295-0405
9612617008 9612625002 9612625004 9612625006 9612621006 9612621008 9612621010 WV5857-15

5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 11/1/2005
SB-253 SB-265 SB-266 SB-267 SB-268 SB-269 SB-270 SB-295

NA 401 116 80 J 3130 --  62 J --  
NA 374 129 83 4000 --  65 J --  
NA 260 J 85 J 59 J 650 J --  48 J --  
NA 405 111 90 2930 --  --  --  
NA --  --  333 J 180 J --  217 J --  
NA --  --  --  --  47.5 J --  --  
NA --  --  --  --  --  --  --  
NA 43 J --  --  448 --  --  --  
NA 461 135 82 J 2930 --  69 J --  
NA 86 --  --  307 --  --  --  
NA --  --  --  140 --  --  --  
NA --  --  --  --  --  --  --  
NA 32 J --  --  37 J --  --  --  
NA 802 245 173 8780 --  163 --  
NA 32 J --  --  331 --  --  --  
NA 295 92 J 62 J 948 --  51 J --  
NA --  --  --  57 J --  --  --  
NA --  --  --  --  --  --  --  
NA 417 127 47 J 3450 --  81 J --  
NA --  --  --  --  --  --  --  
NA 637 178 110 4530 28 J 113 --  

NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA 21 J
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA 11 B
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA --  
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SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
PAGE 21 OF 27

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-253-02 SB-265-02 SB-266-02 SB-267-02 SB-268-02 SB-269-02 SB-270-02 SB-295-0405
9612617008 9612625002 9612625004 9612625006 9612621006 9612621008 9612621010 WV5857-15

5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 5/9/2005 11/1/2005
SB-253 SB-265 SB-266 SB-267 SB-268 SB-269 SB-270 SB-295

NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA --  
NA NA NA NA NA NA NA 2 J



TABLE AF-2
 

SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

SB-295-0910 SB-296-0405 SB-296-0910 SB-297-0405 SB-297-0910 SB-298-0405 SB-298-0910 SB-299-0405
WV5857-16 WV5857-17 WV5857-18 WV5857-19 WV5857-20 WV5858-1 WV5858-2 WV5858-3
11/1/2005 10/28/2005 10/28/2005 10/28/2005 10/28/2005 11/1/2005 11/1/2005 11/1/2005
SB-295 SB-296 SB-296 SB-297 SB-297 SB-298 SB-298 SB-299

--  --  --  --  --  --  --  --  
2.9 K 5.7 2.4 K 3.3 3 K 3.5 2 K 1.3 K

15.1 14.5 13.7 16.3 22.3 17.7 19.6 12.5
3.2 3.6 3.6 3.1 3.7 4.3 3.8 1.8

--  --  --  --  --  --  --  --  
29 38.7 21.1 26.1 19.2 16.3 K 39.4 K 18.6 K
8.5 K 32.3 6 K 6 K 8.7 K 8 5.3 11

17.5 40.4 21.9 21.9 15.9 18 11.6 10.9
8.7 9.9 7.6 8.3 8.5 8.4 10.4 4

--  0.02 0.01 --  --  --  --  --  
0.44 K 0.55 K --  0.43 K 0.45 K 0.32 0.35 --  
24.3 31.4 21.3 24 25.4 23.3 17.8 13.7

--  --  --  --  --  --  --  --  
0.99 1.6 1.2 --  --  --  --  --  

--  --  --  --  1.3 B --  --  1.5 B
32.5 61.6 32.8 35.3 31.8 28.4 46.4 27.2
32.2 58 26.8 24.1 33.2 34.7 30.8 40.9

NA NA NA NA NA NA NA NA
84 80 84 88 84 84 83 86

NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
--  4900 J --  3500 J 3800 J 3600 B 2800 B 2900 B

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
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SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-295-0910 SB-296-0405 SB-296-0910 SB-297-0405 SB-297-0910 SB-298-0405 SB-298-0910 SB-299-0405
WV5857-16 WV5857-17 WV5857-18 WV5857-19 WV5857-20 WV5858-1 WV5858-2 WV5858-3
11/1/2005 10/28/2005 10/28/2005 10/28/2005 10/28/2005 11/1/2005 11/1/2005 11/1/2005
SB-295 SB-296 SB-296 SB-297 SB-297 SB-298 SB-298 SB-299

