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FINAL 

RECORD OF DECISION TO ADDRESS SURFACE WATER 


AND SEDIMENT AT OPERABLE UNIT 51 

ENVIRONMENTAL RESTORATION PROGRAM SITE SS-63 


LANGLEY AIR FORCE BASE, VIRGINIA 

AUGUST 2008
 

1.0 DECLARATION 

1.1 SITE NAME AND LOCATION 

Operable Unit 51 (OU51), Environmental Restoration Program (ERP) Site SS-63 
Langley Air Force Base (AFB), Virginia 
EPA ID No. VA2800005033 

1.2 STATEMENT OF BASIS AND PURPOSE 

This Record of Decision (ROD) presents the Selected Remedy for addressing surface water 
and sediment at OU51 (ERP Site SS-63) at Langley AFB in Hampton, Virginia.  The Selected 
Remedy was chosen in accordance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund 
Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable, the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP).  This decision is 
based on the information contained in the Administrative Record file for the Site, and this 
ROD will become part of the Administrative Record. 

The U.S. Air Force is the lead agency and provides funding for site clean-up activities at 
Langley AFB. The U.S. Air Force and U.S. Environmental Protection Agency (EPA) Region 
III have co-selected the remedy presented in this ROD.  The Virginia Department of 
Environmental Quality (VDEQ) concurs with the Selected Remedy. 

1.3 ASSESSMENT OF THE SITE 

OU51 is one of the 24 ERP OUs identified under CERCLA at Langley AFB.  ERP Site SS-63 
encompasses surface water and sediment in the Back River system along the shoreline of 
Langley AFB. The Back River is a tidal estuary that discharges into the Chesapeake Bay. 
Previous investigations identified two areas of ERP Site SS-63 that showed elevated 
concentrations of chemicals in sediment.  These investigations did not identify chemical 
constituents in surface water at concentrations that pose a threat to human health or the 
environment. The first area (approximately 2-acres) identified was the Lighter-than-Air 
(LTA) Cove, located along the Northwest Branch Back River.  The Site is adjacent to the 
former trap and skeet ranges at OU34 (ERP Site LF-17), which has resulted in lead pellet 
deposition and contaminant impacts similar to those observed at ERP Site LF-17.  Langley 
AFB determined that lead-contaminated sediment within the LTA Cove area would likely 
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Record of Decision for Operable Unit 51 (ERP Site SS-63)—Langley Air Force Base, Virginia 

require the same or similar treatment methods as the soils characterized with lead 
contamination at ERP Site LF-17.  Accordingly, Langley AFB, in consultation with EPA and 
VDEQ, decided that remedial action in the ERP Site SS-63 LTA Cove would be conducted 
concurrent with remediation at ERP Site LF-17.  Based on this administrative decision, the 
LTA Cove portion of ERP Site SS-63 is addressed in the ROD for OU34 (ERP Site LF-17) 
(HydroGeoLogic, Inc. [HGL], 2007a). 

The second area requiring remediation is located along the Langley AFB shoreline of the 
Southwest Branch of the Back River. This area contains elevated concentrations of 
polychlorinated biphenyls (PCBs) and polychlorinated terphenyls (PCTs) that pose a potential 
threat to human health and the environment.  The response action presented in this ROD for 
the Back River along the Langley AFB shoreline is necessary to protect public health or 
welfare or the environment from actual or threatened releases of hazardous substances into the 
environment. 

1.4	 DESCRIPTION OF THE SELECTED REMEDY 

The Selected Remedy for ERP Site SS-63, excluding the LTA Cove portion, addresses the 
medium of concern (sediment in the Southwest Branch) and comprises the final remedial 
action for this Site. The major components of the Selected Remedy include the following: 

•	 Construction of temporary dams to isolate and dewater the contaminated areas. 

•	 Dry excavation of sediment using conventional earthmoving equipment (e.g., 
backhoe) and transfer to an on-shore staging area. 

•	 Containment and treatment of decant water from the sediment on shore. 

•	 Off-site disposal of contaminated sediment. 

The active remedy (dry excavation with off-site disposal) was selected to address human health 
risks associated with the indirect exposure of potential receptors to the site-related 
contaminants of concern (COCs) in sediment at the Southwest Branch portion of ERP Site 
SS-63. Once the remedial action is complete, all site-related COCs in sediment would be 
removed to a concentration that would allow for unlimited use and unrestricted exposure at the 
Site under this CERCLA action.  The use of the term unlimited use and unrestricted exposure 
in this ROD does not supersede the existing Virginia Department of Health condemnations or 
advisories pertaining to shellfishing, fishing, or recreation in the Back River and several of its 
tributaries including the Northwest Branch and Southwest Branch. 

1.5	 STATUTORY DETERMINATIONS 

The Selected Remedy for ERP Site SS-63 is protective of human health and the environment 
and complies with federal and state regulations that are applicable or relevant and appropriate 
to the remedial action, are cost-effective, and utilize permanent solutions and alternative 
treatment (or resource recovery) technologies to the maximum extent practicable.  In addition, 
the Selected Remedy attains the mandates of CERCLA Section 121, and to the extent 
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practicable, the regulatory requirements of the NCP.  The remedy for this OU does not satisfy 
the CERCLA statutory preference for treatment as a principal element for the remedy (40 
Code of Federal Regulations [CFR] 300.430(a)(1)(iii)(A)).  However, this element is not 
required because there are no principal threat wastes located at the site.  Because the Selected 
Remedy will not result in site-related pollutants or contaminants remaining on-site above levels 
that would pose unacceptable risk to human health or the environment, a 5-year review will 
not be required for this remedial action. 

1.6	 DATA CERTIFICATION CHECKLIST 

The following information is included in the ROD.  Additional information can be found in the 
Administrative Record file for Langley AFB. 

•	 Chemicals of potential concern (COPCs) and chemicals of potential ecological 
concern (COPECs) and their respective concentrations (Section 2.7 and 
associated tables). 

•	 Baseline risk represented by the COPCs and COPECs (Section 2.7). 

•	 Current and reasonably anticipated future land and resource use (Section 2.6). 

•	 Potential land use that will be available at the Site as a result of the Selected 
Remedy (Section 2.12.1.4). 

•	 Estimated capital costs, annual maintenance and performance costs, and total 
present worth costs; discount rate; and the number of years over which the 
remedy cost estimates are projected (Section 2.12.1.3; Table 2.19). 

•	 Key factors that led to selecting the remedy and how the Selected Remedy 
provides the best balance of tradeoffs with respect to the balancing and 
modifying criteria (Section 2.12.1.1). 

•	 Sediment cleanup goals established for COCs and the basis for those goals 
(Section 2.8). 
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Record of Decision for Operable Unit 51 (ERP Site SS-63)—Langley Air Force Base, Virginia 

2.0 DECISION SUMMARY 

2.1 SITE NAME, LOCATION, AND DESCRIPTION 

Langley AFB is located near Hampton, Virginia, between the Northwest Branch and the 
Southwest Branch of the Back River, a tidal estuary of the Chesapeake Bay.  The location of 
Langley AFB is shown on Figure 2.1. The site layout of ERP Site SS-63, which includes 
portions of the Back River and its tributaries, is shown on Figure 2.2.  Langley AFB was 
listed jointly on the Superfund National Priorities List with the National Aeronautics and Space 
Administration (NASA) Langley Research Center in 1994 (EPA ID: VA2800005033). 
However, the CERCLA investigations for these two facilities are conducted separately. 
Langley AFB investigations and site cleanups are funded by the U.S. Air Force while the 
NASA Langley Research Center investigations and site cleanups are funded by NASA.  The 
U.S. Air Force is the lead agency and provides funding for site clean-up activities at Langley 
AFB. The U.S. Air Force and U.S. EPA Region III have co-selected the remedy presented in 
this ROD. The VDEQ concurs with the Selected Remedy. 

ERP Site SS-63 is composed of areas in the Back River system along the shoreline of Langley 
AFB. The Back River is a tidal estuary that discharges into the Chesapeake Bay, as shown in 
Figure 2.2. The peninsula containing Langley AFB divides the main channel of the river into 
the Northwest Branch and the Southwest Branch.  Brick Kiln Creek and Tabbs Creek are the 
primary tributaries to the Northwest Branch.  Newmarket Creek and Tides Mill Creek are the 
main tributaries to the Southwest Branch.  Large areas along the shoreline of the Back River 
and its tributaries consist of wetlands, including the Plum Tree Island National Wildlife 
Refuge, which is located along the north bank of the main channel near the mouth of the river. 
Beds of submerged aquatic vegetation are present near the shores of the main channel. These 
areas of wetland and submerged aquatic vegetation provide important nursery and feeding 
habitat for a variety of species of fish and shellfish. 

2.2 SUMMARY OF STUDIES AND INVESTIGATIONS 

The following subsections provide summaries of the investigations that have been conducted to 
address surface water and sediment at ERP Site SS-63.  There have been no CERCLA 
enforcement activities at Langley AFB. 

2.2.1 Non-CERCLA Investigations 

This section summarizes the non-CERCLA investigations that have been conducted for ERP 
Site SS-63. 

2.2.1.1	 Fish and Wildlife Report Summary for Langley AFB (U.S. Fish and Wildlife 
Service, 1993) 

In 1993, a study was conducted by the U.S. Fish and Wildlife Service in response to a 1987 
study that identified the presence of polynuclear aromatic hydrocarbons (PAHs) and PCTs in 
sediments near outfalls to the Back River.  The goal of the 1993 study was to identify the area 
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within the Back River affected by contaminants, to assess the extent of contamination in the 
food chain, and to determine toxicity of sediments in areas with PCT concentrations. Sediment 
and biota samples were collected and analyzed for PCTs, PAHs, and metals.  In addition, 
sediment samples were used in bioassays to assess toxicity.  Areas of PCT, PAH, and metals 
(silver, chromium, zinc, copper, mercury, nickel, and lead) contamination were identified. 
The highest PCT concentrations in sediment were observed in samples collected from Tabbs 
Creek and from the vicinity of Outfall 4 (current Outfall 7) (Figure 2.3) in the Southwest 
Branch of the Back River. PCTs were detected in some of the biota samples.  Based on the 
bioassay results, the study concluded that none of the sample locations could be considered 
critically contaminated (i.e., survival of organisms was depressed, but reproduction was still 
possible). 

2.2.1.2 Water Quality Assessment of the Back River (CH2M Hill, 1997) 

In 1997, a Draft Water Quality Assessment of the Back River was prepared in support of 
natural resources compliance programs at Langley AFB.  This study included collection of 23 
co-located surface water and sediment samples and biota samples (6 locations) throughout the 
estuary. Sediment, surface water, and biota samples were analyzed for semivolatile organic 
compounds (SVOCs), PCBs, PCTs, pesticides, and selected metals.  The study concluded that 
PCTs and some metals were present at higher concentrations in the Northwest Branch and the 
Southwest Branch of the Back River as compared to the main channel. 

2.2.2 Preliminary Assessment/Site Inspection Report (Radian, 1999) 

In 1998, a Preliminary Assessment/Site Inspection (PA/SI) was conducted for the Back River 
to characterize better the concentrations of chemicals in river sediment and to assess the 
potential impact of these chemicals on ecological receptors.  This study included collection and 
analysis of sediment samples, as well as modeling contributions from surface water discharge 
and groundwater discharge to contaminant loading in the Back River.  The sediment data 
showed higher chemical concentrations in sediments of the Northwest Branch and the 
Southwest Branch of the Back River as compared to the main channel.  The report included a 
screening-level ecological risk assessment (SLERA) and a qualitative human health risk 
assessment (HHRA). The results of these assessments indicated an additional assessment of 
ecological effects was warranted, and that a baseline ecological risk assessment (ERA) should 
be performed. The PA/SI recommended preparation of a remedial investigation/feasibility 
study (RI/FS) for the Back River. 

2.2.3 Remedial Investigation Report (URS Corporation, 2003) 

An RI was conducted in 2000 to further characterize potential contamination identified during 
previous investigations, conduct a baseline ERA and HHRA, and to evaluate potential impacts 
to the Back River from Langley AFB ERP sites situated along the shoreline (Figure 2.3).  The 
RI included the following sampling: collection of 30 sediment samples for chemical analysis 
(metals, cyanide, pesticides, PCBs, PCTs, chlorinated herbicides, SVOCs, and volatile 
organic compounds [VOCs]); collection of 20 sediment samples for benthic invertebrate 
identification and enumeration; collection of 10 sediment samples for toxicity testing; 
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collection of 10 surface water samples for chemical analysis (metals, cyanide, pesticides, 
PCBs, PCTs, chlorinated herbicides, SVOCs, and VOCs); collection of biota (sport fish, 
killifish, bivalves, and crabs) samples for chemical analysis (metals, cyanide, pesticides, 
PCBs, PCTs, chlorinated herbicides, and SVOCs); and pathologic examination of fish from 
select locations. 

Based on the RI data, two areas with elevated concentrations of chemicals were identified: 
LTA Cove and the shoreline of the Southwest Branch of the Back River.  As previously 
mentioned, this ROD does not address sediment within the LTA Cove portion of ERP Site SS-
63. The LTA Cove portion of ERP Site SS-63 is addressed in the ROD for ERP Site LF-17. 

Along the Langley AFB shoreline of the Southwest Branch of the Back River, sediment 
samples collected from the vicinity of Outfall 4 (current Outfall 7 [Figure 2.3]) were 
characterized by elevated PCB/PCT concentrations.  The PCBs/PCTs observed in sediment 
samples from the Southwest Branch of the Back River originated from a release in the 1980s at 
an electrical substation that was transported through the Langley AFB storm sewer system and 
discharged at Outfall 4 (current Outfall 7).  The cause of the release was corrected by Langley 
AFB, and the impacted section of the storm sewer system was decontaminated in 1996. 

As described in Section 2.7, the RI included a quantitative HHRA and ERA to evaluate 
potential threats from chemicals in the Back River sediment and surface water.  For human 
health, there are no unacceptable risks associated with direct exposure to surface water or 
sediment.  The only exposure pathway that posed an unacceptable risk was indirect exposure 
to chemicals in the sediment through consumption of fish, bivalves, and crabs (fish being the 
primary exposure route) that had accumulated sediment contaminants in their tissues.  The 
contaminants that were associated with unacceptable health risks were PCBs and PCTs.  The 
ERA concluded that chemicals in ERP Site SS-63 sediment and surface water were not 
adversely affecting ecological receptors.  The RI recommended preparation of a FS to evaluate 
possible remedial alternatives to address the contaminated sediment. 

2.2.4 2004 Back River Sediment Sampling (URS Corporation, 2004) 

In July and August 2004, sediment samples were collected along the Southwest Branch to 
determine whether the PCB/PCT contamination detected in 2000 during the RI had migrated 
as a result of Hurricane Isabel (which struck Langley AFB in September 2003) and to refine 
the estimated cost for the potential remedial action.  For this investigation, samples were 
collected from 118 locations in the Southwest Branch of the Back River and analyzed for PCBs 
and PCTs. 

Generally, the 2004 samples were characterized by lower concentrations of PCBs/PCTs than 
observed during previous sampling efforts. Relatively high concentrations (i.e., greater than 1 
milligram per kilogram [mg/kg]) of PCBs/PCTs were detected in the general vicinity of 
Outfall 4 (current Outfall 7) and Outfall 6.  The highest concentration of total PCBs/PCTs 
(15.2 mg/kg) was detected adjacent to a jet fuel unloading facility north of Outfall 4 
(Figure 2.3). 
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2.2.5 Feasibility Study (HydroGeoLogic, 2006) 

Following completion of the RI, an FS was conducted to evaluate, screen, and develop 
remedial alternatives for ERP Site SS-63.  During the FS, remedial objectives were identified 
and alternatives were developed to address risks to human health and the environment posed 
by the PCB/PCT contaminated sediment.  The following alternatives were evaluated to address 
the contaminated sediment at the Southwest Branch: 

• Alternative No. 1 – No action (Natural Recovery) 

• Alternative No. 2 – Manage waste in place – Monitoring 

• Alternative No. 3 – Mechanical dredging with off-site disposal 

• Alternative No. 4 – Dry excavation with off-site disposal of impacted sediment 

• Alternative No. 5 – Capping impacted sediment 

A detailed and comparative analysis was performed on the remedial alternatives developed for 
ERP Site SS-63. Both analyses evaluated the alternatives with respect to the nine criteria 
outlined in Section 300.430 (e) of the NCP and CERCLA Section 121.  In the detailed 
analysis, the acceptability and performance of each alternative against the criteria were 
evaluated individually (without consideration of other alternatives) so that relative strengths 
and weaknesses could be identified. The comparative analysis evaluated the performance of 
each remedial alternative relative to one another to identify its advantages and disadvantages. 
Alternative Nos. 1 and 2 were determined not to be protective of human health.  Alternative 
Nos. 3, 4, and 5 were determined to be protective of human health and feasible. 

2.2.6 Proposed Plan (HydroGeoLogic, 2007b) 

Pursuant to CERCLA Section 117 (42 U.S.C. Section 9617) and the NCP at 40 CFR 
300.430(f)(2), Langley AFB issued a Proposed Plan for ERP Site SS-63 in December 2007. 
The Proposed Plan identified the Preferred Alternative, Dry Excavation with Off-site 
Disposal, for addressing the PCB/PCT contaminated sediment at the Southwest Branch portion 
of ERP Site SS-63. The U.S. Air Force issued a public notice of availability, provided a 
public comment period, and held a public meeting as required by the NCP (see Section 2.3). 
No significant changes were made to the preferred remedial action alternative identified in the 
Proposed Plan as a result of the public meeting and comment period. 

2.3 COMMUNITY PARTICIPATION 

The U.S. Air Force and EPA provide information regarding the cleanup of Langley AFB to 
the public through the community relations program, which includes a Restoration Advisory 
Board (RAB), public meetings, the Administrative Record file for the Site, the information 
repository, and announcements published in local newspapers.  The public participation 
activities were consistent with the requirements of CERCLA Sections 113(k)(2)(B)(i-v) and 
117, 42 U.S.C. Sections 9613(k)(2)(B)(i-v) and 9617. 
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Langley AFB provided a public comment period from December 16, 2007 through January 
15, 2008, for the Proposed Plan for ERP Site SS-63.  To fulfill the public participation 
requirement under Section 117(a) of CERCLA, as amended by SARA, a Notice of 
Availability of the Proposed Plan and supporting documentation, the public comment period, 
and the public meeting was published in the Daily Press (Newport News) newspaper. The 
public meeting to present the Proposed Plan was held on January 8, 2008, at the Machen 
Elementary School, located in Hampton, Virginia. 

The Proposed Plan and previous investigation reports for ERP Site SS-63 are available to the 
public in the Administrative Record maintained at: 

Langley AFB 

37 Sweeney Boulevard 

Langley AFB, Virginia 23665 

By Appointment 

Mr. John Tice 

(757) 764-1082 

2.4 SCOPE AND ROLE OF THE RESPONSE ACTION 

The U.S. Air Force has organized work to date at Langley AFB into 24 OUs.  The current 
CERCLA status and schedule of remedial actions for each OU is detailed in the Management 
Action Plan, which can be found in the information repository maintained at Langley AFB. 

This ROD documents the rationale for the Selected Remedy to address the contaminated 
sediment at Southwest Branch portion of ERP Site SS-63.  The LTA Cove portion of ERP Site 
SS-63 is addressed in the ROD for ERP Site LF-17.  Surface water at ERP Site SS-63 does not 
present a risk to human health and the environment; therefore, no action is required for this 
medium. The Selected Remedy for ERP Site SS-63 will be the final CERCLA action for 
sediment at the Site.  The general remedial objective at ERP Site SS-63 is to prevent current 
and future indirect exposure to the COCs in sediment through excavation and disposal of the 
contaminated material.  Once the remedial action is complete, all site-related COCs in 
sediment would be removed to levels that would no longer present an unacceptable risk to 
human health or the environment. 

2.5 SITE CHARACTERISTICS 

Because historical accounts indicate that potentially hazardous materials were released from 
the Langley AFB storm sewer system, investigations were conducted at ERP Site SS-63 to 
determine the nature and extent of any potential contamination.  The results of these 
investigations are summarized in Section 2.2. For further information, all of the documents 
summarized in Section 2.2, and in the site characterization discussion below, can be found in 
the associated Information Repository and Administrative Record files at the location provided 
in Section 2.3. 
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2.5.1	 Conceptual Site Model 

The source of contamination at ERP Site SS-63 is the PCB and PCT contaminated sediment at 
the Southwest Branch. The conceptual site models (CSMs) for human health (Figure 2.4) and 
ecological receptors (Figure 2.5) show potential exposure pathways for ERP Site SS-63.  The 
baseline risk assessment (BLRA) and ERA and the subsequent remedial action objectives 
(RAOs) for ERP Site SS-63 (see Section 2.8) were based on these CSMs. 

2.5.2	 Site Overview 

ERP Site SS-63 is composed of areas in the Back River system along the shoreline of Langley 
AFB. Langley AFB is located on a peninsula between the Northwest Branch and Southwest 
Branch of the Back River, which is a tidal estuary of the Chesapeake Bay.  Along the 
shoreline within Langley AFB, which borders the Southwest Branch, development generally 
extends to, or near to, the riverbank although a narrow buffer of grassland is present in some 
locations. Langley AFB operations along the Southwest Branch include airfield and support 
facilities, research and development facilities, testing facilities, fuel docking and storage 
facilities, office and storage buildings, military housing, and the Langley AFB Marina. 

Surface water and sediment contamination along the Langley AFB shoreline has resulted 
primarily from activities that occurred on land.  Contaminants may have been transported to 
the river by point source discharges (collection of runoff and discharge through creeks, ditches 
or pipelines) and non-point source discharges (runoff directly into the river from the land 
surface) to surface water. Numerous storm water outfalls drain the land area occupied by 
Langley AFB and are potential conduits for contamination to the river.  Other potential 
sources of contamination not related to Langley AFB include the NASA Langley Research 
Center, several marinas located along the shores of the Back River, and other developed areas 
along the tributaries that drain into the watershed.  An additional potential source of 
contamination is discharge of contaminated groundwater from Langley AFB to the river. 
However, surface water and groundwater modeling studies performed as part of the PA/SI 
have indicated that groundwater discharge is not likely to contribute significantly to 
contamination in the Back River, given that groundwater discharge appears to be between 41 
and 7,450 times less contaminated than the surface water discharge. 