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  190 J --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  
NA NA NA NA NA NA NA NA
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

14 J 29 J 14 J 37 L 36 L 29 B 16 B --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  

8 B 8 B 6 B 7 B 8 B --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
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SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-295-0910 SB-296-0405 SB-296-0910 SB-297-0405 SB-297-0910 SB-298-0405 SB-298-0910 SB-299-0405
WV5857-16 WV5857-17 WV5857-18 WV5857-19 WV5857-20 WV5858-1 WV5858-2 WV5858-3
11/1/2005 10/28/2005 10/28/2005 10/28/2005 10/28/2005 11/1/2005 11/1/2005 11/1/2005
SB-295 SB-296 SB-296 SB-297 SB-297 SB-298 SB-298 SB-299

--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
--  --  --  --  --  --  --  --  
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SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL
BLOCK F, SOIL RESPONSE ACTION PLAN

LMC MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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Proposed Removal Depth
SAMPLE ID:

LABORATORY ID:
SAMPLE DATE:

LOCATION:
INORGANICS (mg/kg)
ANTIMONY
ARSENIC
BARIUM
BERYLLIUM
CADMIUM
CHROMIUM
COBALT
COPPER
LEAD
MERCURY
MOLYBDENUM
NICKEL
SELENIUM
SILVER
THALLIUM
VANADIUM
ZINC
MISCELLANEOUS (%)
PERCENT SOLIDS
TOTAL SOLIDS
MISCELLANEOUS (S.U.)
PH
PETROLEUM HYDROCARBONS (ug/kg)
DIESEL RANGE ORGANICS
GASOLINE RANGE ORGANICS
TPH (C09-C36)
SEMIVOLATILE ORGANIC COMPOUNDS (ug/kg)
1-METHYLNAPHTHALENE
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
ACENAPHTHENE
ACENAPHTHYLENE
ANTHRACENE
BENZO(A)ANTHRACENE

SB-299-0910
WV5858-4
11/1/2005
SB-299

--  
2.2 K

42.2
2.6

--  
16 K
9.3

11.2
11.2
0.01 B

--  
18.1

--  
--  

2 B
20.7
42.7

NA
85

NA

NA
NA

2900 B

--  
--  
--  
--  
--  
--  
--  
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BLOCK F, SOIL RESPONSE ACTION PLAN
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

SVOCs (ug/kg) (Continued)
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
BENZOIC ACID
BENZYL ALCOHOL
BIS(2-ETHYLHEXYL)PHTHALATE
CARBAZOLE
CHRYSENE
DIBENZO(A,H)ANTHRACENE
DIBENZOFURAN
DIMETHYL PHTHALATE
DI-N-BUTYL PHTHALATE
FLUORANTHENE
FLUORENE
INDENO(1,2,3-CD)PYRENE
NAPHTHALENE
N-NITROSODIPHENYLAMINE
PHENANTHRENE
PHENOL
PYRENE
VOLATILE ORGANIC COMPOUNDS (ug/kg)
1,2,4-TRIMETHYLBENZENE
1,3,5-TRIMETHYLBENZENE
2-BUTANONE
4-ISOPROPYLTOLUENE
ACETONE
CARBON DISULFIDE
ETHYLBENZENE
ISOPROPYLBENZENE
M+P-XYLENES
METHYLENE CHLORIDE
NAPHTHALENE
N-BUTYLBENZENE

SB-299-0910
WV5858-4
11/1/2005
SB-299

--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  
--  

--  
NA
--  
--  

16 B
--  
--  
--  
--  

7 B
--  
--  
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BLOCK F, SOIL RESPONSE ACTION PLAN
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

VOCs (ug/kg) (Continued)
O-XYLENE
TOLUENE
TOTAL XYLENES
TRICHLOROFLUOROMETHANE

SB-299-0910
WV5858-4
11/1/2005
SB-299

--  
--  
--  
--  

1   Highlighted values indicate positive detection in exceedance of cleanup goals.

μg/kg  -  Micrograms per kilogram.

MDE  -  Maryland Department of the Environment.
mg/kg  -  Milligrams per kilogram.
NA  -  Not applicable.
NC  -  No criterion.
SB  -  Soil boring.
S.U.  -  Standard Units.
SVOC  -  Semivolatile organic compound.
VOC  -  Volatile organic compound.
--  -  Not detected.

B  -  Analyte was detected but is considered to be a laboratory contaminant.
J  -  Positive value is considered estimated as a result of technical noncompliance.
K  -  Positive value is considered biased high as a result of techical noncompliance.
L  -  Positive value is considered biased low as a result of technical noncompliance.



TABLE AF-3
SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL - FALL 2007 RESULTS

BLOCK F
LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND

PAGE 1 OF 8

SAMPLE ID: SB-382-0102 SB-382-0203 SB-382-0405 SB-382-0708 SB-383-0102 SB-383-0102DL SB-383-0203 SB-385-0102
LABORATORY ID: A7J170235001 A7J170235002 A7J170235003 A7J170235004 A7J170235005 A7J170235005 A7J170235006 A7J170235013

SAMPLE DATE: 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007
LOCATION: SB-382 SB-382 SB-382 SB-382 SB-383 SB-383 SB-383 SB-385

DEPTH RANGE: 1 - 2 2 - 3 4 - 5 7 - 8 1 - 2 1 - 2 2 - 3 1 - 2
MISCELLANEOUS (%)
PERCENT SOLIDS 85.6 76.2 80.4 79.2 88 NA 87.2 92
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE --  --  --  --  NA 19000 51 J --  
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260 --  --  --  --  34 J NA --  NA

SAMPLE ID: SB-383-0405 SB-383-0708 SB-384-0102 SB-384-0203 SB-384-0405 SB-384-0708 SB-384-0708RE SB-386-0405
LABORATORY ID: A7J170235007 A7J170235008 A7J170235009 A7J170235010 A7J170235011 A7J170235012 A7J170235012 A7J170235019

SAMPLE DATE: 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007
LOCATION: SB-383 SB-383 SB-384 SB-384 SB-384 SB-384 SB-384 SB-386

DEPTH RANGE: 4 - 5 7 - 8 1 - 2 2 - 3 4 - 5 7 - 8 7 - 8 4 - 5
MISCELLANEOUS (%)
PERCENT SOLIDS 79.2 83.1 87 86 84.6 76.6 NA 89.5
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE 38 J 10 J --  --  --  --  NA --  
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260 --  --  --  --  --  NA --  --  



TABLE AF-3
SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL - FALL 2007 RESULTS

BLOCK F
LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SB-385-0102RE SB-385-0203 SB-385-0405 SB-385-0708 SB-386-0102 SB-386-0203 SB-388-0203 SB-388-0405
A7J170235013 A7J170235014 A7J170235015 A7J170235016 A7J170235017 A7J170235018 A7J170248006 A7J170248007

10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007
SB-385 SB-385 SB-385 SB-385 SB-386 SB-386 SB-388 SB-388

1 - 2 2 - 3 4 - 5 7 - 8 1 - 2 2 - 3 2 - 3 4 - 5

NA 91 93 84.7 90 89.2 87.6 90.8

NA --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

SB-386-0708 SB-387-0102 SB-387-0203 SB-387-0405 SB-387-0708 SB-388-0102 SB-390-0102 SB-390-0203
A7J170235020 A7J170248001 A7J170248002 A7J170248003 A7J170248004 A7J170248005 A7J170248013 A7J170248014

10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007
SB-386 SB-387 SB-387 SB-387 SB-387 SB-388 SB-390 SB-390