2.5.3	 Sampling Strategy 

A variety of sediment and biota samples were collected and analyzed to characterize the nature 
and extent of contamination and potential risks to human health and the environment at ERP 
Site SS-63 as part of the RI conducted in 2000 (URS, 2003).  The RI sample locations are 
shown in Figure 2.6. The sampling strategy included conducting the following tasks: 

•	 Collection of sediment samples from 30 locations for chemical analysis (metals, 
cyanide, pesticides, PCBs, PCTs, chlorinated herbicides, SVOCs, and VOCs). 

•	 Collection of sediment samples from 20 locations for identification and 
enumeration of benthic macroinvertebrates. 
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•	 Collection of sediment samples from 10 locations for a solid-phase sediment 
toxicity test using Leptocheirus plumulosus (benthic invertebrate) and an 
elutriate toxicity test using Mysodopsis bahia (mysid shrimp). 

•	 Collection of surface water samples (total and dissolved) at 10 locations for 
chemical analysis (metals, cyanide, pesticides, PCBs, PCTs, chlorinated 
herbicides, SVOCs, and VOCs). 

•	 Collection of biota samples (sport fish from 10 locations; killifish and bivalves 
from 12 locations; and crabs [crabmeat and soft tissue] from 6 locations) for 
chemical analysis (metals, cyanide, pesticides, PCBs, PCTs, chlorinated 
herbicides, SVOCs, and VOCs). 

•	 Pathologic examination of fish from selected locations. 

In July and August 2004, sediment samples were collected along the Southwest Branch to 
determine whether the PCB/PCT contamination detected in 2000 during the ERP Site SS-63 RI 
(URS, 2003) had migrated as a result of Hurricane Isabel (which struck Langley AFB in 
September 2003) and to refine the estimated cost for the potential remedial action.  For this 
investigation, samples were collected from 118 locations in the Southwest Branch of the Back 
River and analyzed for PCBs and PCTs (URS, 2004).  These sample locations are provided in 
Figures 2.7 and 2.8. 

2.5.4	 Nature of Contamination and Potential Routes of Migration 

This section discusses the nature of contamination and the potential routes of migration based 
on the data collected during the ERP Site SS-63 RI and July/August 2004 sampling event.  To 
focus discussion on significant analytical results, this section discusses the results for 
compounds present at concentrations greater than the matrix-specific background upper 
tolerance limits (UTLs) (Radian, 1997) and/or human health Risk-Based Screening Levels 
(RBSLs). This section does not discuss the nature of contamination associated with the LTA 
Cove portion of ERP Site SS-63 because it is addressed in the ROD for ERP Site LF-17. 

2.5.4.1 Sediment 

Samples collected adjacent to Outfall 4 (current Outfall 7) in the Southwest Branch contained 
maximum concentrations for many of the organics detected during the ERP Site SS-63 RI 
(i.e., PAHs, PCBs/PCTs, and pesticides), which also frequently exceeded evaluation criteria. 
Sediment sample locations around Outfall 4 (current Outfall 7) include SD-10, SD-11, SD-12, 
TOX-05, TOX-06, and TOX-07. Sediment sampling results are provided in Table 2.1.  The 
next most contaminated location for organics was along the Southwest Branch between the 
marina and Tide Mill Creek (samples SD-14, SD-15, SD-16, SD-17, and SD-18).  Samples 
collected from the Northwest Branch generally had lower frequency of detection and lower 
concentrations of organics than samples collected from the Southwest Branch. 

Sediment samples collected in July/August 2004 generally had lower concentrations of 
PCBs/PCTs than those detected during the RI sampling effort.  Relatively high concentrations 
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of PCBs/PCTs were again detected in the general vicinity of Outfall 4 (current Outfall 7).  The 
highest concentration of total PCBs/PCTs (15.2 mg/kg) was detected adjacent to a jet fuel 
unloading facility north of Outfall 4.  Samples from four locations along the Southwest Branch 
were also analyzed for an expanded list of 52 PCB/PCT congeners.  It was noted that 9 out of 
13 dioxin-like PCB congeners were detected in sediment from these locations.  The sample 
results for total PCBs/PCTs are provided in Figures 2.7 and 2.8 and in Tables 2.2 and 2.3.  

Aluminum, arsenic, chromium, and iron were the most prevalent inorganics exceeding human 
health criteria from sample locations along the Northwest Branch and Southwest Branch.  The 
higher concentrations of aluminum and chromium were generally detected near Outfall 4 
(current Outfall 7) at sample locations SD-10, SD-11, SD-12, TOX-05, TOX-06, and TOX-
07. Arsenic concentrations were generally higher at sample locations SD-17 and TOX-09 
located near Tide Mill Creek.  Iron concentrations were generally higher at sample locations 
in the Southwest Branch than in the Northwest Branch. 

2.5.4.2 Benthic Macroinvertebrate Community Structure 

The results of benthic invertebrate identification and enumeration are provided in Table 2.4. 
Information from this effort did not provide indications of stress due to chemicals in the 
sediment.  Samples from some locations had somewhat lower richness and diversity than 
others, but these differences were moderate and appeared to be more closely associated with 
the physical characteristics of the sediment at the sample locations than with the sediment 
chemistry.  Community structure in sediment from some of the more contaminated locations 
appeared to be healthy based on the community structure analysis, and there was no apparent 
correlation between sediment chemistry and benthic community structure.  These findings 
were consistent with the results of similar analyses performed as part of the PA/SI for the 
Back River and indicate that the concentrations of chemicals in the sediment are not high 
enough to cause disruption of the structure of the benthic macroinvertebrate community. 

2.5.4.3 Sediment Toxicity Testing 

Toxicity tests using sediment from the Back River and the benthic invertebrate Leptocheirus 
plumulosus did not provide any indication of sediment toxicity.  Elutriate toxicity tests using 
Mysodopsis bahia (mysid shrimp) were performed using sediment from the same 10 locations. 
Results of the elutriate toxicity testing is provided in Table 2.5.  One of the 10 samples had a 
survival rate that was statistically different (lower) than the rate observed in the laboratory 
control. This sample was not collected from a location where a release of chemicals is known 
to have occurred. For the endpoint of fecundity (reproductive potential), statistical analysis 
indicated that there were no differences between any of the Back River samples and the 
laboratory control. For the endpoint measuring growth, as determined by the weight of the 
mysid shrimp at the end of the test, statistical analysis indicated that growth of the shrimp was 
slightly repressed in several samples from the Southwest Branch of the Back River.  The 
repressed growth indicated by these results did not correlate with sediment chemistry at these 
locations; therefore, a correlation analysis was not performed.   
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2.5.4.4 Surface Water 

Surface water sampling results are provided on Table 2.6.  All surface water samples 
generally had low concentrations of pesticides and inorganics.  The results for one or more 
pesticides exceeded ambient water quality criteria in several samples, including sample SW-
04, which was collected near Plum Tree Island National Wildlife Refuge and used as a 
qualitative reference location.  The widespread detection of low levels of pesticides may be 
due to the normal application of pesticides by base and off-base sources to control mosquitoes 
and other pests. Several inorganics also exceeded the screening criteria, and SW-04 had the 
most frequent detection of inorganics that exceeded these criteria. 

2.5.4.5 Sport Fish 

Ten sport fish samples (i.e., croaker and spot) were collected from various locations in the 
Northwest Branch and Southwest Branch of the Back River.  Results of analysis of these 
samples are provided in Table 2.7. All the samples contained pesticides and PCBs; PCTs 
were detected in one sample from the Northwest Branch and in five samples from the 
Southwest Branch. Sample BIO-05, located between ERP Site WP-02 and Outfall 4 (current 
Outfall 7), had the highest concentrations of PCBs and PCTs for all sport fish samples. 
Sample BIO-06, located near Outfall 4 (current Outfall 7), had the second highest PCB/PCT 
concentration.  Arsenic was detected in all samples except for BIO-03, which was the 
reference location.  While chemicals detected in some samples exceeded EPA Region 3 RBSLs 
(appropriate screening levels for this investigation), Food and Drug Administration (FDA) 
action levels were not exceeded in any sample. 

Bioaccumulation of pesticides, PCBs, and PCTs is occurring in the sport fish.  Because sport 
fish have a large territorial range extending well beyond the Back River, it is difficult to 
determine how much of the contamination is being contributed from sources other than the 
Back River and Langley AFB. 

2.5.4.6 Crab Sampling 

Results of analysis of crab meat and tissue are provided in Table 2.8.  The most prevalent 
elevated chemical concentrations in crabs were from pesticides, PCBs, and arsenic.  PCBs 
were detected in only three samples, which were meat only, while pesticides and arsenic were 
detected in all meat and total tissue samples.  PCTs were not detected in any of the samples. 
As with the fish samples, the crab samples indicate bioaccumulation of pesticides and PCBs 
based on higher levels detected in tissue compared to the levels in sediment and surface water 
samples.  However, it is difficult to determine the level of contamination in crabs contributed 
by sources in the Back River because crabs can have a territorial range extending beyond the 
Back River estuary. 

2.5.4.7 Small Fish 

Fundulus (i.e., killifish) were sampled due to their limited territory, and the results would 
reflect possible contamination from nearby sources.  Analytical results for the killifish samples 
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are provided in Table 2.9. Based on analytical results, PCBs, pesticides, and several 
inorganics are bioaccumulating within the fish tissue.  Analytical results show PCB levels in 
the fish exceeding EPA Region 3 Fish RBSLs in all samples.  The highest concentration of 
PCBs was detected in sample BIO-9, located near Site LF-05. The second highest PCB 
concentration was detected in sample BIO-6, which is located near Outfall 4 (current 
Outfall 7). The pesticides 4,4N-DDD and 4,4N-DDE were detected in all samples at levels 
exceeding fish RBSLs except for sample location BIO-03, which is the reference location. 
Several other organics exceeded fish RBSLs in the samples as well. For inorganics, arsenic 
was detected in all samples with maximum concentration at BIO-03, the reference location. 
None of the detected concentrations exceeded the FDA action levels for any chemical. 

When chemical concentrations in the fish tissue are compared with sediment and surface water 
samples from their respective locations, the concentrations of pesticides and PCBs are higher 
in the fish tissue in most cases.  Arsenic levels in fish are near that of sediment and higher 
than surface water levels. 

2.5.4.8 Bivalve 

Samples from sessile (immobile) organisms, such as oysters and mussels, can reflect 
contamination levels that may be attributable to nearby sources.  Results of analysis of bivalve 
samples are provided in Table 2.10. The bivalve samples collected from the Back River 
generally showed elevated levels of bioaccumulative chemicals, which include pesticides, 
PCBs, and arsenic. PCTs were detected at six locations in both branches of the river at 
approximately similar concentrations; the highest concentration was at BIO-06 near Outfall 4 
(current Outfall 7). PAHs were detected at elevated levels from sample location BIO-04, 
which is located near a fuel dock that may be contributing to the elevated levels of PAHs. 

2.6 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 

Land use in the Back River watershed (which includes ERP Site SS-63) is primarily a mixture 
of open space, woodlands, and residential and commercial development.  The northern portion 
of the watershed, which drains into the Northwest Branch, is primarily woodlands, open space 
and residential. The southern portion of the watershed, which drains to the Southwest Branch, 
is developed with mostly residential and commercial land use. Portions of Langley AFB are 
highly developed and support industrial operations.  Other portions of the drainage area are 
intensively developed for residential use.  The Back River itself is routinely used for 
recreational fishing and recreational boating.  A less frequent use is training by the Langley 
AFB Sea Rescue Team.  The U.S. Air Force has no plan to change its use of the existing 
resource in the foreseeable future. 

2.7 SITE RISKS 

A HHRA and ERA were completed to identify and characterize the current and potential 
future risks associated with ERP Site SS-63 if no remediation is implemented.  The risk 
assessments provide the basis for taking action and identify the contaminants and exposure 
pathways that need to be addressed by the remedial action. 
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A detailed discussion of potential risks is provided in the ERP Site SS-63 RI Report (URS, 
2003). The RI included both an HHRA and an ERA.  The HHRA identified the other worker 
(Sea Rescue Team trainer), other recreation person (jet ski user), child fisher, and adult fisher 
as individuals who may be exposed to chemicals in Back River surface water or sediment.  A 
child or adult fisher may be exposed to chemicals in the surface water while catching sport 
fish, crabs, or bivalves from the Back River.  The sport fish, crabs, or bivalves may 
accumulate in their tissues chemicals present in the surface water or sediment.  By eating these 
tissues, the adult fisher and child fisher may be exposed to the chemicals.  The other worker 
and other recreation person may be exposed to chemicals in the surface water through 
incidental ingestion of and dermal contact with the water.  For all potential human receptors, 
no complete pathway for direct exposure to sediment was identified. 

Exposure scenarios evaluated in the ERA focused on aquatic pathways.  Site SS-63 consists of 
portions of the Northwest Branch and Southwest Branch of the Back River.  The shoreline of 
these water bodies along Langley AFB is generally developed with heaviest shoreline 
development occurring along the Southwest Branch.  Substrate characteristics vary by 
location, but the substrate tends to be predominantly composed of fine-grained material. 
Sediment migration patterns are complex and are driven by tidal fluctuations and large storm 
events which cause significant erosion along the shoreline.  Large pieces of concrete rubble 
have been placed along many portions of the shoreline to prevent erosion during these storm 
events. The presence of this debris decreases the quality of the aquatic habitat along the 
shoreline in these areas.  Aquatic receptors considered in the ERA include benthic 
invertebrates, fish (Atlantic croakers), fish-eating birds (belted kingfisher), and carnivorous 
mammals (mink). These receptors could be exposed to chemicals in the near-shore sediment 
through direct contact with, or incidental ingestion of, sediment or ingestion of organisms that 
have accumulated chemicals in their tissue. 

If no further action is taken, there are potential unacceptable human health risks associated 
with the indirect exposure to chemicals in the sediment through consumption of fish, bivalves, 
and crabs (fish being the primary exposure route) that have accumulated sediment 
contaminants in their tissues.  There are no unacceptable human health risks associated with 
direct exposure to surface water or sediment.  In addition, the ERA concluded that chemicals 
in ERP Site SS-63 sediment and surface water were not adversely affecting ecological 
receptors. 

The response action selected in this ROD is necessary to protect the public health or welfare or 
the environment from actual or threatened releases of hazardous substances into the 
environment. 

2.7.1 Human Health Risk Summary 

2.7.1.1 Chemicals of Potential Concern 

The initial screening of the data resulted in identification of a number COPCs for surface 
water, fish tissue, crab tissue, and bivalve tissue.  The COPCs and their associated exposure 
point concentrations (EPCs) used to estimate the risk are provided in Appendix A.2 and A.3, 

M:\Projects\AF3014_05_03\R07-08.062.doc 2-11 HGL 8/11/2008 



 
 

   

  

 

 

 
  

 
 

 

  

 

Record of Decision for Operable Unit 51 (ERP Site SS-63)—Langley Air Force Base, Virginia 

respectively.  Surface water and tissue COPCs included metals, PAHs, pesticides, PCBs and 
PCTs. Detailed information for the selection of COPCs at ERP Site SS-63 is provided in 
Section 6.0 of the RI and Section 4.1 of the Bivalve HHRA Addendum in Appendix L of the 
RI (URS, 2003). 

2.7.1.2 Exposure Assessment 

The human health exposure assessment identifies and evaluates the contaminant sources, 
release mechanisms, exposure pathways, exposure routes, and receptors. The elements of the 
exposure assessment for ERP Site SS-63 are identified in the CSM (Figure 2.4).  A detailed 
discussion of the exposure assessment for all the scenarios considered in the HHRA is 
provided in Section 6.2 of the RI Report and Section 4.2 of the Bivalve HHRA Addendum in 
Appendix L of the RI (URS, 2003). Estimates of risk were developed for ERP Site SS-63, 
evaluating exposure to surface water and animal tissue for the adult fisher, child fisher, other 
worker, and other recreational person: 

•	 Fisher – Child and adult fishers could be exposed to chemicals in surface water 
while landing fish and crabs.  These receptors would also be consumers of fish, 
crabs, and bivalves from the Back River who may be affected by chemicals 
present in the animal tissue originating from surface water or sediment. 

•	 Other Worker – Sea team rescue trainer (chronic exposure to adult only).  This 
individual is an adult who trains members of the sea rescue team, which 
practices maneuvers in the Back River.  This receptor would be exposed 
directly to chemicals in the surface water. 

•	 Other Recreational Person – Jet ski user (chronic exposure to adolescents 
[teens] only). This person would ride a jet ski in the Back River and be 
exposed to surface water. The other recreational person would most likely use 
the river only during the summer months. 

2.7.1.3 Toxicity Assessment 

The toxicity assessment provides a numerical estimate of the relationship between the extent of 
exposure and possible severity of adverse effects, and consists of two steps: hazard 
identification and dose-response assessment.  Most toxicity data used in the HHRA are the 
EPA toxicity values (noncarcinogenic reference doses [RfDs] and carcinogenic slope factors 
[CSFs]) published in the Integrated Risk Information System and the Health Effects 
Assessment Summary Tables databases, or from the EPA’s Superfund Technical Support 
Center of the National Center for Environmental Assessment (NCEA).  Toxicity data used in 
risk evaluations are provided in Appendix A.5 (non-cancer) and Appendix A.6 (cancer).  A 
detailed discussion of the toxicity assessment is provided in Section 6.3 and in Appendix G of 
the RI Report and in Section 4.3 of the Bivalve HHRA Addendum in Appendix L of the RI 
(URS, 2003). 
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2.7.1.4 Risk Characterization 

For carcinogens, risks are generally expressed as the incremental probability of an individual’s 
developing cancer over a lifetime as a result of exposure to the carcinogen.  Excess lifetime 
cancer risk is calculated using the following equation: 

Risk = CDI x CSF 

where: 

Risk =	a unitless probability (e.g., 2 x 10-6) of an individual’s developing 
cancer 

CDI =	chronic daily intake averaged over 70 years (milligrams per kilogram 
of body weight per day [mg/kg-day]) 

CSF =carcinogenic slope factor, expressed as (mg/kg-day)-1 

These risks are probabilities that usually are expressed in scientific notation (e.g., 1x10-6). An 
excess lifetime cancer risk of 1x10-6 indicates that an individual experiencing the reasonable 
maximum exposure (RME) estimate has a 1 in 1,000,000 chance of developing cancer as a 
result of site-related exposure. EPA’s generally acceptable risk range for site-related 
exposures is 1x10-6 to 1x10-4. 

The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a 
specified time period (i.e., lifetime) with an RfD derived for a similar exposure period.  An 
RfD represents a level that an individual may be exposed to that is not expected to cause any 
deleterious effect.  The ratio of exposure to toxicity is called a hazard quotient (HQ).  An 
HQ<1 indicates that a receptor’s dose of a single contaminant does not exceed the threshold 
dose, and that toxic non-carcinogenic effects from that chemical are unlikely.  The hazard 
index (HI) is generated by adding the HQs for all COPCs that affect the same target organ 
(e.g., liver) or that act through the same mechanism of action within a medium or across all 
media to which a given individual may reasonably be exposed.  An HI<1 indicates that, based 
on the sum of all HQs from different contaminants and exposure routes, toxic non-
carcinogenic effects from all contaminants are unlikely.  An HI>1 indicates that site-related 
exposures may present a risk to human health.  The HQ is calculated as follows: 

Non-cancer HQ = CDI/RfD 

Detailed risk characterization results are provided in Section 6.4 and in Appendix G of the RI 
Report and in Section 4.4 of the Bivalve HHRA Addendum in Appendix L of the RI (URS, 
2003). Risk characterization summaries for total and site-related human health risks are 
presented in Tables 2.11 through 2.16 and discussed below: 

•	 Other Worker – The RME cancer risk estimate for exposure (ingestion) to 
surface water was 2 x 10-7 (for both total and site-related risk), which is less 
than the lower end of the target risk range (1x10-6 to 1x10-4).  The total non-
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cancer HI was 0.002 (for both total and site-related risk), which is less than the 
acceptable level of 1. 

•	 Other Recreational Person – The RME cancer risk estimate for exposure 
(ingestion) to surface water as 2 x 10-7 (for both total and site-related risk), 
which is less than the lower end of the target risk range (1x10-6 to 1x10-4). The 
total non-cancer HI was 0.008 (for both total and site-related risk), which is less 
than the acceptable level of 1. 

•	 Adult Fisher – RME risk estimates for exposure (dermal contact and ingestion) 
to surface water and animal tissue (fish and crabs) resulted in cancer risk 
estimates of 1 x 10-8 and 8 x 10-4, respectively.  The RME risk estimate for 
exposure (ingestion) to bivalve tissue resulted in a cancer risk estimate of 
3 x 10-4. The risks associated with the ingestion pathway exceeded the 
acceptable risk levels.  The total HIs for consumption of fish/crab tissue and 
exposure to surface water were 5 and 0.0001, respectively.  The total HI for the 
consumption of bivalves was 2.  The HIs for consumption exceed the acceptable 
level of 1. Based on site-related chemicals (i.e., not including background 
contributions), the adult fisher cancer risk (2 x 10-4) and non-cancer HI (2) 
exceeded target levels for consumption of fish and crabs.  For consumption of 
bivalves, the adult fisher cancer risk (6 x 10-5) and non-cancer HI (1) did not 
exceed target levels.  On a target organ basis, the HIs for the immune system, 
eyes, and nails exceeded 1.  The risks and hazards were due almost entirely to 
PCBs and PCTs. The primary exposure route was consumption of fish tissue. 