7 - 8 1 - 2 2 - 3 4 - 5 7 - 8 1 - 2 1 - 2 2 - 3

84.1 93.7 91.4 84.4 88.8 93.6 87 78.4

--  12 J --  --  --  380 9.9 J --  

--  --  --  --  --  --  --  --  



TABLE AF-3
SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL - FALL 2007 RESULTS
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LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SB-388-0708 SB-389-0102 SB-389-0203 SB-389-0405 SB-389-0708 SB-391-0708 SB-392-0102 SB-392-0203
A7J170248008 A7J170248009 A7J170248010 A7J170248011 A7J170248012 A7J170248020 A7J170253001 A7J170253002

10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/15/2007 10/16/2007 10/16/2007 10/16/2007
SB-388 SB-389 SB-389 SB-389 SB-389 SB-391 SB-392 SB-392

7 - 8 1 - 2 2 - 3 4 - 5 7 - 8 7 - 8 1 - 2 2 - 3

90.3 91.2 85 87.5 86.4 85.3 90.3 89.3

--  220 J --  33 J 9.7 J --  --  --  

--  --  --  --  --  --  --  --  

SB-390-0405 SB-390-0708 SB-391-0102 SB-391-0203 SB-391-0405 SB-393-0405 SB-393-0708 SB-394-0102
A7J170248015 A7J170248016 A7J170248017 A7J170248018 A7J170248019 A7J170253007 A7J170253008 A7J170253009

10/15/2007 10/15/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-390 SB-390 SB-391 SB-391 SB-391 SB-393 SB-393 SB-394

4 - 5 7 - 8 1 - 2 2 - 3 4 - 5 4 - 5 7 - 8 1 - 2

82.8 82.3 83.6 65.8 87 93.5 86.9 90

990 --  --  --  --  7.5 J --  140 J

--  --  --  --  --  --  --  --  



TABLE AF-3
SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL - FALL 2007 RESULTS
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LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SB-392-0405 SB-392-0708 SB-393-0102 SB-393-0203 SB-395-0203 SB-395-0405 SB-395-0708 SB-396-0102
A7J170253003 A7J170253004 A7J170253005 A7J170253006 A7J170253014 A7J170253015 A7J170253016 A7J170253017

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-392 SB-392 SB-393 SB-393 SB-395 SB-395 SB-395 SB-396

4 - 5 7 - 8 1 - 2 2 - 3 2 - 3 4 - 5 7 - 8 1 - 2

84.9 84.4 94.6 92.6 95.9 86.9 87 85.5

20 J --  450 --  --  --  --  80 J

--  --  22 J --  --  --  --  --  

SB-394-0203 SB-394-0405 SB-394-0708 SB-395-0102 SB-397-0102 SB-397-0203 SB-397-0405 SB-397-0708
A7J170253010 A7J170253011 A7J170253012 A7J170253013 A7J170258001 A7J170258002 A7J170258003 A7J170258004

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-394 SB-394 SB-394 SB-395 SB-397 SB-397 SB-397 SB-397

2 - 3 4 - 5 7 - 8 1 - 2 1 - 2 2 - 3 4 - 5 7 - 8

90.6 86.7 86.2 83.2 95.1 89.4 95.1 85.2

25 J --  --  --  80 J --  850 --  

--  --  --  --  --  --  19 J --  



TABLE AF-3
SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL - FALL 2007 RESULTS
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LOCKHEED MARTIN MIDDLE RIVER COMPLEX, MIDDLE RIVER, MARYLAND
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SB-396-0203 SB-396-0405 SB-396-0708 SB-398-0708 SB-399-0102 SB-399-0203 SB-399-0405 SB-399-0708
A7J170253018 A7J170253019 A7J170253020 A7J170258008 A7J170258009 A7J170258010 A7J170258011 A7J170258012

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-396 SB-396 SB-396 SB-398 SB-399 SB-399 SB-399 SB-399

2 - 3 4 - 5 7 - 8 7 - 8 1 - 2 2 - 3 4 - 5 7 - 8

86 84.8 83.8 86.3 90.8 89.9 84.5 83.3

--  --  --  --  --  --  22 J --  

--  --  --  --  --  --  --  --  

SB-398-0102 SB-398-0203 SB-398-0405 SB-400-0405 SB-400-0708 SB-401-0102 SB-401-0203 SB-401-0405
A7J170258005 A7J170258006 A7J170258007 A7J170258015 A7J170258016 A7J170258017 A7J170258018 A7J170258019