•	 Child Fisher – RME risk estimates for exposure (dermal contact and ingestion) 
to surface water and animal tissue (fish and crabs) resulted in cancer risk 
estimates of 4 x 10-9 and 2 x 10-4, respectively.  The RME risk estimate for 
exposure (ingestion) to bivalve tissue resulted in a cancer risk estimate of 
7 x 10-5. The risks associated with the ingestion pathway (fish and crabs) 
exceeded the acceptable risk levels.  The total HI for consumption of fish/crab 
tissue and exposure to surface water was 6 and 0.0002, respectively.  The total 
HI for the consumption of bivalves was 3. The HIs for consumption exceed the 
acceptable level of 1.  Based on site-related chemicals (i.e., not including 
background contributions), the child fisher cancer risk (5 x 10-5) was within the 
target risk range (10-6 to 10-4), but the non-cancer HI (3) exceeded target levels 
for consumption of fish and crabs. For consumption of bivalves, the child 
fisher cancer risk (2 x 10-5) and non-cancer HI (1) did not exceed target levels. 
On a target organ basis, the HIs for the immune system, eyes, and nails 
exceeded 1. The hazards were due almost entirely to PCBs. The primary 
exposure route was consumption of fish tissue. 

The risk estimates summarized above are also presented in tabular form in Appendices A.7 
through A.10. 

In summary, direct exposure to chemicals in the surface water resulted in acceptable risks. 
The only exposure pathway that resulted in unacceptable risk was indirect exposure to 
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chemicals in sediment via accumulation in fish, bivalve, and crab tissue (fish being the 
primary exposure route) and subsequent consumption by humans. 

2.7.1.5 Uncertainty 

The risk measures used in risk assessments are not fully probabilistic estimates of risk, but are 
conditional estimates given that a set of assumptions about exposure and toxicity are realized. 
Thus, it is important to specify the assumptions and uncertainties inherent in the risk 
assessment to place the risk estimates in proper perspective.  A detailed discussion of the 
uncertainties associated with the risk assessment is included in Section 6.5 of the RI Report 
and Section 4.6 of the Bivalve HHRA Addendum in Appendix L of the RI (URS, 2003).  

2.7.2 Ecological Risk Summary 

2.7.2.1 Chemicals of Potential Ecological Concern 

To determine the COPEC for ERP Site SS-63, an ERA was performed using sediment data 
from both the PA/SI (Radian, 1999) and the RI (URS, 2003) as well as surface water and biota 
data obtained during the RI. Conservative input values were used during the ERA to calculate 
HQ values for detected chemicals for each of the receptors considered.  The HQs were 
developed for ecological receptors by dividing maximum and average exposure levels by the 
No Observed Adverse Effects Levels (NOAELs) and the Lowest Observed Adverse Effects 
Levels (LOAELs).  If the average concentration of a given chemical resulted in a LOAEL HQ 
greater than 1, then the chemical was identified as a COPEC and evaluated in greater detail. 
Otherwise, it was determined that the chemical did not pose a threat.  The resulting COPECs 
that were retained for further evaluation are presented in Appendix A.11. 

2.7.2.2 Exposure and Ecological Effects Assessment 

ERP Site SS-63 consists of areas of sediment along the shoreline of Langley AFB.  The Back 
River supports a wide variety of aquatic organisms and provides important breeding and 
nursing habitat for many species. The assessment endpoints for SS-63 were chosen based on 
available habitat and include aquatic benthic invertebrates, estuarine fish, piscivorous birds, 
and carnivorous mammals.  These ecological receptors would have a high level of exposure to 
sediment. Benthic invertebrates receive continual exposure to sediment, while other ecological 
receptors are exposed directly to sediment through incidental ingestion or are indirectly 
exposed through ingestion of prey that may have accumulated chemicals in their tissue through 
exposure to sediment. Table 2.17 presents the ecological exposure pathways of concern for 
ERP Site SS-63, including receptors, exposure routes, and assessment and measurement 
endpoints. 

The ecological exposure assessment evaluated the potential exposure pathways associated with 
the Site and developed the following list of potential receptors: benthic invertebrates 
(bivalves), Atlantic croaker (fish), belted kingfisher (bird), and mink.   
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2.7.2.3 Ecological Risk Characterization 

To characterize potential ecological risks, HQs were determined for the COPECs and 
receptors. HQs were calculated by comparing maximum and mean site concentrations to the 
associated NOAEL and LOAEL: 

NOAEL/LOAEL HQ = (Mean or Maximum Total Daily Dose)/(NOAEL or LOAEL) 

For each receptor, the ERA calculated a maximum NOAEL HQ, a mean NOAEL HQ, a 
maximum LOAEL HQ, and a mean LOAEL HQ for each COPEC.  If one of these four HQ 
values was less than 1, then the risk assessment concluded that the chemical had minimal 
potential to pose a risk to that particular receptor.  Because LOAEL HQs are less than 
NOAEL HQs, the LOAEL HQs dictated whether a chemical was identified as having the 
potential to pose a risk to a given receptor.  If a chemical was identified as posing a potential 
risk, then the risk assessment considered additional lines of evidence in order to characterize 
the potential risk.   

For benthic invertebrates exposed to sediment, the mean concentrations of two SVOCs 
(anthracene and dibenzo[a,h]anthracene), one PCT, one PCB, and six pesticides resulted in 
LOAEL HQs greater than 1. These analytical results, which indicated the potential for 
adverse effects to benthic invertebrates, were not supported by indicators of actual stress 
(community structure analysis) or direct measurement of stress (toxicity testing).  At 20 
locations, the structure of the benthic macroinvertebrate community was assessed through 
identification and enumeration of benthic organisms.  This analysis indicated that differences 
in richness and diversity among the sample locations were related to the physical 
characteristics of the sediment, not the sediment chemistry.  Sediment toxicity testing was 
performed with two different organisms: an amphipod (Leptocheirus plumulosus) and a mysid 
shrimp (Mysidopsis bahia). There was no evidence of decreased survival due to exposure of 
Leptocheirus plumulosis to the site sediment.  The mysid shrimp were tested for fecundity and 
growth in addition to survival. No adverse effects on fecundity were observed.  While one 
sample did showed reduced survival, it was collected from an area of no known release.  Five 
samples exhibited decreased mysid shrimp growth.  The repressed growth indicated by these 
results did not correlate with sediment chemistry at these locations; therefore, a correlation 
analysis was not performed.  Based on these additional lines of evidence, it was determined 
that chemicals in the sediment near Langley AFB are not adversely affecting the benthic 
invertebrate community in the Back River. 

For Atlantic Croakers exposed to surface water and sediment, concentrations of 13 metals, 16 
SVOCs, 7 pesticides, and 7 PCBs/PCTs resulted in mean LOAEL HQs greater than 1.0. As 
with the benthic invertebrates, the Atlantic Croaker HQs were evaluated in light of other 
indicators of stress to the fish community.  Tissue analysis of sport fish and small fish 
indicated that SVOCs were not accumulating in fish tissue.  Samples of large fish from two 
locations characterized by high chemical concentrations in sediment and from one reference 
location (i.e., not contaminated), were examined for signs of stress.  During examination, 
specific attention was given to the tissues and organs typically affected by the chemicals 
detected in the tissue of the fish samples. Results of these examinations indicated that the fish 
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appeared to be healthy and did not exhibit any signs of stress or abnormalities.  These 
additional lines of evidence indicate that fish are not adversely affected by chemicals in the site 
sediment or surface water. 

For fish-eating birds (belted kingfisher), the mean concentrations of phenol and 2-(2-methyl-4-
chlorophenoxy) propionic acid (MCPP) detected in fish tissue resulted in LOAEL HQs greater 
than 1. MCPP, which had the highest HQ value at 131, was detected in only one of the three 
dietary components (killifish) for the kingfisher.  In addition, MCPP was detected in only one 
of the 12 samples of killifish tissue analyzed.   

For semi-aquatic carnivorous mammals (mink), only dibenzofuran had a mean LOAEL HQ 
greater than 1. Dibenzofuran was detected in only one of 41 sediment samples.   

These low frequencies of detection indicate that the HQs for MCPP and dibenzofuran may be 
overstating the actual risk to ecological receptors.  In addition, calculation of the HQ values 
assumes that the kingfisher and the mink forage exclusively along the shoreline of Langley 
AFB. In reality, the actual foraging area may include areas that are not associated with 
Langley AFB or ERP Site SS-63.  Based on these factors, it was determined that there was 
minimal potential for adverse effects to fish-eating birds and semi-aquatic carnivorous 
mammals exposed to surface water and sediment. 

Additional ecological risk analysis was performed as part of the FS.  To assess the potential 
for adverse effects to small fish (e.g., killifish, mummichogs), fish tissue concentrations of 
PCBs and PCTs were compared to a toxicity reference value (TRV) developed from data 
provided by EPA Region 3 Biological Technical Advisory Group.  PCTs were not detected in 
the small fish tissue samples collected during the RI, and the maximum PCB concentration was 
less than the TRV.  Based on this analysis, it was concluded that current concentrations of 
PCBs and PCTs in the Back River sediments do not pose an unacceptable threat to small fish. 

2.7.2.4 Uncertainty 

The results of the ERA are influenced to some degree by variability and uncertainty, which 
need to be considered when interpreting results.  Major sources of uncertainty include natural 
variability, and incomplete knowledge of site-specific biological processes and fate and 
transport mechanisms.  A detailed discussion of the uncertainties associated with the ERA is 
included in Section 7.5 of the RI Report (URS, 2003). 

2.8 REMEDIAL ACTION OBJECTIVES 

It is the current judgment of the U.S. Air Force and EPA Region III, in consultation with 
VDEQ, that the Selected Remedy is warranted to protect public health, welfare, and the 
environment from actual or threatened releases of hazardous substances in sediment at ERP 
Site SS-63. Based on the anticipated future use for the area and the findings as documented in 
the RI and FS Reports, including the results of the HHRA and ERA, site-specific RAOs were 
developed to address the sediment contamination at ERP Site SS-63. 
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Based on the HHRA and ERA, there are no unacceptable risks associated with direct exposure 
to surface water or sediment. The only exposure pathway that posed an unacceptable risk was 
indirect exposure to chemicals in the sediment through consumption of fish, bivalves, and 
crabs (fish being the primary exposure route) that had accumulated sediment contaminants in 
their tissues. The way to decrease PCB and PCT concentrations in tissue is to decrease their 
concentrations in the sediment.  Accordingly, RAOs were developed to reduce the levels of 
PCBs and PCTs observed in site sediment to levels that minimize bioaccumulation of those 
contaminants by fish, bivalves, and crabs, the consumption of which pose unacceptable risks 
to human health. 

The ERP Site SS-63 RAOs include the following: 

•	 Eliminate indirect exposure to sediment containing PCBs/PCTs at 
concentrations that pose an incremental cancer risk greater than 1x10-4. 

•	 Eliminate indirect exposure to sediment containing PCBs/PCTs at 
concentrations that pose a target organ HI greater than 1.  

To achieve the above RAOs, specific remedial goals were developed for PCBs and PCTs in 
sediment that would be protective of individuals consuming fish, bivalves, and crabs (fish 
being the primary exposure route) caught at the Site.  Section 3.0 of the FS details how 
remedial goals were calculated.  The sediment concentrations determined to be protective of 
the range of adult/child fisher exposure scenarios are summarized below. 

•	 Recreational Freshwater Angler (fish consumption is 1/2 of total seafood 
ingested) = 1.7 mg/kg total PCBs/PCTs 

•	 Recreational Freshwater Angler (fish consumption is 1/3 of total seafood 
ingested) = 2.8 mg/kg total PCBs/PCTs 

•	 Recreational Marine Angler (fish consumption is 1/2 of total seafood ingested) 
= 2.6 mg/kg total PCBs/PCTs 

•	 Recreational Marine Angler (fish consumption is 1/3 of total seafood ingested) 
= 4.0 mg/kg total PCBs/PCTs 

The remedial goal selected was 1.7 mg/kg total PCBs/PCTs in sediment, the concentration 
protective of the most conservative exposure scenario.   

2.9	 DESCRIPTION OF ALTERNATIVES 

2.9.1	 Remedial Alternatives 

Remedial alternatives to address sediment at ERP Site SS-63 are detailed in the FS.  The 
alternatives evaluated are: 

M:\Projects\AF3014_05_03\R07-08.062.doc 2-18	 HGL 8/11/2008 



 
 

   

 

 

 

 

 

  

 

  

 

 

 

 

  

 

 
 

Record of Decision for Operable Unit 51 (ERP Site SS-63)—Langley Air Force Base, Virginia 

• Alternative No. 1 – No Action (Natural Recovery) 

• Alternative No. 2 – Manage Waste in Place - Monitoring 

• Alternative No. 3 – Mechanical Dredging with Off-Site Disposal  

• Alternative No. 4 – Dry Excavation with Off-Site Disposal 

• Alternative No. 5 – Capping 

2.9.1.1 Alternative No. 1 – No Action (Natural Recovery) 

The No Action alternative is included in accordance with the NCP to serve as a baseline for 
comparison with other alternatives.  Under the No Action alternative, ERP Site SS-63 would 
be left as is.  There is no cost for this alternative, and the timeframe is unlimited. 

2.9.1.2 Alternative No. 2 - Manage Waste in Place - Monitoring 

This is a risk management alternative that involves leaving the contaminated sediment in place 
and collecting additional information over time to evaluate whether natural processes may 
contain, destroy, or otherwise reduce bioavailability of the contaminants.  For example, 
natural deposition of sediment may result in development of a “cap” over areas of elevated 
PCB/PCT concentrations, decreasing the levels to which aquatic organisms are exposed, and 
thus decreasing potential bioaccumulation.  

A long-term monitoring (LTM) program would be included as part of this alternative, which 
addresses PCB/PCT concentrations in sediment and biota in portions of the Southwest Branch. 
Monitoring would include annual sampling of sediment, shellfish, and killifish for 
PCBs/PCTs.  After 5 years of monitoring, an evaluation would be made regarding whether 
additional monitoring needs to be performed or if the monitoring program can be terminated 
(i.e., PCB/PCT concentrations in sediment below the remediation goal). 

For this alternative, the estimated present worth cost is $353,000.  It would take an estimated 
3 months to implement this alternative. 

2.9.1.3 Alternative No. 3 - Mechanical Dredging with Off-Site Disposal 

This alternative involves mechanical dredging and off-site disposal of sediment from portions 
of the Southwest Branch characterized by total PCB/PCT sediment concentrations above the 
remedial goal. With the remedial goal of 1.7 mg/kg total PCBs/PCTs and an assumed 
dredging depth of 1 foot, it is estimated that this alternative will remove 1,693 cubic yards of 
sediment from the Southwest Branch of the Back River.  The proposed remediation areas are 
shown in Figure 2.9. 

The mechanical dredging would be accomplished using an environmental clamshell dry 
dredge. This dredging technology is desirable because it does not require large volumes of 
water to transport sediment from the river bottom to the land.  In addition, it has been shown 
to have high contaminant removal efficiencies, low sediment resuspension, and low overall 
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cost when compared to other dredging techniques.  The dry dredge uses a boom-mounted, 
sealed clamshell bucket to remove sediment from the river bottom.  This procedure occurs at 
low speed, which minimizes sediment resuspension and water quality degradation.  Although 
mechanical dredging will disrupt the benthic habitat, this technique’s impact will be less severe 
than the habitat disruption caused by hydraulic dredging.  Sediment resuspension will be 
contained by use of one or more silt curtains, which will be installed to isolate the work areas 
from the rest of the Back River during dredging activities. Although these silt curtains may 
not completely eliminate the release of suspended material to other parts of the river, they will 
significantly reduce the magnitude of such releases. 

A resuspension monitoring program would be developed for dredging activities at the Site.  A 
performance standard would be developed for local disturbance and downstream transport of 
PCBs/PCTs and other critical water quality parameters.  Based on the characterization results, 
the water would be managed in accordance with the substantive requirements of the Clean 
Water Act and the Virginia Pollution Discharge Elimination System Permit regulation.  This 
approach would ensure compliance with water quality standards and provide a means of 
notifying the public in the event of a release. 

The sediment removed by the sealed clamshell would be deposited into an on-board hopper or 
barge for transfer to an on-shore staging area.  The only water removed during the dredging 
process is water naturally present in the sediment’s pore spaces.  Water that separates from the 
sediment would be containerized on shore and managed in accordance with the substantive 
requirements of the Clean Water Act and the Virginia Pollutant Discharge Elimination System 
Permit regulation. 

Dredged and dewatered sediment would be characterized and disposed of in accordance with 
the Virginia Solid Waste Management regulations.  The Southwest Branch dredged areas 
would not be backfilled. Natural processes would in time fill in the excavation areas. 

If this alternative is implemented, the primary source of PCBs/PCTs in the sediment would be 
removed. The dredging alternative includes construction and operational monitoring during 
implementation operations.  Monitoring requirements would include water quality monitoring 
at the dredge site, monitoring of dredging residuals, monitoring of decant treatment effluent, 
and potential evaluation of air quality during dredging, transport and disposal.  The 
effectiveness of containment structures used during dredge operations would be evaluated by 
assessing suspended solids both inside and outside of the structure.   

During implementation of this alternative, there would be potential for fine particles to be 
suspended and released from the dredging areas; therefore, LTM of post-dredging conditions 
would be conducted to ensure that the areas are not re-contaminated by disturbance of any 
residuals that may remain above cleanup levels.  Monitoring would include annual sampling of 
sediment, shellfish, and killifish for PCBs/PCTs.  Sample locations would be strategically 
located to provide data that are representative of conditions within the remediation areas. 
After 5 years of monitoring, an evaluation would be made regarding whether additional 
monitoring is required or if the monitoring program can be terminated. 
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For this alternative, the estimated present worth cost is $952,000.  Operation and maintenance 
(O&M) costs associated with this alternative are $206,000 and remedial action costs are 
$746,000. It would take an estimated 6 months to implement this alternative. 

2.9.1.4 Alternative No. 4 – Dry Excavation with Off-Site Disposal 

This alternative involves dry excavation and disposal of sediment from portions of the 
Southwest Branch characterized as containing total PCB/PCT sediment concentrations above 
the remedial goal. With the remedial goal of 1.7 mg/kg total PCBs/PCTs, and an assumed 
dredging depth of 1 foot, it is estimated that this alternative would remove 1,693 cubic yards 
of sediment from the Southwest Branch of the Back River.  The remediation areas are shown 
in Figure 2.9. 

Dry excavation of the sediment would begin after the contaminated areas are isolated and 
dewatered (prior to dewatering, authorization from the VDEQ Tidewater Regional Office 
would be required). To accomplish this, temporary coffer dams would be constructed around 
the areas identified for remedial action.  It is estimated that approximately 1,900 feet of dam 
would be required. The dams would be constructed with a minimum of 2 feet of freeboard to 
account for tidal fluctuations and storm events. Prior to installation of the coffer dams, pre-
confirmation sediment samples would be collected and analyzed for PCBs/PCTs.  These data 
would be used to confirm the lateral and vertical extent of the contamination above the 
remedial goal (1.7 mg/kg total PCBs/PCTs) and to assist in the placement of the dams. 

After removal of standing water within the isolated areas, the sediment would be excavated 
using conventional earthmoving equipment (e.g., backhoe).  The sediment would be deposited 
into a mobile hopper and transferred via conveyor belt to an on-shore staging area.  The only 
water removed during the excavation process is water naturally present in the sediment’s pore 
spaces. Water that separates from the sediment would be containerized on shore and managed 
in accordance with the substantive requirements of the Clean Water Act and the Virginia 
Pollutant Discharge Elimination System Permit regulation. 

Excavated and dewatered sediment would be characterized and disposed of off-site in 
accordance with the Virginia Solid Waste Management regulations.  The Southwest Branch 
dredged areas would not be backfilled. Natural processes would in time fill in the excavation 
areas. 

If this alternative is implemented, PCBs/PCTs in Southwest Branch sediment above the 
remedial goal would be removed.  Therefore, LTM of the post-excavation conditions would 
not be required because dry excavation of contaminated sediment is more complete and there 
are no contaminant losses through resuspension.  

For this alternative, the estimated present worth capital cost is $821,000.  There are no O&M 
costs. It would take an estimated 6 months to implement this alternative. 
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2.9.1.5 Alternative No. 5- Capping 

This alternative involves installing a submerged cover system that creates a barrier to 
contaminant migration from the underlying sediments to the water column and to bioturbation. 
Capping would be performed across areas characterized by total PCB/PCT sediment 
concentrations greater than 1.7 mg/kg (Figure 2.9.).  It is estimated that 45,700 square feet of 
sediment in the Southwest Branch would require capping. 

Typical cap materials include soil, sand, gravel, cobbles, clay, geotextile fabrics, and 
combinations of these materials.  Typical cap construction consists of a geotextile fabric 
overlying the contaminated sediment.  A layer of sand, gravel, or similar material overlies the 
fabric. A second tier of geotextile fabric separates the sand or gravel from an overlying armor 
material, such as stone or cobble. The constructed thickness of a typical submerged cap is 
approximately two to three feet.  If chosen as a final remedy, methods for cap construction 
and isolation of resuspended/displaced sediments would be designed and implemented 
consistent with current technology and standards such that secondary releases are minimized 
during and following construction. 

Bathymetric survey maps and field observations indicate that the depth of the river bottom in 
near-shore portions of the Southwest Branch ranges from 0.5 feet (at the shore) to 4-5 feet 
(approximately 100 feet offshore).  The shallow nature of the river in this area will restrict the 
vertical extent (i.e., thickness) of the submerged cap and would require that cap construction 
occur from the land. It is assumed that an installed cap must maintain some portion of the 
water column above it to encourage aquatic and benthic communities to reestablish themselves 
in the capped portion of the river. In order to facilitate this goal, the submerged cap in the 
Southwest Branch would consist of a geotextile fabric overlying the PCB/PCT-contaminated 
sediments. The geotextile fabric would be covered with 6 to 12 inches of cobble or quarried 
riprap stone to weigh down the fabric and armor the cap against storm events.  Once in place, 
the geotextile portion of the cap would prevent sediment contaminated with PCBs/PCTs from 
reentering the water column and would prevent direct exposure of benthic organisms to the 
contaminated sediment.  These measures would minimize the potential for accumulation of 
PCBs/PCTs in the tissues of bivalves, crabs, and receptors farther up the food chain (sport 
fish). 

Land use controls (LUCs) would be implemented in the form of access restrictions to protect 
the cap integrity. A monitoring program would be implemented to annually inspect the 
submerged cap and verify its integrity.  Monitoring would consist of physical inspection of the 
cap materials, in-place thickness, and sediment resuspension to verify that the stone armor 
material is remaining intact.  Any detected damage would be promptly corrected to ensure 
continued protection.  Additional LTM of cap integrity would include evaluation of 
recolonization, chemical and physical isolation, and possibly periodic integrity inspections 
following severe weather events. Cap maintenance needs would be evaluated based on 
periodic inspections. 

In addition to the cap inspections, sediment and biota samples would be collected as part of the 
LTM program. Monitoring would include annual sampling of sediment, shellfish, and killifish 
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for PCBs/PCTs. After 5 years of monitoring, an evaluation would be made regarding whether 
to continue or to terminate the monitoring program. 

For this alternative, the estimated present worth cost is $1,183,000.  O&M costs associated 
with this alternative are $264,000 and remedial action costs are $919,000.  It would take an 
estimated 6 months to implement this alternative. 

2.9.2 Common Elements and Distinguishing Features 

Neither Alternative No. 1 nor Alternative No. 2 includes an engineered action to prevent 
exposure. However, unlike Alternative No. 1, Alternative No. 2 provides monitoring to 
evaluate whether conditions are changing or remaining constant.  Over time, natural processes 
may contain, destroy, or otherwise reduce bioavailability of the contaminants.   

Alternative Nos. 3 and 4 involve the physical removal and off-site disposal of the 
contaminated sediment.  Alternative No. 4 relies on dry excavation of the sediment, while 
Alternative No. 3 uses dredging.  During dredging, there is potential for fine particles to be 
suspended and released from the dredging area to the rest of the Back River.  For this reason, 
LTM of dredged sites is required. With the dry excavation, there is no potential for the fine 
particles to be suspended and migrate away from the Site during remedial activities. 
Therefore, LTM is not required for dry excavated areas. In summary, Alternative No. 3 
would require LTM, while Alternative No. 4 would not. 

Alternative No. 5 is the only remedial alternative to use a cap to minimize exposure of 
ecological receptors to the PCB and PCT contamination.  Because the integrity of the cover 
could degrade with time, LTM is required for this alternative. 

Alternative Nos. 3, 4, and 5 have similar implementation times, estimated to be approximately 
6 months. 

2.9.3 Expected Outcomes of Each Alternative 

The U.S. Air Force currently has no planned alternate use for ERP Site SS-63 regardless of 
whether the contaminants are contained or removed. If Alternative No. 2 was implemented, 
no reduction in exposure to humans would result.  If Alternative Nos. 3 and 4 were 
implemented, exposure would be controlled through off-site disposal of impacted sediment.  If 
Alternative No. 5 were implemented, exposure would be controlled through containment; 
however, LUCs (e.g., monitoring of cap) would be required in the absence of additional 
action. 

2.10 COMPARATIVE ANALYSIS OF ALTERNATIVES 

Nine criteria are used to evaluate the different remediation alternatives individually and against 
each other in order to select a remedy.  A comparative analysis of the alternatives against the 
nine evaluation criteria is discussed below and presented in Table 2.18. 

M:\Projects\AF3014_05_03\R07-08.062.doc 2-23 HGL 8/11/2008 



 
 

   

 

  

 

 

 

 

  

 

 

 

 

  

 

 

Record of Decision for Operable Unit 51 (ERP Site SS-63)—Langley Air Force Base, Virginia 

2.10.1 Threshold Criteria 

2.10.1.1Overall Protection of Human Health and the Environment 

Alternative No. 3 (Mechanical Dredging and Off-Site Disposal) and Alternative No. 4 (Dry 
Excavation with Off-Site Disposal) are the most protective of human health.  Both alternatives 
effectively eliminate the primary source of PCBs/PCTs in the sediment in the Southwest 
Branch. Alternative No. 5 (Capping) protects human health by establishing a physical barrier 
to PCB/PCT contaminant bioaccumulation.  Under Alternative No. 5, the sources of 
PCBs/PCTs are not removed, but are covered to minimize bioaccumulation by aquatic 
organisms. 

Alternative No. 2 (Manage Waste in Place – Monitoring) is less protective than Alternative 
Nos. 3, 4, and 5 because it neither removes the source of PCBs/PCTs nor eliminates the 
exposure pathway. However, Alternative No. 2 manages the potential risk to human receptors 
from fish consumption by assessing reduction of PCB/PCT bioavailability through natural 
processes. Although this alternative provides no reduction of volume, mobility, or toxicity of 
the contaminants, it would allow an evaluation to be made of whether PCBs/PCTs are moving 
up the food chain to higher trophic levels. 

Alternative No. 1 (No Action) is not protective of human health or the environment and does 
not manage the potential risk for bioaccumulation. Alternative No. 1 is not considered further. 

2.10.1.2 Compliance with Applicable or Relevant and Appropriate Requirements 

Alternative Nos. 2, 3, 4, and 5 would comply with Applicable or Relevant and Appropriate 
Requirements (ARARs). During implementation of Alternative Nos. 3, 4, and 5, control 
measures would be implemented to minimize the potential for short-term water quality 
degradation attributable to resuspension of affected sediments. Wetland and floodplain issues 
would be considered and mitigated, as needed, in accordance with the conditions of the Clean 
Water Act 404 permit and Clean Water Act 401 certification programs.  The Virginia Board 
of Game and Inland Fisheries and the National Fish and Wildlife Service would be consulted, 
as needed, to ensure that impacts to listed and protected species are minimized. 

2.10.2 Primary Balancing Criteria 

2.10.2.1Long-Term Effectiveness and Performance 

Alternative Nos. 3 and 4 would effectively and permanently eliminate the potential for 
bioaccumulation by eliminating sediment with PCBs/PCTs above cleanup goals.  Alternative 
No. 4 would ensure the most complete removal of contaminated sediments and no contaminant 
losses through re-suspension; therefore, no LTM of post-excavation conditions would be 
required, while Alternative No. 3 would require LTM of sediment to ensure that the area is 
not re-contaminated by re-suspension of any residuals that may remain above cleanup levels. 
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Alternative No. 5 would prevent contaminant bioaccumulation by providing a physical barrier 
between the contamination and the aquatic organisms.  However, Alternative 5 provides less 
long-term effectiveness than Alternative Nos. 3 and 4 because sediment containing PCB/PCT 
remains in place. A physical monitoring program would need to be implemented to inspect the 
submerged cap and verify its integrity. Any detected damage would need to be corrected 
promptly to ensure continued protection. 

Alternative No. 2 would not address bioaccumulation in a direct or permanent manner but 
would allow the extent of bioaccumulation to be monitored.  Alternative No. 2 would not be as 
effective as Alternative Nos. 3, 4, and 5. 

2.10.2.2Reduction of Toxicity, Mobility, or Volume Through Treatment 

Alternative Nos. 3 and 4 provide the greatest reduction in mobility, toxicity, and volume of 
PCBs/PCTs in sediment at the site through removal. Alternative No. 5 would reduce the 
mobility of contaminated sediments in the Southwest Branch. However, this alternative would 
not reduce contaminant toxicity or volume and would therefore rank lower than Alternative 
Nos. 3 and 4 with respect to these criteria. 

Alternative No. 2 would not provide any reduction in contaminant toxicity, mobility, or 
volume. 

2.10.2.3Short-Term Effectiveness 

Alternative No. 2 could be implemented immediately and would not result in any risk to the 
local community or the environment. A very low potential exists for exposure of workers 
involved in annual sediment and biota sampling events.  This exposure potential is very limited 
and could be controlled by using approved methods for sample collection and analysis 
including implementation of a health and safety plan and use of appropriate personal protective 
equipment. 

Alternative Nos. 3, 4, and 5 could be completed within a reasonable period of time. For these 
alternatives, any potential short-term risk to workers involved in implementation can be 
minimized if workers utilize appropriate personal protective equipment and adhere to health 
and safety protocols. There would be some degree of disruption to the local community, as 
transportation of materials would require additional heavy vehicle traffic, and portions of Back 
River would be temporarily closed to boating and fishing.  The aquatic habitat in the areas 
being remediated would be affected during implementation; however, the effects are expected 
to be temporary. 

2.10.2.4Implementability 

Alternative No. 2 could be readily implemented because the only action required would be 
annual monitoring at a limited number of locations. 
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Alternative Nos. 3 and 4 could be implemented using readily available equipment and 
contractors; however, shallow water may increase the difficulty of execution of clamshell 
dredging in Alternative No. 3. 

Alternative No. 5 could be implemented using readily available equipment and contractors; 
however, shallow water would restrict the vertical extent (i.e., thickness) of the submerged 
cap in Alternative No. 5, requiring that cap construction occur from the land.  Implementation 
of the access restrictions associated with Alternative No. 5 may be difficult because the 
restricted area is not under the control of Langley AFB. 

All of the active remedial alternatives would require staging of personnel and equipment in 
portions of Langley AFB along the Back River shoreline.  The technologies to be used to 
perform the action are well proven and could be successfully implemented with relative ease. 

2.10.2.5Cost 

The estimated cost of Alternative No. 2 is $353,000. Of the remaining alternatives, which 
entail active remedial actions, Alternative No. 4 is the least expensive option on an estimated 
present-worth basis ($821,000).  Alternative No. 3 is the next estimated least costly option 
($952,000), and Alternative No. 5 is estimated as the most expensive option ($1,183,000) on a 
present-worth basis. 

2.10.3 Modifying Criteria 

2.10.3.1State Acceptance 

State involvement has been solicited throughout the CERCLA process and remedy selection. 
The VDEQ as the designated state support agency in Virginia has reviewed this ROD and 
concurs with the Selected Remedy. 

2.10.3.2Community Acceptance 

A public meeting was held on January 8, 2008, to present the Proposed Plan for ERP Site SS-
63 and answer any questions on the Proposed Plan and on the documents in the information 
repository. There were no questions or concerns raised at the meeting.  No written comments, 
concerns, or questions were received by the U.S. Air Force, the EPA, or the Commonwealth 
of Virginia during the public comment period for the Proposed Plan from December 16, 2007 
through January 15, 2008. 

2.11 PRINCIPAL THREAT WASTES 

The NCP establishes an expectation that USEPA will use treatment to address the principal 
threats posed by a site whenever practicable. Principal threat wastes are those source materials 
considered to be highly toxic or highly mobile that generally cannot be contained in a reliable 
manner or would present a significant risk to human health or the environment should 
exposure occur. Historic data for Site ERP Site SS-63 indicated that the site received point and 
non-point source discharges from LAFB, but no principle threat wastes were identified during 
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previous investigations.  Once the remedial action is complete, all site-related COCs in 
sediment would be removed to a concentration that would allow for unlimited use and 
unrestricted exposure at the Site under this CERCLA action.  The use of the term unlimited 
use and unrestricted exposure in this ROD does not supersede the existing Virginia 
Department of Health condemnations or advisories pertaining to shellfishing, fishing, or 
recreation in the Back River and several of its tributaries including the Northwest Branch and 
Southwest Branch. 

2.12 SELECTED REMEDY 

This section presents the basis for the selection of the remedy, a description of the remedy, 
and the expected outcome of the remedy. 

2.12.1 Selected Remedy 

The Selected Remedy for the ERP Site SS-63 LTA Cove is dry excavation with off-site 
disposal. This remedy was identified as Alternative No. 4 in the FS (HGL, 2006). 

2.12.1.1Summary of the Rationale for the Selected Remedy 

Based on the evaluation of the balancing criteria, the Selected Remedy for closure of ERP Site 
SS-63 is Alternative No. 4 - Dry Excavation with Off-Site Disposal.  This remedy was 
selected over the other alternatives because it provides the best balance in order to achieve 
protection of human health and the environment and compliance with ARARs.  The Selected 
Remedy provides a long-term effective and permanent solution for protection of human health 
and the environment at a reasonable cost.  Implementation of the Selected Remedy will meet 
the RAOs listed in Section 2.8 of this ROD. 

Based on current information, the U.S. Air Force, EPA, and VDEQ believe the Selected 
Remedy for ERP Site SS-63 is protective of human health and the environment, complies with 
ARARs, is a permanent, cost-effective remedy, and provides the best balance with respect to 
the nine evaluation criteria. 

2.12.1.2Description of the Selected Remedy 

The Selected Remedy addresses the medium of concern (sediment in the Southwest Branch) 
and comprises the final CERCLA remedial action for the Site.  ERP Site SS-63 surface water 
poses no risk to human health or the environment; therefore, no action is required.  The U.S. 
Air Force is responsible for and shall implement, operate, maintain, monitor, review, and 
enforce the Selected Remedy in accordance with CERCLA and the NCP to ensure protection 
of human health and the environment for the duration of the remedy.  Once the remedial 
action is complete, all site-related COCs in sediment would be removed to levels that would no 
longer present an unacceptable risk to human health or the environment. 
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2.12.1.2.1 Remedy Objectives 

The objectives of the remedy are as follows: 

•	 Eliminate indirect exposure to sediment containing PCBs/PCTs at 
concentrations that pose an incremental cancer risk greater than 1x10-4. 

•	 Eliminate indirect exposure to sediment containing PCBs/PCTs at 
concentrations that pose a target organ HI greater than 1.  

2.12.1.2.2 Remedy Implementation 

Dry excavation of the sediment would begin after the contaminated areas shown on Figure 2.9 
are isolated and dewatered (prior to dewatering, authorization from the VDEQ Tidewater 
Regional Office would be required).  To accomplish this, temporary dams would be 
constructed around the areas identified for remedial action.  It is estimated that approximately 
1,900 feet of dam would be required. The dams would be constructed with a minimum of 2 
feet of freeboard to account for tidal fluctuations and storm events.  Based on a remedial goal 
of 1.7 mg/kg total PCBs/PCTs, the amount of sediment that would require removal is 
estimated to be 1,693 cubic yards. 

After removal of standing water within the isolated areas, the sediment would be excavated 
using conventional earthmoving equipment (e.g., backhoe).  The sediment would be deposited 
into a mobile hopper and transferred via conveyor belt to an on-shore staging area.  The only 
water removed during the excavation process is water naturally present in the sediment’s pore 
spaces. Water that separates from the sediment would be managed in accordance with the 
substantive requirements of the Clean Water Act and the Virginia Pollutant Discharge 
Elimination System Permit regulation.  The decant water would be containerized on shore and, 
at a minimum, sampled for PCBs/PCTs, dissolved oxygen, pH, temperature, and total 
suspended solids. Based on the characterization results, the water would be treated as 
necessary and discharged back into the river. 

Excavated and dewatered sediment would be characterized and disposed of off-site in 
accordance with the Virginia Solid Waste Management regulations.  The Southwest Branch 
dredged areas would not be backfilled. Natural processes would in time fill in the excavation 
areas. 

No LTM would be required subsequent to the removal action.  The use of dry excavation 
would ensure that the remediated areas would not become re-contaminated due to suspension 
and deposition of contaminated particles.  Once removal is complete, sediments remaining at 
the Site would no longer be contaminated at levels that pose an unacceptable risk to human 
health. Because the source of risk will have been eliminated by the removal action, LUCs 
under this ROD would not be required, although any existing Virginia Department of Health 
condemnations or advisories pertaining to shellfishing, fishing, or recreation in the Back River 
and several of its tributaries including the Northwest Branch and Southwest Branch would 
remain in effect. 
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2.12.1.3Summary of the Estimated Selected Remedy Costs 

The information in the attached cost estimates are based on the best available information 
regarding the anticipated scope of the Selected Remedy.  Changes in the cost estimate may 
occur as a result of new information and data collected during development of the remedial 
design of the Selected Remedy.  Major changes will be documented in the form of a 
memorandum in the Administrative Record file.  This is an order of magnitude engineering 
cost estimate that is expected to be within +50 percent to -30 percent of the actual project 
costs. 

The total present-worth costs are $821,000 for the Selected Remedy.  The estimated costs for 
the Selected Remedy are detailed in Table 2.19. It would take an estimated 6 months to 
implement the Selected Remedy. 

2.12.1.4Expected Outcomes of the Selected Remedy 

The Selected Remedy will meet the RAOs and site related contamination would be reduced to 
levels that would no longer present an unacceptable risk to human health or the environment.   
Because the source of risk will have been eliminated by the removal action, LTM and LUCs 
would not be required, although any existing Virginia Department of Health condemnations or 
advisories pertaining to shellfishing, fishing, or recreation in the Back River and several of its 
tributaries including the Northwest Branch and Southwest Branch would remain in effect. 
Attainment of RAOs at ERP Site SS-63 is expected to require 6 months. 

2.13 STATUTORY DETERMINATIONS 

Under CERCLA Section 121 and the NCP, the Selected Remedy must be protective of human 
health and the environment, comply with ARARs, be cost-effective, and utilize permanent 
solutions and alternative treatment technologies or resource recovery technologies to the 
maximum extent practicable.  The following discussion summarizes the statutory requirements 
that are met by the Selected Remedy for sediment in the ERP Site SS-63 Southwest Branch. 

2.13.1 Protection of Human Health and the Environment 

The Selected Remedy is protective of human health and the environment by preventing 
exposure through removal and off-site disposal of PCB/PCT contaminated sediment.  The 
Selected Remedy does not pose unacceptable short-term risk. 

2.13.2 Compliance with Applicable or Relevant and Appropriate Requirements and To-
Be-Considered Criteria 

The Selected Remedy will meet the Federal and State ARARs presented herein.  There are no 
ARARs that the remedy will not meet.  Federal and state ARARs are summarized by 
classification (chemical-specific, location-specific, and action-specific) in Appendix B. 
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2.13.3 Cost-Effectiveness 

The Selected Remedy is cost-effective and represents a reasonable value for the money to be 
spent. In making this determination, the following definition was used: “A remedy shall be 
cost-effective if its costs are proportional to its overall effectiveness (40 CFR Section 
300.430(f)(1)(ii)(D)).” This determination was accomplished by evaluating the overall 
effectiveness of the alternatives that satisfied the threshold criteria.  Overall effectiveness was 
then compared to costs to determine cost-effectiveness.  The relationship of the overall 
effectiveness of this remedial alternative was determined to represent a reasonable value for 
the money to be spent. The estimated present-worth cost of the Selected Remedy is $821,000. 
The Selected Remedy is cost-effective because it provides protection of human health and the 
environment in the shortest timeframe and at the lowest cost of those remedies that satisfy 
ARARs and RAOs. 

2.13.4 Utilization of Permanent Solutions and Alternative Treatment Technologies	 or 
Resource Recovery Technologies to the Maximum Extent Practicable 

The U.S. Air Force and EPA determined that the Selected Remedy represents the maximum 
extent to which permanent solutions and treatment technologies can be used in a practicable 
manner at ERP Site SS-63. VDEQ concurred with this determination.  No principal threat 
wastes have been identified at the Site, and treatment of the contaminated sediment is not 
practicable in a cost-effective manner because of the large volume of waste.  Since long-term 
effectiveness and permanence are achieved in the shortest timeframe with the Selected 
Remedy, the U.S. Air Force, EPA, and VDEQ determined that the Selected Remedy provides 
the best balance of tradeoffs in terms of the balancing criteria, while also considering the 
statutory preference. 

2.13.5 Preference for Treatment as a Principle Element 

The statutory preference for remedies that employ treatment as a principal element will not be 
satisfied at ERP Site SS-63. However, no principal threat wastes have been identified at ERP 
Site SS-63; therefore, the requirement for treatment as a principal element of the remedy is not 
applicable. 

2.13.6 Five Year Review Requirements 

Because the Selected Remedy will not result in site-related pollutants or contaminants 
remaining on-site above levels that would present an unacceptable risk to human health or the 
environment, a 5-year review will not be required for this remedial action. 