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-398 SB-398 SB-398 SB-400 SB-400 SB-401 SB-401 SB-401

1 - 2 2 - 3 4 - 5 4 - 5 7 - 8 1 - 2 2 - 3 4 - 5

90.9 86 89.4 84.1 80.3 79.7 88.3 83.1

29 J 33 J --  --  --  25 J --  --  

--  --  --  --  --  --  --  --  
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SUMMARY OF DETECTED CONCENTRATIONS IN SUBSURFACE SOIL - FALL 2007 RESULTS
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SB-400-0102 SB-400-0203 SB-402-0203 SB-402-0405 SB-402-0708 SB-403-0102 SB-403-0203 SB-403-0405
A7J170258013 A7J170258014 A7J170283002 A7J170283003 A7J170283004 A7J170283005 A7J170283006 A7J170283007

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-400 SB-400 SB-402 SB-402 SB-402 SB-403 SB-403 SB-403

1 - 2 2 - 3 2 - 3 4 - 5 7 - 8 1 - 2 2 - 3 4 - 5

91.6 92.1 84.7 83.6 84.1 88.6 88.4 84.7

9.1 J --  --  --  --  --  --  --  

--  --  --  --  --  --  --  --  

SB-401-0708 SB-402-0102 SB-404-0102 SB-404-0203 SB-404-0405 SB-404-0708 SB-405-0102 SB-405-0203
A7J170258020 A7J170283001 A7J170283009 A7J170283010 A7J170283011 A7J170283012 A7J170283013 A7J170283014

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-401 SB-402 SB-404 SB-404 SB-404 SB-404 SB-405 SB-405

7 - 8 1 - 2 1 - 2 2 - 3 4 - 5 7 - 8 1 - 2 2 - 3

86 79.9 86.6 81.2 78 76.5 91.3 90.3

--  37 J --  --  18 J 72 J 36 J --  

--  --  --  --  --  --  --  --  
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SB-403-0708 SB-405-0708 SB-406-0102 SB-406-0203 SB-406-0405 SB-406-0708 SB-407-0102 SB-407-0203
A7J170283008 A7J170283016 A7J170283017 A7J170283018 A7J170283019 A7J170283020 A7J180324001 A7J180324002

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-403 SB-405 SB-406 SB-406 SB-406 SB-406 SB-407 SB-407

7 - 8 7 - 8 1 - 2 2 - 3 4 - 5 7 - 8 1 - 2 2 - 3

83.5 77.4 87.2 87.5 79.9 78.3 78.6 78.1

--  230 J 510 320 J 62 J 85 J 130 J 190 J

--  --  --  21 J --  --  --  --  

SB-405-0405 SB-407-0405 SB-407-0708 SB-408-0102 SB-408-0203 SB-408-0405 SB-408-0708 SB-409-0102
A7J170283015 A7J180324003 A7J180324004 A7J180324005 A7J180324006 A7J180324007 A7J180324008 A7J180324011

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-405 SB-407 SB-407 SB-408 SB-408 SB-408 SB-408 SB-409

4 - 5 4 - 5 7 - 8 1 - 2 2 - 3 4 - 5 7 - 8 1 - 2

83.3 73.7 72.7 81.8 83.8 86.1 81.1 77.6

330 J 110 J 30 J 87 J 50 J 12 J --  39 J

--  --  --  --  --  15 J --  --  
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SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SAMPLE ID:
LABORATORY ID:

SAMPLE DATE:
LOCATION:

DEPTH RANGE:
MISCELLANEOUS (%)
PERCENT SOLIDS
SEMIVOLATILE SOIL (ug/kg)
BENZO(A)PYRENE
PESTICIDES/PCBs (ug/kg)
AROCLOR-1260

SB-409-0203 SB-409-0405 SB-409-0708 SB-489-0102 SB-489-0203 SB-489-0405 SB-489-0708
A7J180324012 A7J180324013 A7J180324014 A7J180324015 A7J180324016 A7J180324017 A7J180324018

10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007 10/16/2007
SB-409 SB-409 SB-409 SB-489 SB-489 SB-489 SB-489

2 - 3 4 - 5 7 - 8 1 - 2 2 - 3 4 - 5 7 - 8

81.6 78.5 73.5 79.8 76.3 79.3 73.3

--  67 J --  9.6 J 260 J 9.8 J 21 J

--  --  --  --  --  --  --  

1   Highlighted values indicate positive detection in exceedance of cleanup goals.

SB-490-0405 SB-490-0708 μg/kg  -  Micrograms per kilogram.