2.14	 DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for Operable Unit 51, ERP Site SS-63, at Langley AFB, Virginia, was 
released for public comment in December 2007. The Proposed Plan identified dry excavation 
with off-site disposal of sediment as the Preferred Alternative for remediation.  No comments 
were received during the public comment period. 
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Table 2.2-1. Results of Analyses for Sediment Sampling at Site SS-63, Langley AFB, Virginia 

Parameter
EPA Region III 

Res. Soil RBSLs 
Ecological 

Criteria Ecological Criteria Reference 
SD-01 SD-01 

Duplicate 
SD-02 SD-03 SD-04 SD-05 SD-06 SD-07 SD-08 SD-09 SD-10 SD-10 

Duplicate 
SD-11 SD-12 SD-13 SD-14 SD-15 SD-16 SD-17 SD-18 SD-19 SD-20 

Moisture (%) - - - 24.8 24.4 28.1 28.0 37.9 24.7 21.8 25.8 22.2 24.3 43.4 46.3 57.1 59.0 60.5 39.9 49.3 27.2 55.4 56.3 52.4 63.8 
TOC (mg/kg) - - - 4550 4830 21400 11200 7200 37300 3420 3960 5700 14700 15200 18000 17900 8880 9750 16600 13700 16400 16700 17100 25200 
Total Cyanide (mg/kg) 160 - - 0.193 J 0.528 
VOCs (ug/kg) 
Acetone 780000 - - 20.6 30.7 18.0 20.0 61.2 13.7 J 8.85 8.48 135 159 1030 140 49.5 445 J 22.7 125 119 240 
2-Butanone (MEK) 4700000 - - 3.51 5.76 4.06 10.7 16.3 J 6.35 J 20.8 25.8 3.42 6.59 23.0 18.8 5.67 55.8 
Carbon disulfide 780000 - - 4.35 J 10.2 J 17.5 J 13.8 J 33.6 J 7.12 J 8.28 J 8.12 J 31.6 23.2 80.2 J 15.1 32.6 36.3 19.1 22.7 43.3 
Methylene chloride 85000 - -
Toluene 1600000 - -
SVOCs (mg/kg) 
Acenaphthene 470 0.5 NOAA ER-M Marine 0.200 0.120 J 0.0251 0.0324 
Acenaphthylene 470 0.64 NOAA ER-M Marine 0.0390 
Anthracene 2300 1.1 NOAA ER-M Marine 0.396 0.397 J 0.0599 0.0454 0.129 
Benz(a)anthracene 0.87 1.6 NOAA ER-M Marine 0.0370 0.713 0.351 J 0.828 J 0.382 0.235 0.277 0.498 0.0956 0.0816 
Benz(a)pyrene 0.087 1.6 NOAA ER-M Marine 0.0355 0.643 0.381 J 0.819 J 0.264 0.382 0.651 0.131 0.116 
Benzo(b)fluoranthene 0.87 1.8 NOAA AET Marine 0.0353 0.563 0.336 0.746 0.364 0.232 0.331 0.659 0.138 0.138 
Benzo(g,h,i)perylene 230 0.3 NOAA UET Fresh 0.344 0.155 0.268 0.570 0.0951 0.0930 
Benzo(k)fluoranthene 8.7 0.0272 NOAA Lowest TEL Fresh 0.0372 0.587 0.391 0.677 0.545 0.236 0.360 0.711 0.135 0.115 
Butylbenzylphthalate 1600 0.063 NOAA AET Marine 0.0503 0.0584 
Carbazole 32 0.4 Relative Risk ER-L Marine 0.181 0.183 J 0.0298 0.0374 0.106 
4-Chloro-3-methylphenol 160 - -
Chrysene 87 2.8 NOAA ER-M Marine 0.0154 0.0423 0.726 0.401 J 0.858 J 0.446 0.261 0.367 0.631 0.141 0.117 
Dibenzo(a,h)anthracene 0.087 1.6 NOAA ER-M Marine 
Dibenzofuran 31 0.11 NOAA AET Marine 0.0214 
Di-n-butylphthalate 780 0.058 NOAA AET Marine 
bis(2-Ethylhexyl)phthalate 46 0.18216 NOAA TEL Marine 0.221 1.25 
Fluoranthene 310 5.1 NOAA ER-M Marine 0.0278 0.0810 1.70 0.703 J 1.88 J 0.718 0.472 0.524 0.982 0.208 0.190 
Fluorene 310 0.54 NOAA ER-M Marine 0.233 0.0342 
Indeno(1,2,3-cd)pyrene 0.87 0.01732 NOAA Lowest TEL Fresh 0.327 0.464 J 0.151 0.240 0.521 0.0868 0.0859 
2-Methylnaphthalene 160 0.67 NOAA ER-M Marine 0.0157 0.0329 
Naphthalene 160 2.1 NOAA ER-M Marine 0.191 0.0383 
Phenanthrene 230 1.5 NOAA ER-M Marine 0.0463 1.37 0.292 J 1.40 J 0.310 0.251 0.197 0.481 0.0607 0.0536 
Pyrene 230 2.6 NOAA ER-M Marine 0.0247 0.0650 1.14 0.583 J 1.39 J 0.625 0.403 0.465 0.874 0.194 0.178 
Chlorinated Pesticides & PCBs (ug/kg) 
Aldrin 38 9.5 NOAA AET Marine 6.21 10.5 9.10 12.9 
alpha-BHC 100 100 NOAA UET Fresh 9.01 
beta-BHC 350 100 NOAA UET Fresh 17.7 
gamma-BHC 490 100 NOAA UET Fresh 
alpha-Chlordane 1800 6 NOAA ER-M Marine 3.08 
gamma-Chlordane 1800 6 NOAA ER-M Marine 46.1 12.6 4.99 1.96 0.583 
4,4'-DDD 2700 20 NOAA ER-M Marine 19.4 29.0 39.3 21.6 13.0 9.67 9.92 10.6 10.8 5.56 
4,4'-DDE 1900 27 NOAA ER-M Marine 4.01 3.52 2.30 24.8 12.7 10.0 21.1 17.3 9.83 5.01 7.52 8.71 7.43 8.08 
4,4'-DDT 1900 7 NOAA ER-M Marine 3.69 82.9 J 37.0 4.64 4.07 5.91 
Dieldrin 40 8 NOAA ER-M Marine 6.91 1.81 1.99 
Endosulfan I 47000 - -
Endosulfan II 47000 - - 12.1 J 14.8 
Endosulfan sulfate 47000 - - 0.618 2.41 37.7 12.4 7.56 13.2 7.38 10.0 6.35 2.01 1.60 
Endrin 2300 0.02 Relative Risk ER-L Marine 
Endrin aldehyde1 2300 0.02 Relative Risk ER-L Marine 31.6 12.5 7.52 27.8 4.76 3.74 
Endrin ketone1 2300 0.02 Relative Risk ER-L Marine 0.214 J 16.3 J 45.3 J 49.0 
Heptachlor 140 0.3 NOAA AET Marine 
Heptachlor epoxide 70 0.6 NOAA TEL Fresh 
Methoxychlor 39000 - -
PCB-1254 320 180 NOAA ER-M Marine 15.1 27.2 1210 146 146 
PCB-1260 320 180 NOAA ER-M Marine 
Chlorinated Herbicides (ug/kg) 
Dichloroprop 63000 - -
MCPA 3900 - -
2,4-D 78000 - -
2,4,5-T 78000 - -
Metals (mg/kg) 
Aluminum 7800 - - 2560 2610 3840 4130 9620 2760 J 1800 1320 2380 3660 6000 J 9880 J 11900 16400 19400 5870 9210 3620 13600 13900 14000 17200 
Antimony 3.1 2 Relative Risk ER-L Marine 0.405 J 
Arsenic 0.43 70 NOAA ER-M Marine 1.72 1.54 2.16 2.39 4.69 1.83 1.43 0.920 2.10 2.12 3.42 J 5.99 J 7.59 8.78 9.66 5.79 6.13 4.34 10.5 10.7 8.01 8.65 
Barium 550 48 NOAA AET Marine 8.53 7.84 12.1 9.08 20.5 5.65 4.39 3.42 11.2 9.09 19.6 J 29.1 J 34.0 36.7 43.6 12.8 19.6 9.91 27.1 28.1 25.7 31.6 
Beryllium 16 - - 0.118 0.101 0.139 0.152 0.374 0.130 0.116 0.131 0.158 0.296 J 0.464 J 0.562 0.727 0.821 0.340 0.513 0.261 0.805 0.805 0.776 0.773 
Cadmium 3.9 9.6 NOAA ER-M Marine 0.0798 J 0.140 J 0.240 0.0861 0.139 
Calcium - - - 342 301.0 548 643 1170 605 352 148 476 529 895 J 1490 J 1470 2090 2560 1220 2050 26500 1640 1700 1360 1690 
Chromium 23 370 NOAA ER-M Marine 6.24 5.99 11.5 12.4 28.3 9.27 J 6.54 2.83 8.41 9.91 22.8 J 35.3 J 42.9 42.3 44.9 15.9 23.5 11.9 34.6 34.1 28.8 48.3 
Cobalt 160 10 NOAA AET Marine 1.12 0.784 1.25 1.43 3.08 1.28 1.07 0.322 1.03 1.47 2.41 J 3.85 J 4.81 5.97 6.73 3.59 4.50 2.25 6.96 6.96 7.02 5.01 
Copper 310 270 NOAA ER-M Marine 2.47 2.31 4.48 5.18 10.7 2.88 2.04 1.47 3.91 4.66 20.1 21.5 21.9 21.8 24.5 10.3 12.8 6.29 17.6 17.8 13.8 27.7 
Iron 2300 - - 3820 3530 5050 5400 12700 4400 J 3170 1300 4790 5000 8480 J 13600 J 16600 21600 25100 10900 14400 8460 22400 22400 18400 20700 
Mercury 0.78 0.71 NOAA ER-M Marine 0.0174 0.0154 0.0218 0.0309 0.0429 0.0139 0.0116 0.0100 0.0160 0.0304 0.2170 0.190 0.233 0.148 0.0952 0.0489 0.0742 0.0381 0.0743 0.0859 0.0868 0.107 
Lead 218 NOAA ER-M Marine 4.76 4.50 9.51 17.0 18.3 5.83 3.93 3.37 8.21 10.0 26.9 J 39.2 J 51.7 38.5 39.0 17.6 24.2 13.4 35.5 34.9 29.8 28.9 
Magnesium - - - 706 719 1120 1200 2790 951 730 376 853 1120 1950 J 3080 J 3620 4950 5730 2770 3010 1660 4300 4270 3700 4970 
Manganese 160 260 NOAA AET Marine 24.0 22.7 30.9 26.4 74.3 23.5 15.5 6.68 26.1 29.4 48.5 J 76.3 J 119 139 163 91.3 94.2 57.7 118 116 94.5 107 
Nickel 160 51.6 NOAA ER-M Marine 2.00 1.91 3.14 3.53 8.23 2.71 1.85 0.969 2.24 3.17 6.15 J 10.3 J 13.2 15.3 17.0 6.13 9.03 4.07 13.9 14.0 12.8 13.7 
Potassium - - - 382 393 655 712 1670 535 431 212 572 652 1160 J 1970 J 2210 3080 3380 1110 1730 606 2580 2570 2590 3480 
Selenium 39 - - 0.458 0.374 0.432 0.360 0.584 J 0.728 0.642 0.625 0.635 0.572 
Silver 39 3.7 NOAA ER-M Marine 0.246 J 0.478 J 1.30 0.619 0.295 0.276 0.151 0.474 0.519 0.161 0.534 
Sodium - - - 1710 1980 2350 2300 4420 2000 1740 1520 1730 1990 3280 J 5020 J 5790 8650 8810 3600 5450 2150 6730 6850 5450 9420 
Thallium 0.55 - - 0.531 
Vanadium 55 57 NOAA AET Marine 6.78 6.63 9.48 10.3 22.8 7.37 J 5.51 3.21 8.78 9.33 17.2 J 27.9 J 34.0 41.0 46.8 16.6 24.1 14.2 36.2 35.6 32.6 40.3 
Zinc 2300 410.0 NOAA ER-M Marine 15.2 14.1 22.8 27.6 56.9 22.5 14.6 8.74 18.9 25.0 53.9 J 81.9 J 94.4 112 125 56.8 79.3 40.2 120 116 102 88.8 
PCTs (ug/kg) 
Aroclor 5432 140 180 NOAA ER-M Marine 1400 2200 3500 500 64.0 
Aroclor 6040 140 180 NOAA ER-M Marine 120 320 270 150 90.0 
Aroclor 6062 140 180 NOAA ER-M Marine 110 J 760 120 86.0 62.0 
Aroclor 6070 140 180 NOAA ER-M Marine 
Acid Volatile Sulfides (um/g) NV - - 3.40 2.40 2.10 4.00 10.2 1.60 0.890 3.10 1.00 2.50 5.70 7.40 8.80 17.9 32.1 2.90 12.6 7.40 20.1 18.7 15.3 21.9

-Screening criteria unavailable
 

Blank cell - Analyte was not detected in any of the samples from the indicated investigation. 
 

B - Concentration similar to low-level concentrations found in associated blanks. 
 

J - Estimated value. 
 

1 Endrin used as surrogate 
 

Indicates result exceeds Human Health Criteria
 Indicates result exceeds Ecological Health Criteria
 Indicates result exceeds Ecological and Human Health Criteria 
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Table 2.2-1. Results of Analyses for Sediment Sampling at Site SS-63, Langley AFB, Virginia 

Parameter 
EPA Region III 

Res. Soil RBSLs 
Ecological 

Criteria Ecological Criteria Reference 
TOX-01 TOX-02 TOX-03 TOX-04 TOX-05 TOX-05 

Duplicate 
TOX-06 TOX-07 TOX-08 TOX-09 TOX-10 R-1 R-2 R-3 R-4 R-5 R-5 

Duplicate 
R-6 R-7 R-8 R-9 R-10 R-11 

Moisture (%) - - - 28.1 48.0 28.3 24.3 26.4 25.7 51.9 55.6 60.9 61.6 57.6 
TOC (mg/kg) - - - 7670 8220 8460 2910 11100 13300 16700 17600 8370 8170 7780 
Total Cyanide (mg/kg) 160 - - 0.349 
VOCs (ug/kg) 
Acetone 780000 - - 8.03 67.2 15.0 223 21.2 B 96.2 J 143 407 109 86.2 80.3 
2-Butanone (MEK) 4700000 - - 5.45 8.35 7.05 J 21.1 J 18.2 91.5 14.2 7.59 7.29 3.13 
Carbon disulfide 780000 - - 4.87 12.9 14.2 7.39 16.2 31.6 24.7 50.6 10.8 19.7 37.6 2.35J 3.55 J 2.89 3.40 3.29 4.15 
Methylene chloride 85000 - - 1.14 1.64 1.52 1.54 1.77 3.67 2.23 2.33 1.95 4.35 4.76 2.09 3.49 4.21 5.23 9.52 10.2 
Toluene 1600000 - - 1.18 J 
SVOCs (mg/kg) 
Acenaphthene 470 0.5 NOAA ER-M Marine 1.45 J 0.371J 
Acenaphthylene 470 0.64 NOAA ER-M Marine 
Anthracene 2300 1.1 NOAA ER-M Marine 7.99 J 1.02J 0.585 0.427 
Benz(a)anthracene 0.87 1.6 NOAA ER-M Marine 25.7 J 0.374 0.404 3.78J 2.06 J 3.39 1.80 0.218 0.294 0.747 
Benz(a)pyrene 0.087 1.6 NOAA ER-M Marine 27.4 J 0.448 0.464 3.85 2.55 4.42 2.11 0.333 1.12 
Benzo(b)fluoranthene 0.87 1.8 NOAA AET Marine 19.9 J 0.382 0.474 0.246 J 3.43J 2.26 J 3.95 2.20 0.491 0.623 1.28 
Benzo(g,h,i)perylene 230 0.3 NOAA UET Fresh 15.9 J 2.35J 1.73 J 2.78 1.33 0.848 
Benzo(k)fluoranthene 8.7 0.0272 NOAA Lowest TEL Fresh 23.8 J 0.400 0.425 0.246 J 3.44 2.57 3.65 1.58 0.491 0.623 1.01 
Butylbenzylphthalate 1600 0.063 NOAA AET Marine 
Carbazole 32 0.4 Relative Risk ER-L Marine 
4-Chloro-3-methylphenol 160 - - 0.681 

2.44 0.324 0.335 1.26Chrysene 87 2.8 NOAA ER-M Marine 27.4 J 0.471 0.581 4.96 J 2.70 J 4.32 
Dibenzo(a,h)anthracene 0.087 1.6 NOAA ER-M Marine 1.03 
Dibenzofuran 31 0.11 NOAA AET Marine 0.208 
Di-n-butylphthalate 780 0.058 NOAA AET Marine 
bis(2-Ethylhexyl)phthalate 46 0.18216 NOAA TEL Marine 3.35 2.84 0.485 
Fluoranthene 310 5.1 NOAA ER-M Marine 63.0 J 0.800 0.894 8.69 J 4.90 J 5.99 3.78 0.620 0.518 1.93 
Fluorene 310 0.54 NOAA ER-M Marine 0.481 
Indeno(1,2,3-cd)pyrene 0.87 0.01732 NOAA Lowest TEL Fresh 14.5 J 2.37 1.73 2.73 1.30 0.829 
2-Methylnaphthalene 160 0.67 NOAA ER-M Marine 
Naphthalene 160 2.1 NOAA ER-M Marine 

0.281 0.601Phenanthrene 230 1.5 NOAA ER-M Marine 24.2 J 0.357 4.73 J 1.73 J 1.73 1.73 
Pyrene 230 2.6 NOAA ER-M Marine 48.8 J 0.686 0.767 0.0916 0.123 7.13 J 3.99 J 5.24 3.42 0.468 0.450 1.67 0.214 
Chlorinated Pesticides & PCBs (ug/kg) 
Aldrin 38 9.5 NOAA AET Marine 6.79 3.49 J 
alpha-BHC 100 100 NOAA UET Fresh 9.21 
beta-BHC 350 100 NOAA UET Fresh 
gamma-BHC 490 100 NOAA UET Fresh 
alpha-Chlordane 1800 6 NOAA ER-M Marine 6.00 4.33 1.59 

1.58 
9.63 
9.86 
6.56 

5.83 

5.43 
1.48 
4.6 

5.44 

17.9 
6.94 

gamma-Chlordane 1800 6 NOAA ER-M Marine 15.7 66.9 J 27.3 J 284 33.6 15 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 

2700 
1900 
1900 

40 
47000 
47000 
47000 

20 
27 
7 
8 
-
-
-

NOAA ER-M Marine 
NOAA ER-M Marine 
NOAA ER-M Marine 
NOAA ER-M Marine 

-
-
-

3.99 

1.16 

9.07 
9.55 
6.11 

3.48 

3.53 

7.00 
4.70 
12.9 

37.0 
26.5 

15.0 

28.4 
18.1 

6.64 J 

6.24 J 
11.4 

63.7 
23.1 

31.9 
23.0 

29.8 
13.4 
155 
7.70 

7.33 
8.24 

11.9 
8.12 

3.75 

12.1 
8.07 

3.86 

10.0 
6.41 

2.43 
1.25 
2.25 

117 
52.8 J 

122 
33.8 J 
11.0 J 

141 

159 J 

56.0 

56.3 54.2 

5.56 

10.2 J 

6.11 JEndrin 2300 0.02 Relative Risk ER-L Marine 564 J 
Endrin aldehyde1 2300 0.02 Relative Risk ER-L Marine 11.9 7.50 73.4 10.4 8.02 J 204 J 11.1 J 
Endrin ketone1 2300 0.02 Relative Risk ER-L Marine 20.3 11.1 118 18.4 18.4J 6.40 
Heptachlor 140 0.3 NOAA AET Marine 1.68 J 

418 J 24.9 J 

6.88 

Heptachlor epoxide 70 0.6 NOAA TEL Fresh 2.64 J 3.50 3.20 0.722 
Methoxychlor 39000 - -
PCB-1254 320 180 NOAA ER-M Marine 4180 736 

5.72 

PCB-1260 
Chlorinated Herbicides (ug/kg) 
Dichloroprop 
MCPA 
2,4-D 
2,4,5-T 

320 

63000 
3900 

78000 
78000 

180 

-
-
-
-

NOAA ER-M Marine 

-
-
-
-

13000 

108 

10100 

2.52 J 

16300 14500 13700 

3.51 3.58 J 
12.9 
4.27 

Metals (mg/kg) 
Aluminum 7800 - - 3150 10700 K 6580 1790 3910 3990 10900 11300 13900 14700 13700 3000 1540 1670 4890 2440 2930 3310 15,100 14800 H 14,700 17,300 22,000 
Antimony 3.1 2 Relative Risk ER-L Marine 0.314 0.416 J 0.247 2.14 J 0.620 0.438 0.170 0.268 J 1.20 J 0.295 0.341 0.335 
Arsenic 0.43 70 NOAA ER-M Marine 1.87 6.47 3.47 0.830 3.30 3.39 6.52 6.41 10.0 10.4 9.49 1.85 0.744 1.49 4.74 3.87 2.54 3.50 8.11 7.77 

30.9 
0.736 

8.94 
30.2 

0.810 

10.2 
37.7 

0.842 

12.1 
41.5 
1.42 

Barium 550 48 NOAA AET Marine 9.25 31.3 14.3 6.58 18.6 19.2 34.8 30.1 26.2 27.7 25.6 6.82 4.75 5.12 9.64 33.2 30.5 39.7 51.0 
Beryllium 16 - - 0.128 0.466 0.287 0.0664 0.205 0.200 0.508 0.522 0.825 0.826 0.867 0.195 0.316 0.105 0.321 0.251 0.218 0.727 
Cadmium 3.9 9.6 NOAA ER-M Marine 0.226 0.107 0.156 0.179 0.105 0.898 0.880 0.967 0.238 0.142 0.210 1.38 1.46 
Calcium - - - 447 1230 787 212 1220 1460 1930 2320 1590 1680 1500 411 219 1000 833 14,300 10,300 1390 2850 1470 1900 1730 2080 
Chromium 23 370 NOAA ER-M Marine 9.28 33.1 19.4 3.84 71.9 61.0 63.3 36.4 34.4 35.5 31.5 12.0 4.43 5.28 14.8  28.3 J 50.8 J 54.6 42.2 32.9 44.0 39.7 48.2 
Cobalt 160 10 NOAA AET Marine 0.978 3.36 2.20 0.389 2.05 2.10 4.46 4.28 6.85 6.96 7.94 0.953 0.716 0.833 2.00 1.73 1.68 1.98 5.76 5.47 6.07 6.54 9.84 
Copper 310 270 NOAA ER-M Marine 4.73 23.4 7.72 2.78 19.2 14.8 26.7 22.8 17.3 18.1 14.8 3.80 1.55 1.52 4.68 38.6 J 81.1 J 59.9 27.0 21.6 19.4 21.4 25.0 
Iron 2300 - - 3920 13900 8180 1740 6840 6490 16100 16500 22900 23600 21900 3740 1830 2600 9800 5120 5950 5870 18,400 18,000 19,900 23,600 29,200 
Mercury 0.78 0.71 NOAA ER-M Marine 0.0199 0.0957 0.0672 0.0122 0.207 0.236 0.269 0.149 0.101 0.136 0.0683 0.0169 0.0126 0.0459 0.128 J 0.217 J 0.120 J 0.161 0.121 0.106 0.0830 0.123 
Lead 218 NOAA ER-M Marine 45.3 164 L 15.7 4.87 32.2 25.0 46.1 32.2 33.8 34.3 35.3 6.51 3.66 3.74 7.61 54.9 J 186 J 147 75.7 31.8 84.0 42.7 47.3 
Magnesium - - - 937 3120 1840 561 2340 2370 3930 4250 4420 4570 4070 805 467 654 1530 1940 2260 1960 5230 4060 4180 4430 5790 
Manganese 160 260 NOAA AET Marine 24.0 81.0 54.7 9.72 63.0 60.8 109 108 121 131 109 22.1 13.2 16.4 39.2 60.1 58.1 50.1 125 111 116 122 158 
Nickel 160 51.6 NOAA ER-M Marine 2.71 9.46 5.49 1.37 5.44 5.21 11.9 10.9 13.7 14.3 14.5 2.37 1.23 1.40 4.03 3.69 3.80 4.45 13.5 12.2 12.8 15.7 19.5 
Potassium - - - 541 1860 1200 298 727 737 2120 2240 2480 2490 2230 541 305 354 1150 492 570 568 2260 2200 2200 2860 3790 
Selenium 39 - - 0.355 0.335 
Silver 39 3.7 NOAA ER-M Marine 0.275 1.34 0.302 0.482 0.421 0.454 0.440 0.267 0.0430 0.718 J 0.293 J 0.349 0.419 0.558 0.479 0.460 0.621 
Sodium - - - 2620 5800 3750 2120 2580 2210 6390 7720 7180 7520 5210 1750 1460 1560 1910 2360 2110 2370 6040 5660 5360 6390 8460 
Thallium 0.55 - - 0.572 0.352 
Vanadium 55 57 NOAA AET Marine 8.03 26.6 16.0 4.17 14.5 13.8 31.9 29.5 35.1 37.0 34.0 7.83 4.25 5.52 19.3 10.2 11.50 12.6 39.7 36.1 36.0 43.9 53.1 
Zinc 2300 410.0 NOAA ER-M Marine 21.0 84.4 37.8 11.9 65.9 68.1 115 101 120 123 121 18.4 9.95 10.8 30.0 73.4 68.3 96.8 134 96.5 108 124 157 
PCTs (ug/kg) 

2800 JAroclor 5432 140 180 NOAA ER-M Marine 490 840 1800 1300 6100 J 2200 J 7200 J 
Aroclor 6040 140 180 NOAA ER-M Marine 100 100 J 380 
Aroclor 6062 140 180 NOAA ER-M Marine 
Aroclor 6070 140 180 NOAA ER-M Marine 89 J 150 

13.4 8.80 9.30 9.80Acid Volatile Sulfides (um/g) NV - - 2.00 11.1 4.80 1.17 6.60 7.40 19.0 

-Screening criteria unavailable 
 

Blank cell - Analyte was not detected in any of the samples from the indicated investigation. 
 

B - Concentration similar to low-level concentrations found in associated blanks. 
 

J - Estimated value. 
 

1 Endrin used as surrogate 
 

Indicates result exceeds Human Health Criteria
 Indicates result exceeds Ecological Health Criteria
 Indicates result exceeds Ecological and Human Health Criteria 
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Table 2.2. Summary of PCB/PCT Arochlors, Back River, Langley Air Force Base, Virginia 
(Page 1 of 5) 

Sample ID 
Number 

PCB/PCT Arochlors (µg/kg) 

PCB 
1016 Q 

PCB 
1221 Q 

PCB 
1232 Q 

PCB 
1242 Q 

PCB 
1248 Q 

PCB 
1254 Q 

PCB 
1260 Q 

PCT 
5432 Q 

PCT 
5460 Q 

PCT 
6040 Q 

PCT 
6062 Q 

PCT 
6070 Q Total 

INS-A1-01 44 U 44 U 44 U 44 U 44 U 44 U 44 U 88 U 88 U 88 U 88 U 88 U 0 
INS-A2-01 44 U 44 U 44 U 44 U 44 U 44 U 44 U 87 U 87 U 87 U 87 U 87 U 0 
INS-A3-01 58 U 58 U 58 U 58 U 58 U 58 U 58 U 120 U 120 U 120 U 120 U 120 U 0 
INS-A4-01 46 U 46 U 46 U 46 U 46 U 64 46 U 92 U 92 U 92 U 92 U 92 U 64 
INS-A5-01 59 U 59 U 59 U 59 U 59 U 59 U 59 U 120 U 120 U 120 U 120 U 120 U 0 
INS-A6-01 53 U 53 U 53 U 53 U 53 U 53 U 53 U 110 U 110 U 110 U 110 U 110 U 0 
INS-A7-01 260 U 260 U 260 U 260 U 260 U 260 U 260 U 510 U 510 U 510 U 510 U 510 U 0 
INS-A8-01 47 U 47 U 47 U 47 U 47 U 23 J 47 U 94 U 94 U 94 U 94 U 94 U 23 
INS-A9-01 44 U 44 U 44 U 44 U 44 U 25 J 44 U 88 U 88 U 88 U 88 U 88 U 25 
INS-A9-31 45 U 45 U 45 U 45 U 45 U 79 45 U 90 U 23 JP 90 U 90 U 90 U 102 

INS-A10-01 49 U 49 U 49 U 49 U 49 U 49 U 49 U 98 U 98 U 98 U 98 U 98 U 0 
INS-A11-01 46 U 46 U 46 U 46 U 46 U 46 U 46 U 91 U 91 U 91 U 91 U 91 U 0 
INS-A12-01 54 U 54 U 54 U 54 U 54 U 54 U 54 U 110 U 110 U 110 U 110 U 110 U 0 
INS-A13-01 45 U 45 U 45 U 45 U 45 U 45 U 45 U 89 U 89 U 89 U 89 U 89 U 0 
INS-A14-01 55 U 55 U 55 U 55 U 55 U 100 55 U 110 U 110 U 110 U 110 U 110 U 100 
INS-A15-01 49 U 49 U 49 U 49 U 49 U 49 U 25 J 98 U 98 U 98 U 98 U 98 U 25 
INS-A16-01 63 U 63 U 63 U 63 U 63 U 98 63 U 130 U 130 U 130 U 130 U 130 U 98 
INS-A17-01 44 U 44 U 44 U 44 U 44 U 12 J 44 U 88 U 88 U 88 U 88 U 88 U 12 
INS-A18-01 47 U 47 U 47 U 47 U 47 U 340 47 U 93 U 45 J 93 U 93 U 93 U 385 
INS-A18-31 47 U 47 U 47 U 47 U 47 U 86 47 U 93 U 93 U 93 U 93 U 93 U 86 
INS-A19-01 96 U 96 U 96 U 96 U 96 U 96 U 96 U 190 U 190 U 190 U 190 U 190 U 0 
INS-A20-01 72 U 72 U 72 U 72 U 72 U 72 U 85 * 150 U 150 U 150 U 150 U 150 U 85 
INS-A21-01 2200 U 2200 U 2200 U 2200 U 2200 U 3600 2200 U 4400 U 370 J 4400 U 4400 U 4400 U 3970 
INS-A21-51 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 0 
INS-A22-01 2300 U 2300 U 2300 U 2300 U 2300 U 14000 2300 U 4700 U 1200 J 4700 U 4700 U 4700 U 15200 
INS-A23-01 61 U 61 U 61 U 61 U 61 U 160 61 U 120 U 120 U 120 U 120 U 120 U 160 
INS-A24-01 110 U 110 U 110 U 110 U 110 U 790 110 U 210 U 79 J 210 U 210 U 210 U 869 
INS-A24-31 260 U 260 U 260 U 260 U 260 U 850 260 U 520 U 71 J 520 U 520 U 520 U 921 
INS-A25-01 95 U 95 U 95 U 95 U 95 U 700 

95 

U 190 U 51 J 190 U 190 U 190 U 751 



 

 
 

 

 
  
  
  
  
  
  
  
 
 
  
  
  
  
 
 
 
 
 
 
 
  
 
 
 
 
 
  
 

Table 2.2. Summary of PCB/PCT Arochlors, Back River, Langley Air Force Base, Virginia 
(Page 2 of 5) 

Sample ID 
Number 

PCB/PCT Arochlors (µg/kg) 

PCB 
1016 Q 

PCB 
1221 Q 

PCB 
1232 Q 

PCB 
1242 Q 

PCB 
1248 Q 

PCB 
1254 Q 

PCB 
1260 Q 

PCT 
5432 Q 

PCT 
5460 Q 

PCT 
6040 Q 

PCT 
6062 Q 

PCT 
6070 Q Total 

INS-A26-01 450 U 450 U 450 U 450 U 450 U 1300 

450 

U 890 U 100 J 890 U 890 U 890 U 1400 
INS-A27-01 45 U 45 U 45 U 45 U 45 U 200 45 U 89 U 89 U 89 U 89 U 89 U 200 
INS-A28-01 100 U 100 U 100 U 100 U 100 U 710 P 100 U 200 U 460 200 U 200 U 200 U 1170 
INS-A29-01 44 U 44 U 44 U 44 U 44 U 78 44 U 88 U 88 U 88 U 88 U 88 U 78 
INS-A30-01 43 U 43 U 43 U 43 U 43 U 43 U 43 U 410 87 U 87 U 87 U 87 U 410 
INS-A31-01 43 U 43 U 43 U 43 U 43 U 43 U 43 U 220 87 U 87 U 87 U 87 U 220 
INS-A32-01 45 U 45 U 45 U 45 U 45 U 96 

45 

U 90 U 110 90 U 90 U 90 U 206 
INS-A33-01 50 U 50 U 50 U 50 U 50 U 50 U 50 U 940 99 U 99 U 99 U 99 U 940 
INS-A34-01 71 U 71 U 71 U 71 U 71 U 110 *P 71 U 140 U 140 U 140 U 140 U 140 U 110 
INS-A35-01 82 U 82 U 82 U 82 U 82 U 82 U 38 JP 160 U 160 U 160 U 160 U 160 U 38 
INS-A36-01 61 U 61 U 61 U 61 U 61 U 61 U 61 U 1400 120 U 120 U 120 U 120 U 1400 
INS-A37-01 42 U 42 U 42 U 42 U 42 U 100 

42 

U 710 84 U 84 U 84 U 84 U 810 
INS-A37-31 41 U 41 U 41 U 41 U 41 U 110 

41 

U 490 83 U 83 U 83 U 83 U 600 
INS-A38-01 60 U 60 U 60 U 60 U 60 U 250 P 60 U 2000 120 U 120 U 120 U 120 U 2250 
INS-A39-01 66 U 66 U 66 U 66 U 66 U 50 J 66 U 200 P 130 U 130 U 130 U 130 U 250 
INS-A40-01 78 U 78 U 78 U 78 U 78 U 90 

78 

U 430 P 160 U 160 U 160 U 160 U 520 
INS-A41-01 76 U 76 U 76 U 76 U 76 U 150 P 76 U 150 U 150 U 150 U 150 U 150 U 150 
INS-A42-01 43 U 43 U 43 U 43 U 43 U 43 U 210 P 85 U 85 U 85 U 85 U 85 U 210 
INS-A43-01 88 U 88 U 88 U 88 U 88 U 88 U 88 U 180 U 180 U 180 U 180 U 180 U 0 
INS-A44-01 86 U 86 U 86 U 86 U 86 U 86 U 86 U 170 U 170 U 170 U 170 U 170 U 0 
INS-A45-01 69 U 69 U 69 U 69 U 69 U 140 P 69 U 300 P 140 U 140 U 140 U 140 U 440 
INS-A46-01 88 U 88 U 88 U 88 U 88 U 95 88 U 180 U 180 U 180 U 180 U 180 U 95 
INS-A46-51 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 0 
INS-A47-01 46 U 46 U 46 U 46 U 46 U 69 P 46 U 91 U 91 U 91 U 91 U 91 U 69 
INS-A48-01 80 U 80 U 80 U 80 U 80 U 80 U 80 U 160 U 160 U 160 U 160 U 160 U 0 
INS-A48-31 82 U 82 U 82 U 82 U 82 U 82 U 82 U 160 U 160 U 160 U 160 U 160 U 0 
INS-A49-01 85 U 85 U 85 U 85 U 85 U 85 U 85 U 170 U 170 U 170 U 170 U 170 U 0 
INS-A50-01 79 U 79 U 79 U 79 U 79 U 140 79 U 160 U 160 U 160 U 160 U 160 U 140 
INS-A51-01 86 U 86 U 86 U 86 U 86 U 86 U 86 U 170 U 170 U 170 U 170 U 170 U 0 



 

 
 

 

 
 
 
 
 
 
 

 
 
 

 
 
 

  
 
  
  
  

Table 2.2. Summary of PCB/PCT Arochlors, Back River, Langley Air Force Base, Virginia 
(Page 3 of 5) 

Sample ID 
Number 

PCB/PCT Arochlors (µg/kg) 

PCB 
1016 Q 

PCB 
1221 Q 

PCB 
1232 Q 

PCB 
1242 Q 

PCB 
1248 Q 

PCB 
1254 Q 

PCB 
1260 Q 

PCT 
5432 Q 

PCT 
5460 Q 

PCT 
6040 Q 

PCT 
6062 Q 

PCT 
6070 Q Total 

INS-A52-01 78 U 78 U 78 U 78 U 78 U 78 U 78 U 160 U 160 U 160 U 160 U 160 U 0 
INS-A52-31 76 U 76 U 76 U 76 U 76 U 76 U 76 U 150 U 150 U 150 U 150 U 150 U 0 
INS-A53-01 81 U 81 U 81 U 81 U 81 U 81 U 81 U 160 U 160 U 160 U 160 U 160 U 0 
INS-A54-01 69 U 69 U 69 U 69 U 69 U 69 U 69 U 140 U 140 U 140 U 140 U 140 U 0 
INS-A55-01 46 U 46 U 46 U 46 U 46 U 26 J 46 U 92 U 92 U 92 U 92 U 92 U 26 
INS-A56-01 56 U 56 U 56 U 56 U 56 U 56 U 24 J* 110 U 110 U 110 U 110 U 110 U 24 
INS-A57-01 59 U 59 U 59 U 59 U 59 U 59 U 59 U 120 U 140 P 120 U 120 U 120 U 140 
INS-B1-01 46 U 46 U 46 U 46 U 46 U 46 U 46 U 92 U 92 U 92 U 92 U 92 U 0 
INS-B14-01 44 U 44 U 44 U 44 U 44 U 44 U 44 U 89 U 89 U 89 U 89 U 89 U 0 
INS-B33-01 58 U 58 U 58 U 58 U 58 U 58 U 58 U 120 U 120 U 120 U 120 U 120 U 0 
INS-B42-01 78 U 78 U 78 U 78 U 78 U 78 U 78 U 160 U 160 U 160 U 160 U 160 U 0 
INS-C1-01 48 U 48 U 48 U 48 U 48 U 48 U 48 U 97 U 97 U 97 U 97 U 97 U 0 
INS-C14-01 46 U 46 U 46 U 46 U 46 U 46 U 46 U 91 U 91 U 91 U 91 U 91 U 0 
INS-C33-01 61 U 61 U 61 U 61 U 61 U 61 U 61 U 120 U 120 U 120 U 120 U 120 U 0 
INS-C42-01 74 U 74 U 74 U 74 U 74 U 74 U 74 U 150 U 150 U 150 U 150 U 150 U 0 
OF4-A1-01 45 U 45 U 45 U 45 U 45 U 23 J 45 U 90 U 90 U 90 U 90 U 90 U 23 
OF4-A2-01 200 U 200 U 200 U 200 U 1400 P 200 U 200 U 410 U 410 U 410 U 410 U 410 U 1400 
OF4-A3-01 55 U 55 U 55 U 55 U 55 U 250 U 55 110 U 110 U 110 U 110 U 110 U 55 
OF4-A4-01 76 U 76 U 76 U 610 U 76 U 76 76 U 150 U 150 U 150 U 150 U 150 U 76 
OF4-A5-01 46 U 46 U 46 U 46 U 46 U 260 46 U 92 U 92 U 92 U 92 U 92 U 260 
OF4-A6-01 59 U 59 U 59 U 59 U 59 U 520 

59 

U 120 U 100 J 120 U 120 U 120 U 620 
OF4-A7-01 51 U 51 U 51 U 51 U 51 U 70 P 51 U 100 U 17 J 100 U 100 U 100 U 87 
OF4-A8-01 52 U 52 U 52 U 52 U 52 U 220 P 52 U 100 U 100 U 100 U 100 U 100 U 220 
OF4-A9-01 62 U 62 U 62 U 62 U 62 U 62 U 62 U 130 U 130 U 130 U 130 U 130 U 0 

OF4-A10-01 58 U 58 U 58 U 58 U 58 U 110 P 58 U 120 U 140 120 U 120 U 120 U 250 
OF4-A10-51 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 0 
OF4-A11-01 48 U 48 U 48 U 48 U 48 U 48 U 110 * 96 U 230 96 U 96 U 96 U 340 
OF4-A12-01 57 U 57 U 57 U 57 U 57 U 57 150 U 110 U 110 U 110 U 110 U 110 U 57 
OF4-A13-01 63 U 63 U 63 U 63 63 U 320 U 63 U 130 U 130 U 130 U 130 U 130 U 63 



 

 
 

 

  
  
  
  
 
 
 
 
 

Table 2.2. Summary of PCB/PCT Arochlors, Back River, Langley Air Force Base, Virginia 
(Page 4 of 5) 

Sample ID 
Number 

PCB/PCT Arochlors (µg/kg) 

PCB 
1016 Q 

PCB 
1221 Q 

PCB 
1232 Q 

PCB 
1242 Q 

PCB 
1248 Q 

PCB 
1254 Q 

PCB 
1260 Q 

PCT 
5432 Q 

PCT 
5460 Q 

PCT 
6040 Q 

PCT 
6062 Q 

PCT 
6070 Q Total 

OF4-A14-01 420 *P 92 U 92 U 92 U 92 U 470 92 U 180 U 180 U 180 U 180 U 180 U 890 
OF4-A14-31 44 U 44 U 44 U 44 U 44 U 330 

44 

U 88 U 360 88 U 88 U 88 U 690 
OF4-A15-01 39 U 39 U 39 U 39 U 39 U 120 

39 

U 78 U 120 78 U 78 U 78 U 240 
OF4-A16-01 42 U 42 U 42 U 42 U 42 U 120 42 U 84 U 84 U 84 U 84 U 84 U 120 
OF4-A17-01 65 U 65 U 65 U 65 U 65 U 34 JP 65 U 130 U 190 P 130 U 130 U 130 U 224 
OF4-A18-01 57 U 57 U 57 U 57 U 57 U 160 P 57 U 110 U 62 J 110 U 110 U 110 U 222 
OF4-A19-01 60 U 60 U 60 U 60 U 60 U 210 P 60 U 590 P 120 U 120 U 120 U 120 U 800 
OF4-A20-01 330 U 330 U 330 U 330 U 330 U 1100 P 330 U 660 U 270 J 660 U 660 U 660 U 1370 
OF4-A20-31 66 U 66 U 66 U 66 U 66 U 76 * 66 U 130 U 130 U 130 U 130 U 130 U 76 
OF4-B1-01 45 U 45 U 45 U 45 U 45 U 45 U 45 U 90 U 90 U 90 U 90 U 90 U 0 
OF4-B2-01 240 U 240 U 240 U 240 U 240 U 240 U 400 

480 

U 130 J* 480 U 480 U 480 U 530 
OF4-B3-01 49 U 49 U 49 U 49 U 49 U 32 JP 49 U 98 U 98 U 98 U 98 U 98 U 32 
OF4-B4-01 66 U 66 U 66 U 66 U 66 U 66 U 66 U 130 U 130 U 130 U 130 U 130 U 0 
OF4-B5-01 45 U 45 U 45 U 45 U 45 U 45 U 45 U 91 U 91 U 91 U 91 U 91 U 0 
OF4-C1-01 45 U 45 U 45 U 45 U 45 U 45 U 45 U 91 U 91 U 91 U 91 U 91 U 0 
OF4-C2-01 46 U 46 U 46 U 46 U 46 U 46 U 18 J 91 U 11 J* 91 U 91 U 91 U 29 
OF4-C3-01 48 U 48 U 48 U 48 U 48 U 48 U 48 U 96 U 96 U 96 U 96 U 96 U 0 
OF4-C4-01 62 U 62 U 62 U 62 U 62 U 62 U 62 U 130 U 130 U 130 U 130 U 130 U 0 
OF4-C5-01 44 U 44 U 44 U 44 U 44 U 44 U 44 U 89 U 89 U 89 U 89 U 89 U 0 
OF4-D5-01 44 U 44 U 44 U 44 U 44 U 44 U 44 U 87 U 87 U 87 U 87 U 87 U 0 
OUS-A1-01 43 U 43 U 43 U 43 U 43 U 43 U 43 U 86 U 86 U 86 U 86 U 86 U 0 

OUS-A1-01-2 33 U 33 U 33 U 33 U 33 U 33 U 33 U 67 U 67 U 67 U 67 U 67 U 0 
OUS-A2-01 42 U 42 U 42 U 42 U 42 U 42 U 42 U 85 U 85 U 85 U 85 U 85 U 0 
OUS-A2-51 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 2 U 2 U 2 U 2 U 0 
OUS-A3-01 210 U 210 U 210 U 210 U 210 U 210 U 210 U 420 U 420 U 420 U 420 U 420 U 0 
OUS-A3-31 210 U 210 U 210 U 210 U 210 U 210 U 210 U 420 U 420 U 420 U 420 U 420 U 0 
OUS-A4-01 47 U 47 U 47 U 47 U 47 U 47 U 47 U 94 U 94 U 94 U 94 U 94 U 0 
OUS-A5-01 63 U 63 U 63 U 63 U 63 U 63 U 63 U 130 U 130 U 130 U 130 U 130 U 0 
OUS-A5-31 63 U 63 U 63 U 63 U 63 U 63 U 63 U 130 U 130 U 130 U 130 U 130 U 0 



 

 
 

 

 

 
 

 

 

 

Table 2.2. Summary of PCB/PCT Arochlors, Back River, Langley Air Force Base, Virginia 
(Page 5 of 5) 

Sample ID 
Number 

PCB/PCT Arochlors (µg/kg) 

PCB 
1016 Q 

PCB 
1221 Q 

PCB 
1232 Q 

PCB 
1242 Q 

PCB 
1248 Q 

PCB 
1254 Q 

PCB 
1260 Q 

PCT 
5432 Q 

PCT 
5460 Q 

PCT 
6040 Q 

PCT 
6062 Q 

PCT 
6070 Q Total 

OUS-A6-01 60 U 60 U 60 U 60 U 60 U 60 U 60 U 120 U 120 U 120 U 120 U 120 U 0 
OUS-A7-01 60 U 60 U 60 U 60 U 60 U 60 U 60 U 120 U 120 U 120 U 120 U 120 U 0 
OUS-A8-01 57 U 57 U 57 U 57 U 57 U 57 U 57 U 110 U 110 U 110 U 110 U 110 U 0 
OUS-A9-01 46 U 46 U 46 U 46 U 46 U 46 U 46 U 91 U 91 U 91 U 91 U 91 U 0 
OUS-A10-01 55 U 55 U 55 U 55 U 55 U 55 U 18 J 110 U 110 U 110 U 110 U 110 U 18 
OUS-A11-01 72 U 72 U 72 U 72 U 72 U 130 P 72 U 140 U 140 U 140 U 140 U 140 U 130 
OUS-A12-01 52 U 52 U 52 U 52 U 52 U 57 52 U 100 U 100 U 100 U 100 U 100 U 57 
OUS-A12-51 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 2 U 2 U 2 U 2 U 0 
OUS-A13-01 46 U 46 U 46 U 46 U 46 U 160 

46 

U 92 U 110 92 U 92 U 92 U 270 
OUS-A13-31 46 U 46 U 46 U 46 U 46 U 120 46 U 92 U 92 U 92 U 92 U 92 U 120 
OUS-A14-01 47 U 47 U 47 U 47 U 47 U 47 U 47 U 94 U 94 U 94 U 94 U 94 U 0 
OUS-B9-01 42 U 42 U 42 U 42 U 42 U 42 U 42 U 84 U 84 U 84 U 84 U 84 U 0 
OUS-C9-01 43 U 43 U 43 U 43 U 43 U 43 U 43 U 86 U 86 U 86 U 86 U 86 U 0 
TMC-A1-01 62 U 62 U 62 U 62 U 62 U 62 U 62 U 130 U 130 U 130 U 130 U 130 U 0 
TMC-A2-01 66 U 66 U 66 U 66 U 66 U 66 U 66 U 130 U 130 U 130 U 130 U 130 U 0 
TMC-A3-01 68 U 68 U 68 U 68 U 68 U 68 U 68 U 140 U 140 U 140 U 140 U 140 U 0 
TMC-A3-31 70 U 70 U 70 U 70 U 70 U 70 U 70 U 140 U 140 U 140 U 140 U 140 U 0 
TMC-A4-01 69 U 69 U 69 U 69 U 69 U 69 U 69 U 140 U 140 U 140 U 140 U 140 U 0 
TMC-A4-51 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 0 
TMC-B1-01 53 U 53 U 53 U 53 U 53 U 53 U 53 U 110 U 110 U 110 U 110 U 110 U 0 

TMC-C1-01 64 U 64 U 64 U 64 U 64 U 64 U 64 U 130 U 130 U 130 U 130 U 130 U 0 
Qualifier Definitions: 
U – Indicates that the compound was analyzed for but not detected. 
J – Indicates that the value is less than the reporting limit but greater than the Method Detection Limit (MDL). 
P – Indicates that there is greater than 25% difference for detected Arochlor results between the two GC columns. 
* – Indicates that the duplicate analysis was not within control limits. 