A7J180324009 A7J180324010 MDE  -  Maryland Department of the Environment.
10/17/2007 10/17/2007 mg/kg  -  Milligrams per kilogram.

SB-490 SB-490 NA  -  Not applicable.
4 - 5 7 - 8 NC  -  No criterion.

SB  -  Soil boring.

79.4 86.6 S.U.  -  Standard Units.
SVOC  -  Semivolatile organic compound.

110 J 31 J VOC  -  Volatile organic compound.
--  -  Not detected.

--  --  
B  -  Analyte was detected but is considered to be a laboratory contaminant.
J  -  Positive value is considered estimated as a result of technical noncompliance.
K  -  Positive value is considered biased high as a result of techical noncompliance.
L  -  Positive value is considered biased low as a result of technical noncompliance.
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APPENDIX B - STATISTICAL SUMMARY OF PRE- AND 
POST-REMOVAL ACTION DATA 
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APPENDIX C – FIELD DOCUMENTATION NOTES AND BORING LOGS 
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APPENDIX D- DATA VALIDATION REPORTS (IN-CD ONLY) 































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 

7515 TETRA TECH: LOCKHEED MARTIN MIDDLE RIVER COMPLEX, BLOCK F, SOIL RESPONSE ACTION PLAN   

APPENDIX E - ADMINISTRATIVE REQUIREMENTS 
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Written Agreement 
Block F 

Soil Response Action Plan 
Lockheed Martin Middle River Complex, Middle River, Maryland 

 
 
 



Sent  b y :  Je tFax  M5 

WR-14-2- 11:33 From:  

WRITTEN AGREEMENT 

It tbc bpom Adinn Plan h approved by the Maryland L k m  of be 
Fnviromenr. Lockheed MsRia Corponrmn agrees, subject to the withdrawal provisions 
of 7-512 of [he h v i r o m t  hliclc, u, camply with lbc pmvisimas of thc 
Rcsposc Action Plan. Lodrhecd Mallin Corporation undustaads chat if Lockheed 
Martin Corplracion fails a implement and wcompluc thc quuementr or the lppmvrd 
plan and schedule, the Maryland Depaimcn~ of rbc Envimnrndnt may r& m 
agreemcnt wilh T~L-kheed Manin Corporation to revine the schedule of mmpktion in thc 
appKWccl Reqww Anion Plan or, if rm a g r m n t  cannot be d c d ,  thc Dcpnrbnenc 
m y  withdraw qpioval of the plan. 
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Zoning Certification 
Block F 

Soil Response Action Plan 
Lockheed Martin Middle River Complex, Middle River, Maryland 

 
 
 



S e n t  by:  J e t F a x  M5 

FIPR-14-F&B 11:33 From: 

ZONING CERTIFICATION 

Loekhecd Manin Carporadan bereby wrtifics thaL ik proptdy mccls all applicable 
Eouniy ilnd municipal 7nniog nquiremcntr. 

W h e c d  Martin Co~puration acknowledges ~ h a l  Urrs are significant pndtics far 
hlsifying any inrormation rquircd by thc Maryland Dcpmenl of the bviranmont 
under XUc 7, Subticlc 5 of lhrr Environment Artidc. Annohted Code of Maryland. and 
that ccniticatioo is rquired to h included m a mponse action p h  for the Voluntary 
Cleanup Progrm pumluin! to at11 7, Subtitle 5 of the Environment &tide, Annotated 
Codc of Maryland. 

3 r d  DJ. Oue~r  
Mntd Name Title 
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