  

 
 

  
 
 

 
 
 

 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

Table 2.3. PCB Congener Analysis for Two Sample Locations,  


Back River, Langley Air Force Base, Virginia 


(Page 1 of 3) 

Inner Shoreline ID Number and Concentration (µg/kg) Outfall 004 ID Number and Concentration (µg/kg) 

Congener 
Number PCB Species Name INS-A10-01 INS-A47-01 OF4-A2-01 OF4-A3-01 OF4-A3-31 

1 2-Chlorobiphenyl ND ND ND ND ND 
3 4-Chlorobiphenyl ND ND ND ND ND 
5 2,3-Dichlorobiphenyl ND ND B ND ND 
7 2,4’-Dichlorobiphenyl ND ND 1.2 J,COL 2.4 1.6 J 

15 4,4’-Dichlorobiphenyl ND ND ND ND ND 
18 2,2’,5-Trichlorobiphenyl ND ND 4.3 5.2 3.1 
28 2,4,4’-Trichlorobiphenyl ND 2.8 J 5.4 J 5.0 J 3.3 J 
29 2,4’,5-Trichlorobiphenyl ND 2.1 J 4.5 J 4.2 J 2.6 J 
37 3,4’,4’-Trichlorobiphenyl ND ND ND 1.5 J,COL ND 
43 2,2’,3,5’-Tetrachlorobiphenyl ND 4.5 8.3 12 7.1 
48 2,2’,4,5’-Tetrachlorobiphenyl 0.27 J 3.5 6.5 7.3 4.5 
52 2,2’,5,5’-Tetrachlorobiphenyl 0.47 J 9.1 13 27 15 
60 2,3’,4,4’-Tetrachlorobiphenyl 0.17 J,COL 3.3 COL 7.6 COL 6.7 COL 4.0 COL 
61 2,3’,4’,5’-Tetrachlorobiphenyl ND 7.2 12 20 11 
74 2,4,4’,5’-Tetrachlorobiphenyl ND 1.9 4.5 4.5 2.6 
77 3,3’,4,4’-Tetrachlorobiphenyl ND ND ND ND ND 
81 3,4,4’,5-Tetrachlorobiphenyl ND ND ND ND ND 
87 2,2’,3,4,5’-Pentachlorobiphenyl 0.31 J,COL 8.2 COL 7.3 COL 22 COL 13 COL 
86 2,2’,3,4,5-Pentachlorobiphenyl ND ND ND ND ND 
99 2,2’,4,4’,5-Pentachlorobiphenyl 0.50 J 8.0 8.1 19.0 10 

101 2,2’,4,5,5’-Pentachlorobiphenyl 1.0 14 COL 37 43 25 
105 2,3,3’,4,4’-Pentachlorobiphenyl 0.27 J 6.4 6.2 17 9.6 
108 2,3,3’,4’,5-Pentachlorobiphenyl 0.86 J 20 18 COL 50 29 
114 2,3,4,4’,5-Pentachlorobiphenyl ND 0.53 J,COL 1.8 J,COL 1.2 J,COL 0.71 J,COL 
115 2,3,4,4’,6-Pentachlorobiphenyl ND 0.19 J,COL ND 1.0 J,COL 0.52 J,COL 
118 2,3’,4,4’,5-Pentachlorobiphenyl 0.70 J,COL 16 14 41 22 

119 2,3’,4,4’,6-Pentachlorobiphenyl ND ND ND 0.82 J 0.52 J,COL 



  

 
 

  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

Table 2.3. PCB Congener Analysis for Two Sample Locations, 


Back River, Langley Air Force Base, Virginia 


(Page 2 of 3) 

Inner Shoreline ID Number and Concentration (µg/kg) Outfall 004 ID Number and Concentration (µg/kg) 

Congener 
Number PCB Species Name INS-A10-01 INS-A47-01 OF4-A2-01 OF4-A3-01 OF4-A3-31 

118 2,3’,4,4’,5’-Pentachlorobiphenyl ND ND I 1.3 J ND ND 
126 3,3’,4,4’,5’-Pentachlorobiphenyl ND ND ND ND ND 
128 2,2’,3,3’,4,4’-Hexachlorobiphenyl 0.22 J 4.1 3.2 11 5.9 
137 2,2’,3,4,4’,5’-Hexachlorobiphenyl 0.81 J 17 14 41 24 
138 2,2’,3,4,5,5’-Hexachlorobiphenyl ND 3.1 2.8 8.2 4.7 
149 2,2’,3,4’,5’,6-Hexachlorobiphenyl 0.75 J 12 COL 9.5 29 17 
151 2,2’,3,5,5’,6-Hexachlorobiphenyl ND 2.6 2.3 6.5 3.7 
153 2,2’,4,4’,5,5’-Hexachlorobiphenyl 0.89 J 14 11 33 19 
156 2,3,3’,4,4’,5-Hexachlorobiphenyl ND 1.9 1.6 J 5.1 2.9 
157 2,3,3’,4,4’,5’-Hexachlorobiphenyl ND ND ND 1.4 J, COL 0.84 J,COL 
158 2,3,3’,4,4’,6-Hexachlorobiphenyl ND 3.2 2.6 8.1 4.6 
167 2,3’,4,4’,5,5’-Hexachlorobiphenyl ND 1.1 0.81 J,COL 2.3 1.3 J 
168 2,3’,4,4’,5’,6-Hexachlorobiphenyl ND ND ND ND ND 
169 3,3’,4,4’,5,5’-Hexachlorobiphenyl ND ND ND ND ND 
170 2,2’,3,3’,4,4’,5-Heptachlorobiphenyl ND 4.1 3.4 8.7 5.2 
174 2,2’,3,3’,4,5’,6’-Heptachlorobiphenyl ND 1.6 COL 1.5 J 3.3 2.2 
180 2,2’,3,4,4’,5,5’-Heptachlorobiphenyl ND 5.1 6.3 14 8.2 
183 2,2’,3,4,4’,5’,6-Heptachlorobiphenyl ND 1.6 1.9 4.0 2.5 
184 2,2’,3,4,4’,6,6’-Heptachlorobiphenyl ND ND ND ND ND 
185 2,2’,3,4’,5,5’,6-Heptachlorobiphenyl 0.20 J 3.0 3.4 6.8 4.5 
189 2,3,3’,4,4’,5,5’-Heptachlorobiphenyl ND ND ND 0.44 J,COL ND 
194 2,2’,3,3’,4,4’,5,5’-Octachlorobiphenyl ND ND G 2.0 3.9 2.7 
195 2,2’,3,3’,4,4’,5,6-Octachlorobiphenyl ND 0.38 J,COL 0.71 J 1.1 J,COL 0.71 J,COL 
201 2,2’,3,3’,4,5’,6,6’-Octachlorobiphenyl ND ND ND ND ND 
203 2,2’,3,3’,4,5,5’,6’-Octachlorobiphenyl ND ND G 3.0 7.3 ND G 

202 2,2’,3,3’,5,5’,6,6’-Octachlorobiphenyl ND 3.3 ND 8.6 4.2 



  

 
 

  
 
 

 
 

 

Table 2.3. PCB Congener Analysis for Two Sample Locations,  


Back River, Langley Air Force Base, Virginia 


(Page 3 of 3) 

Congener 
Number Congeners of Polychlorinated Biphenyls 

Inner Shoreline ID Number and Concentration (µg/kg) Outfall 004 ID Number and Concentration (µg/kg) 

INS-A10-01 INS-A47-01 OF4-A2-01 OF4-A3-01 OF4-A3-31 
205 2,2’,3,3’,4,4’,5,5’,6-Nonachlorobiphenyl ND 0.82 J,B 2.1 2.3 1.6 J 
207 2,2’,3,3’,4,4’,5,6,6’-Nonachlorobiphenyl ND ND ND ND ND 
208 2,2’,3,3’,4,4’,5,5’,6,6’-Decachlorobiphenyl ND 1.2 1.1 J,COL 0.68 J ND 

J - Estimated result. Result is less than reporting limit. 
COL - More than 40% reported between primary and confirmation column results.  Lower of the two results is reported. 
I - Matrix interference. 
G - Elevated reporting limit.  The reporting limit is elevated due to matrix interference. 
B - Method blank contamination.  The associated method blank contains the target analyte at a reportable level. 



   

 

 

   
 

 

 
 

Table 2.4. Results of Back River Benthic Macroinvertebrate Sampling at Site SS-63, Langley AFB, Virginia 
(Page 1 of 2) 

SD-01 SD-02 SD-03 SD-04 SD-05 SD-06 SD-07 SD-08 SD-09 SD-10 
Depth 4.00 4.50 5.00 6.00 6.00 5.00 3.00 3.50 4.00 4.50 
Temperature (oC) NA 27.40 26.30 26.20 27.00 24.60 23.90 NA NA 24.30 

Salinity (%) NA 1.58 1.62 1.61 1.62 1.58 1.96 NA NA 1.86 
Conductivity (ms/cm) NA 25.70 26.30 26.10 26.20 26.80 31.20 NA NA 29.60 
pH NA 8.10 8.17 8.15 8.23 8.10 8.11 NA NA 8.14 
Total Taxa 19.00 6.00 15.00 15.00 17.00 24.00 28.00 25.00 21.00 21.00 
Mean Number of individuals 132.70 13.70 38.70 23.30 50.30 92.00 164.00 85.30 50.70 50.00 
Shannon-Weiner Diversity 1.60 1.19 2.05 2.23 2.10 1.79 2.01 1.68 2.44 2.45 
Simpson's Dominance Index 0.30 0.42 0.18 0.16 0.18 0.31 0.22 0.40 0.13 0.12 
Species Richness 3.01 1.35 2.95 3.30 3.19 4.09 4.36 4.33 3.98 3.99 
Species Evenness 0.54 0.66 0.76 0.82 0.74 0.56 0.60 0.52 0.80 0.81 
Ash Free Dry Weight (AFDW) (grams) 0.018 0.001 0.013 0.025 0.013 0.013 0.021 0.013 0.026 0.067 
Number of Intolerant (Sensitive) 
Species 

2 1 2 1 2 2 2 2 2 2 



   

 

 

 

   
 

 

   

 

Table 2.4. Results of Back River Benthic Macroinvertebrate Sampling at Site SS-63, Langley AFB, Virginia 
(Page 2 of 2) 

SD-11 SD-12 SD-13 SD-14 SD-15 SD-16 SD-17 SD-18 SD-19 SD-20 
Depth 5.00 7.00 5.00 4.00 4.00 3.00 3.50 3.00 2.00 2.50 
Temperature (oC) 23.70 23.90 NA 25.40 24.80 25.30 25.50 25.10 27.10 24.40 

Dissolved Oxygen (DO) (mg/L) 7.76 7.72 NA 6.55 5.47 6.09 6.27 5.79 7.39 8.26 
Salinity (%) 1.83 1.82 NA 1.60 1.43 1.49 1.39 1.37 1.01 1.01 
Conductivity (ms/cm) 29.50 29.30 NA 26.10 23.20 25.00 22.90 22.50 17.10 17.10 
pH 8.07 8.07 NA 7.87 7.74 7.86 7.78 7.74 7.86 6.52 
Total Taxa 20.00 13.00 15.00 17.00 17.00 21.00 18.00 14.00 10.00 14.00 
Mean Number of individuals 31.30 10.30 13.00 74.50 25.00 81.70 151.70 133.70 105.00 76.70 
Shannon-Weiner Diversity 2.40 2.15 2.43 2.23 2.64 2.28 1.28 0.95 1.31 0.98 
Simpson's Dominance Index 0.14 0.17 0.12 0.15 0.08 0.15 0.46 0.62 0.42 0.63 
Species Richness 4.18 3.49 3.82 3.20 3.71 3.64 2.78 2.17 1.56 2.39 
Species Evenness 0.80 0.84 0.90 0.79 0.93 0.75 0.44 0.36 0.57 0.37 
Ash Free Dry Weight (AFDW) (grams) 0.018 0.010 0.014 0.019 0.022 0.064 0.076 0.041 0.049 0.029 
Number of Intolerant (Sensitive) 
Species 

1 1 1 3 3 3 3 3 3 3 

NA – Not Available 
oC – degrees Celsius 
mg/L – milligrams per liter 
% - percent 
ms/cm – millisiemens per centimeter 



 

  

 

 
 

 

 

 

Table 2.5. Results of Mysid Shrimp Toxicity Data with Statistical Comparison at 

SS-63, Langley AFB, Virginia 


Sample Location Mean % Survival (SD) Mean % Female with Eggs (SD) 
Mean Mysid Dry Weight 

(mg) per Mysid (SD) 
Lab Control 98(7) 83(36) 0.211(0.026) 

TOX-01 95(9) 84(35) 0.233(0.037) 
TOX-02 95(9) 81(35) 0.192(0.035) 
TOX-03 98(7) 93(14) 0.174(0.022) 
TOX-04 88(10)c 83(22) 0.187(0.022) 
TOX-05 93(15) 92(15) 0.188(0.034) 
TOX-06 94(10) 93(19) 0.152(0.039)a 

TOX-07 100(0) 87(14) 0.150(0.032)a 

TOX-08 85(14)a,c 89(16) 0.137(0.029)a,b 

TOX-09 98(7) 80(19) 0.144(0.051)a,b 

TOX-10 100(0) 94(18) 0.144(0.028)a,b 

Notes:
 
a Statistically different compared to the lab control data. 

b Statistically different compared to the TOX-04 (background control) data. 

c Statistically different compared to the TOX-10 (upstream control) data. 

% - percent 

mg - milligrams 




Table 2.2-6. Results of Analyses for Surface Water Sampling at Site SS-63, Langley AFB, Virginia 
EPA Region III Ambient 

Surface Water Water Quality SW-01 SW-01 SW-02 SW-02 SW-03 SW-03 SW-04 SW-04 SW-05 SW-05 SW-06 SW-06 
Parameter RBSLs5 Criteria Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved 
Temperature (oC) NA NA NA 25.60 25.60 24.90 24.90 24.30 24.30 24.00 24.00 24.60 24.60 25.60 25.60 
Salinity (%) NA NA NA 1.58 1.58 1.62 1.62 1.61 1.61 1.63 1.63 1.58 1.58 1.51 1.51 
Conductivity (ms/cm) NA NA NA 25.70 25.70 26.30 26.30 27.00 27.00 26.40 26.40 25.90 25.90 24.60 24.60 
pH NA NA NA 8.22 8.22 8.22 8.22 8.06 8.06 8.01 8.01 7.99 7.99 7.95 7.95 
Total Cyanide (mg/L) 0.73 0.001 NOAA Marine 
VOCs (ug/L) 
Acetone 610 - - 1.72 1.86 1.82 
Carbon disulfide 1000 - - 0.0533 
Chloromethane 21 - -
Toluene 750 5000 NOAA Marine 0.514 0.815 0.650 0.203 0.108 0.129 
m&p-Xylenes 12000 - -
SVOCs (ug/L) 
4-Chloro-3-methylphenol 120 - - 6.26 
Di-n-butylphthalate 3700 3.4 NOAA Marine 1.20 
bis(2-Ethylhexyl)phthalate 48 59 Virginia Water Quality Standard 2.67 121 
Chlorinated Pesticides & PCBs (ug/L) 
Aldrin 0.039 0.0014 Virginia Water Quality Standard 
beta-BHC1 0.37 0.341 NOAA Marine 0.00447 0.00536 0.00521 0.0141 
delta-BHC1 0.371 0.341 NOAA Marine 0.0165 0.0170 0.0147 0.00890 0.0161 0.00794 
gamma-BHC1 0.52 0.341 NOAA Marine 0.0179 0.00829 0.00627 0.0187 0.00450 
alpha-Chlordane 1.9 0.002 NOAA Marine 
4,4'-DDD 2.8 0.0084 Virginia Water Quality Standard 0.0107 0.0108 0.0147 0.0132 0.0119 
4,4'-DDE 2 0.0059 Virginia Water Quality Standard 0.00786 
Endosulfan I2 220 0.00435 NOAA Marine 
Endosulfan II2 220 0.00435 NOAA Marine 0.00387 0.00413 
Endrin 11 0.00115 NOAA Marine 0.0103 0.0109 0.0105 0.00974 0.0112 
Endrin ketone3 11 0.00115 NOAA Marine 0.00205 0.00223 0.00188 
Heptachlor 0.15 0.0018 NOAA Marine 
Heptachlor epoxide 0.074 0.0018 NOAA Marine 0.00472 0.00463 0.00538 0.00458 0.00407 0.00511 
Chlorinated Herbicides (ug/L) 
Dicamba 1100 - -
Dichloroprop 290 - - 0.127 0.0556 0.146 
2,4,5-T 370 - - 0.0337 0.0180 
MCPA 18 - - 63.7 
Metals (mg/L) 
Aluminum 37 0.087 NOAA Fresh 0.701 0.743 0.777 1.19 0.246 1.48 
Antimony 0.015 0.5 NOAA Marine 0.00452 0.00681 0.0108 0.00501 
Arsenic4 0.00045 0.0364 NOAA Marine 0.00374 
Barium 2.6 - - 0.0272 0.0256 0.0269 0.0253 0.0279 0.0248 0.0542 0.0241 0.0261 0.0306 0.0552 
Beryllium 0.073 0.0053 NOAA Fresh 
Cadmium 0.018 0.0093 NOAA Marine 
Calcium - - - 207 209 205 207 193 195 409 192 210 0.0633 189 369 
Chromium 0.11 0.05 NOAA Marine 0.00139 0.00139 0.000980 0.00109 0.00660 0.00106 0.00365 
Cobalt 0.73 - -
Copper 1.5 0.0031 NOAA Marine 
Iron 11 1 NOAA Fresh 0.620 0.0863 0.624 0.713 1.09 0.402 1.33 0.200 
Mercury 0.011 0.00094 NOAA Marine 
Lead 0.0081 NOAA Marine 
Magnesium - - - 698 687 691 712 707 J 695 J 718 J 675 J 668 J 0.0818 641 J 649 J 
Manganese 0.73 - - 0.0238 0.0197 0.0214 0.0554 0.0145 0.0256 0.0547 0.0439 
Nickel 0.73 0.0082 NOAA Marine 
Potassium - - - 219 J 215 217 220 205 J 203 J 215 J 208 J 203 J 187 J 188 J 
Selenium 0.18 0.071 NOAA Marine 0.0130 0.0144 0.0136 0.0161 0.0135 0.0183 0.0333 0.0159 0.0156 0.0126 0.0277 
Silver 0.18 0.00095 NOAA Marine 
Sodium - - - 5590 5500 5550 5630 5720 J 5630 J 5920 J 5710 J 5630 J 0.556 5300 J 5340 J 
Thallium 0.0026 2.13 NOAA Marine 0.00323 0.00686 
Vanadium 0.26 - - 0.00216 
Zinc 11 0.081 NOAA Marine 

AWQC Reference 

NA - Not applicable 
-Screening criteria unavailable
Blank cell - Analyte was not detected in any of the samples from the indicated investigation. 
B - Concentration similar to low-level concentrations found in associated blanks. 
J - Estimated value. 
1 BHC used as surrogate 
2 Endosulfan used as surrogate 
3 Endrin used as surrogate 
4 Total Arsenic used as surrogate 
5 Surface water RBSLs were determined by multiplying tap water RBSLs by 10

 Indicates result exceeds Human Health Criteria
 Indicates result exceeds Ecological Health Criteria 
Indicates result exceeds Ecological and Human Health Criteria 
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Table 2.2-6. Results of Analyses for Surface Water Sampling at Site SS-63, Langley AFB, Virginia 

Parameter 

EPA Region III 
Surface Water 

RBSLs5 

Ambient 
Water Quality 

Criteria AWQC Reference 
SW-07 
Total 

SW-07 
Total-Dup 

SW-07 
Dissolved 

SW-07 
Dissolved-Dup 

SW-08 
Total 

SW-08 
Dissolved 

SW-09 
Total 

SW-09 
Dissolved 

SW-10 
Total 

SW-10 
Dissolved 

Temperature (oC) 
Salinity (%) 
Conductivity (ms/cm) 
pH 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

24.70 
1.48 
24.40 
7.86 

24.70 
1.48 
24.40 
7.86 

24.70 
1.48 

24.40 
7.86 

24.70 
1.48 

24.40 
7.86 

26.60 
1.27 
21.10 
7.86 

26.60 
1.27 
21.10 
7.86 

27.10 
1.01 
17.10 
7.86 

27.10 
1.01 
17.10 
7.86 

24.40 
1.01 
17.10 
6.52 

24.40 
1.01 
17.10 
6.52 

Total Cyanide (mg/L) 0.73 0.001 NOAA Marine 
VOCs (ug/L) 
Acetone 
Carbon disulfide 
Chloromethane 
Toluene 
m&p-Xylenes 

610 
1000 

21 
750 

12000 

-
-
-

5000 
-

-
-
-

NOAA Marine 
-

1.13 1.58 

0.291 0.320 
0.0942 

2.47 

0.132 

2.17 

0.0916 

2.28 

0.168 
0.142 

2.06 

SVOCs (ug/L) 
4-Chloro-3-methylphenol 
Di-n-butylphthalate 
bis(2-Ethylhexyl)phthalate 

120 
3700 

48 

-
3.4 
59 

-
NOAA Marine 

Virginia Water Quality Standard 
Chlorinated Pesticides & PCBs (ug/L) 
Aldrin 
beta-BHC1 

delta-BHC1 

gamma-BHC1 

alpha-Chlordane 
4,4'-DDD 
4,4'-DDE 
Endosulfan I2 

0.039 
0.37 
0.371 

0.52 
1.9 
2.8 
2 

220 

0.0014 
0.341 

0.341 

0.341 

0.002 
0.0084 
0.0059 

0.00435 

Virginia Water Quality Standard 
NOAA Marine 
NOAA Marine 
NOAA Marine 
NOAA Marine 

Virginia Water Quality Standard 
Virginia Water Quality Standard 

NOAA Marine 

0.00965 
0.00776 J 
0.00387 J 
0.00463 J 

0.0127 

0.0102 
0.00450 

0.0120 

0.0109 
0.00382 

0.00447 
0.00510 

0.00482 

0.0121 
0.0178 
0.0151 

0.0134 
0.0111 
0.00135 
0.0144 0.0129 

Endosulfan II2 220 0.00435 NOAA Marine 0.00455 
Endrin 
Endrin ketone3 

11 
11 

0.00115 
0.00115 

NOAA Marine 
NOAA Marine 

0.0119 0.0106 

0.672 

0.00190 

0.00405 

0.0289 

181 

Heptachlor 0.15 0.0018 NOAA Marine 0.0195 J 0.0208 

0.454 

0.0227 

0.0361 

Heptachlor epoxide 
Chlorinated Herbicides (ug/L) 
Dicamba 
Dichloroprop 
2,4,5-T 
MCPA 
Metals (mg/L) 
Aluminum 

0.074 

1100 
290 
370 
18 

37 

0.0018 

-
-
-
-

0.087 

NOAA Marine 

-
-
-
-

NOAA Fresh 0.464 0.719 1.12 
Antimony 
Arsenic4 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

0.015 
0.00045 

2.6 
0.073 
0.018 

-
0.11 
0.73 
1.5 

0.5 
0.0364 

-
0.0053 
0.0093 

-
0.05 

-
0.0031 

NOAA Marine 
NOAA Marine 

-
NOAA Fresh 
NOAA Marine 

-
NOAA Marine 

-
NOAA Marine 

0.0299 

183 

0.00953 J 
0.00276 J 

0.0302 

193 
0.00384 

0.00845 
0.00269 J 

0.0291 

196 
0.00178 

0.00884 

0.0298 

184 
0.00144 

0.0340 

172 

0.00719 
0.00490 
0.0322 

176 
0.00242 

0.0821 

0.0334 

131 
0.00252 

0.746 
0.0000750 

0.0326 

138 

0.0296 

155 
0.00160 

0.633Iron 11 1 NOAA Fresh 0.672 0.953 1.10 
Mercury 0.011 0.00094 NOAA Marine 0.000106 
Lead 0.0081 NOAA Marine 
Magnesium - - - 588 J 613 J 602 J 592 J 542 J 543 J 421 437 J 467 572 
Manganese 0.73 - - 0.0676 0.0671 0.0308 0.0326 0.0964 0.0600 0.102 0.0528 0.0736 0.0385 
Nickel 0.73 0.0082 NOAA Marine 0.00231 J 0.00227 
Potassium - - - 168 J 180 J 176 J 172 J 156 J 154 J 111 J 120 J 243 171 
Selenium 0.18 0.071 NOAA Marine 0.0155 0.0137 0.00965 0.0174 0.0109 0.0105 0.00994 0.00933 0.0113 0.0126 
Silver 0.18 0.00095 NOAA Marine 
Sodium - - - 4830 J 5110 J 5010 J 4900 J 4520 J 4500 J 3330 3600 J 3770 4560 
Thallium 0.0026 2.13 NOAA Marine 0.00325 
Vanadium 0.26 - -
Zinc 11 0.081 NOAA Marine 0.0110 

NA - Not applicable 
-Screening criteria unavailable
Blank cell - Analyte was not detected in any of the samples from the indicated investigation. 
B - Concentration similar to low-level concentrations found in associated blanks. 
J - Estimated value. 
1 BHC used as surrogate 
2 Endosulfan used as surrogate 
3 Endrin used as surrogate 
4 Total Arsenic used as surrogate 
5 Surface water RBSLs were determined by multiplying tap water RBSLs by 10

 Indicates result exceeds Human Health Criteria
 Indicates result exceeds Ecological Health Criteria 
Indicates result exceeds Ecological and Human Health Criteria 
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Table 2.2-7. Results of Analyses for Sport Fish (Large Fish) Sampling at Site SS-63, Langley AFB, Virginia 

Parameter 
FDA Action 

Levels 
FDA 

Reference 
EPA RBSLs 

for Fish 
BIO-01 BIO-02 BIO-03 BIO-04 BIO-05 BIO-06 BIO-07 BIO-08 BIO-10 BIO-11 

Lipids (%) - - 3.31 3.12 6.01 3.24 3.91 5.42 3.39 4.73 5.75 7.06 
Total Cyanide (mg/kg) - - 2.7 
SVOCs (mg/kg) 
Chlorinated Pesticides & PCBs (ug/kg) 
alpha-BHC - - 0.5 0.137 0.188 0.0744 0.212 0.223 0.104 0.134 0.132 
delta-BHC - - 1.8 0.178 0.212 
gamma-BHC - - 2.4 0.196 0.126 0.0813 
4,4'-DDD - - 13 2.03 2.23 28.4 6.41 6.58 5.04 6.42 
4,4'-DDE 5000 Fish 9.3 13.5 11.0 4.00 6.42 37.9 22.7 4.54 15.3 29.2 30.7 
Heptachlor 300 Fish 0.7 
PCB-1248 2000 Fish 1.6 104 19.2 23.7 16.7 26.2 
PCB-1254 2000 Fish 1.6 47.9 48.8 37.2 42.0 308 142 31.1 97.3 68.9 72.5 
PCB-1260 2000 Fish 1.6 22.8 11.5 34.3 17.3 97.2 58.7 11.2 42.1 39.8 55.8 
Chlorinated Herbicides (ug/kg) 
Metals (mg/kg) 
Aluminum - - 140 
Arsenic 76 Crustacea 0.0021 1.50 1.81 0.840 1.28 1.04 2.56 2.10 0.742 1.03 
Barium - - 9.5 
Beryllium - - 0.27 
Cadmium 3 Crustacea 0.14 
Calcium - - - 1320 276 168 848 
Chromium 12 Crustacea 200 
Cobalt - - 2.7 
Copper - - 5.4 0.228 0.439 0.315 0.395 0.332 0.427 0.335 0.316 0.451 0.419 
Iron - - 41 
Mercury 1 Fish 0.014 0.0593 0.0512 0.0486 0.0692 0.0521 0.0238 0.0598 J 0.0395 0.0504 0.0530 
Lead 1.5 Crustacea 0.000014 
Magnesium - - 317 288 300 304 348 358 349 360 315 282 
Manganese - 19 
Nickel 70 Crustacea 2.7 
Potassium - - - 3511 3440 3489 3952 3863 3711 3650 3840 3525 3292 
Selenium - - 0.68 0.638 1.05 1.14 0.914 0.758 0.854 0.789 0.868 0.636 0.670 
Silver - - 0.68 
Sodium - - - 296 317 335 403 633 622 717 707 472 263 
Thallium - - 0.0095 
Vanadium - - 0.95 
Zinc - - 41.0 5.77 4.78 5.78 5.36 5.31 5.13 5.45 5.65 5.72 5.13 
PCTs (mg/kg) 
Aroclor 5432 20003 Fish 0.0007 0.0226 0.379 0.155 0.158 0.0318 0.0586 
Moisture (%) - - - 77.2 75.6 71.4 75.3 76.3 73.3 76.1 73.7 73.5 72.1 

Blank cell - Analyte was not detected in any of the samples from the indicated investigation.
 
B - Concentration similar to low-level concentrations found in associated blanks.
 

J - Estimated value. 
 

Yellow indicates result exceeds RBSL 
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Table 2.7. Results of Analyses for Sport Fish (Large Fish) Sampling at Site SS-63, Langley AFB, Virginia



Table 2.2-8. Results of Analyses for Blue Crab Sampling at Site SS-63, Langley AFB, Virginia 

Parameter 
FDA Action 

Levels 
FDA 

Reference 
EPA RBSLs for 

Fish 
BIO-01 
Meat 

BIO-01 
Total Tissue 

BIO-03 
Meat 

BIO-03 
Total Tissue 

BIO-04 
Meat 

BIO-04 
Total Tissue 

BIO-04 
Total Tissue-Dup 

BIO-06 
Meat 

BIO-06 
Total Tissue 

BIO-08 
Meat 

BIO-08 
Total Tissue 

BIO-11 
Meat 

BIO-11 
Total Tissue 

Lipids (%) - - - 0.647 1.47 0.998 1.25 0.93 2.34 2.11 0.599 1.45 0.655 2.84 0.624 3.18 
Total Cyanide (mg/kg) 
SVOCs (mg/kg) 
Acenaphthene 
Anthracene 
Benz(a)anthracene 
Benz(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
4-Methylphenol - - 0.68 0.0754 0.130 0.144 0.166 0.0902 
bis(2-Ethylhexyl)phthalate - - 0.23 0.120 0.0792 J 0.198 
Phenol - - 81 0.113 0.126 0.120 0.164 0.152 0.133 0.0680 0.216 0.108 
Chlorinated Pesticides & PCBs (ug/kg) 
alpha-BHC - - 0.5 
delta-BHC - - 1.8 1.08 
gamma-BHC Lindane - - 2.4 
gamma-Chlordane 300 Fish 9 0.200 0.222 
Dieldrin 300 Fish 0.2 1.08 2.16 2.05 3.53 4.62 
4,4'-DDD - - 13 3.39 2.73 2.25 2.88 2.67 0.513 1.81 
4,4'-DDE 5000 Fish 9.3 11.1 10.4 6.30 4.05 15.8 16.6 13.3 1.27 25.5 2.24 34.3 
Endosulfan I - - 810 
Endosulfan sulfate - - 810 0.165 0.180 J 0.196 0.431 
Endrin - - 41 1.67 1.89 2.94 2.38 
Heptachlor 300 Fish 0.7 0.156 0.195 0.0757 0.0864 J 0.164 J 0.166 0.549 0.29 
Heptachlor epoxide 300 Fish 0.35 1.43 1.23 0.792 1.80 1.74 1.07 1.92 2.90 
PCB-1254 2000 Fish 1.6 23.1 78.8 8.48 
Chlorinated Herbicides (ug/kg) 
MCPP - - 140 24500 
2,4,5-T - - 1400 20.8 28.0 19.5 25.0 J 39.6 
2,4,5-TP - - 1100 4.95 3.60 J 8.82 J 
Metals (mg/kg) 
Aluminum - - 140 15.3 42.8 6.51 29.7 7.25 13.2 13.4 6.19 39.6 8.12 17.5 6.53 25.2 
Antimony - - 0.054 
Arsenic 76 Crustacea 0.0021 3.05 1.86 4.18 2.88 3.38 2.74 2.95 3.08 2.33 1.75 2.06 1.07 0.924 
Barium - - 9.5 0.477 0.780 0.333 1.47 0.405 0.594 0.636 0.308 0.740 0.336 1.45 0.288 0.634 
Beryllium - - 0.27 
Cadmium 3 Crustacea 0.14 
Calcium - - - 2233 3237 1414 6060 1989 2502 2255 985 4621 1506 4704 806 1346 
Chromium 12 Crustacea 200 1.16 0.304 B 
Cobalt - - 2.7 
Copper - - 5.4 6.62 14.7 7.75 10.1 8.62 9.34 9.94 8.05 7.85 6.09 9.49 8.54 7.85 
Iron - - 41 14.20 61.8 12.1 49.7 13.1 34.4 57.4 11.1 59.9 11.4 30.2 10.2 47.4 
Mercury 1 Fish 0.014 
Lead 1.5 Crustacea 0.000014 
Magnesium - - - 547 449 352 642 454 391 420 352 797 444 633 365 305 
Manganese - - 19 1.45 3.13 1.47 7.55 1.58 2.81 3.18 1.09 4.15 1.10 3.57 0.848 2.14 
Nickel 70 Crustacea 2.7 0.431 0.351 0.263 0.370 0.342 0.431 0.496 0.347 0.425 0.274 5.25 0.792 
Potassium - - - 2002 2028 2730 1461 2464 2088 2276 2839 1555 2443 2215 2544 1175 
Selenium - - 0.68 0.524 0.559 0.508 0.616 0.594 0.574 0.684 0.620 0.464 
Silver - - 0.68 0.785 0.637 0.333 0.825 0.458 0.522 0.595 0.445 0.468 0.425 0.451 0.288 0.330 
Sodium - - - 3419 6279 2363 2970 3643 2952 3198 3061 4017 3133 3606 2656 2310 
Thallium - - 0.0095 
Vanadium - - 0.95 0.208 0.210 0.196 
Zinc - - 41.0 37.1 25.2 33.8 29.6 41.9 25.7 26.4 31.5 26.9 38.2 37.6 41.4 33.1 
PCTs (mg/kg) 
Moisture (%) - - - 84.6 87.0 82.5 85.0 82.4 82.0 79.5 82.9 84.9 82.3 80.4 84.0 86.8 
Blank cell - Analyte was not detected in any of the samples from the indicated investigation. 
 

B - Concentration similar to low-level concentrations found in associated blanks.
 

J - Estimated value.
 

Yellow indicates result exceeds RBSL 
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Table 2.8. Results of Analyses for Blue Crab Sampling at Site SS-63, Langley AFB, Virginia



Table 2.2-9. (Small Fish) Sampling at Site SS-63, Langley AFB, VirginiaFundulusResults of Analyses for 

BIO-01 BIO-01 BIO-02 BIO-03 BIO-04 BIO-05 BIO-06 BIO-06 BIO-07 BIO-08 BIO-09 BIO-10 BIO-11 BIO-12 
Parameter Duplicate M/M Duplicate 
Lipids (%) - - - 1.52 1.52 1.17 1.76 2.08 1.25 2.27 2.65 1.54 2.44 1.62 1.57 2.41 1.98 
Total Cyanide (mg/kg) 2.7 
SVOCs (mg/kg) 
bis(2-Ethylhexyl)phthalate - - 0.23 
Phenol - - 81 0.901 J 0.750 J 0.114 0.128 0.0907 0.377 
Chlorinated Pesticides & PCBs (ug/kg) 
alpha-BHC - - 0.5 0.664 0.605 0.116 0.155 0.0747 J 0.320 J 0.234 0.277 0.339 0.145 0.256 0.667 
beta-BHC - - 1.8 1.49 1.26 0.0941 1.12 J 0.290 J 0.675 0.958 0.726 0.179 0.286 0.0815 
delta-BHC - - 1.8 2.37 J 1.57 J 0.229 
gamma-BHC - - 2.4 0.0758 J 0.166 0.227 0.245 
4,4'-DDD - - 13 23.5 23.5 8.05 4.18 21.9 1.97 9.46 8.32 1.98 3.28 7.94 2.74 2.21 3.95 
4,4'-DDE 5000 Fish 9.3 41.7 41.9 16.7 7.66 38.8 10.0 33.6 31.8 12.5 30.2 42.8 17.2 19.1 32.1 
Heptachlor 300 Fish 0.7 
PCB-1248 2000 Fish 1.6 3.34 9.07 J 
PCB-1254 2000 Fish 1.6 27.3 24.2 18.4 22.0 36.0 16.4 55.3 50.4 48.2 83.2 106 20.1 26.1 76.6 
PCB-1260 2000 Fish 1.6 62.3 63.4 11.9 5.57 27.5 8.96 82.7 76.1 17.4 40.3 174 12.3 16.1 27.2 
Chlorinated Herbicides (ug/kg)** 
Dicamba - - 4100 7.81 
MCPP - - 140 37920 J 
2,4,5-T - - 1400 4.41 6.27 7.06 
Metals (mg/kg) 
Aluminum - - 140 57.4 51.8 31.6 54.5 J 85.2 J 44.8 31.5 120 164 90.9 
Antimony - - 0.054 
Arsenic 76 Crustacea 0.0021 1.28 1.38 0.690 2.18 1.59 0.941 1.42 1.51 0.747 0.605 0.944 0.931 0.879 0.766 
Barium - - 9.5 1.68 1.72 1.11 2.95 2.66 1.52 1.79 2.44 0.868 1.97 1.43 1.54 1.18 1.31 
Beryllium - - 0.27 
Cadmium 3 Crustacea 0.14 
Calcium - - - 20074 19820 9823 27608 11850 15568 16907 20513 8435 20614 22603 16415 15186 13486 
Chromium 12 Crustacea 200 
Cobalt - - 2.7 
Copper - - 5.4 3.65 2.78 0.627 1.95 2.17 1.32 2.12 2.55 0.988 1.41 1.77 3.63 1.08 1.06 
Iron - - 41 65.4 59.8 21.5 19.8 19.1 59.3 J 98.5 J 127.00 156.00 93.60 
Mercury 1 Fish 0.014 0.00972 J 0.0242 J 0.0142 0.00998 0.0277 0.0130 0.0324 0.0353 0.0169 0.00983 0.0215 0.0294 0.0143 0.00963 
Lead 1.5 Crustacea 0.000014 1.19 1.06 
Magnesium - - - 692 687 443 793 471 598 588 663 465 673 714 635 582 605 
Manganese - - 19 10.5 9.70 1.99 12.9 4.55 2.89 4.81 6.40 4.82 5.67 14.1 15.1 11.8 2.49 
Nickel 70 Crustacea 2.7 
Potassium - - - 2678 2759 2884 2668 3095 2688 2938 2873 2772 2671 2807 2842 2811 2841 
Selenium - - 0.68 1.02 0.0944 0.961 0.789 0.901 0.851 0.996 1.08 0.651 0.706 1.11 0.858 0.954 0.667 
Silver - - 0.68 0.147 0.140 0.116 0.0832 J 0.0702 0.0735 
Sodium - - - 1716 1815 1739 1993 1580 1933 1863 1882 1622 1704 1895 1573 1581 1502 
Thallium - - 0.0095 
Vanadium - - 0.95 0.284 0.290 0.255 0.209 0.328 0.219 0.532 0.564 0.452 
Zinc - - 41.0 43.6 44.0 19.0 48.0 31.9 30.9 32.4 38.3 25.1 42.8 44.8 40.4 34.4 46.4 
PCTs (mg/kg) 
Moisture (%) - - - 76.3 75.8 79.1 76.8 76.9 77.6 75.1 74.8 75.9 74.8 75.8 75.5 74.9 75.3 

FDA Action 
Levels 

EPA RBSLs 
for Fish 

FDA 
Reference 

Blank cell - Analyte was not detected in any of the samples from the indicated investigation.
 

B - Concentration similar to low-level concentrations found in associated blanks.
 

J - Estimated value.
 

Yellow indicates results exceed RBSL 
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Table 2.9. Results of Analyses for Fundulus (Small Fish) Sampling at Site SS-63, Langley AFB, Virginia



Table 2.2-10. Results of Analyses for Bivalves at Site SS-63, Langley AFB, Virginia 

FDA Action EPA RBSLs BIO-01 BIO-02 BIO-03 BIO-04 BIO-05 BIO-06 BIO-07 BIO-08 BIO-08 BIO-09 BIO-09 BIO-10 BIO-11 BIO-12 
Parameter Levels FDA Reference for Fish Oyster Mussel Mussel Mussel Mussel Mussel Mussel Mussel Mussel-Dup Mussel Mussel-Dup Mussel Mussel Mussel
 Lipids (%) - - - 0.712 0.608 0.600 0.602 0.320 0.106 0.490 1.06 0.882 0.264 0.220 0.300 0.924 0.450 
Total Cyanide (mg/kg) - - 2.7 ND 1.34 1.20 1.50 1.91 1.53 1.33 0.931 1.07 ND 0.880 2.08 0.816 1.09 
SVOCs (mg/kg) 
Benz(a)anthracene - - 0.0043 ND 0.0366 ND ND 
Benz(a)pyrene - - 0.00043 0.0437 
Benzo(b)fluoranthene - - 0.0043 0.0484 
Benzo(g,h,i)perylene - - 4.1 0.0596 0.0525 
Chrysene - - 0.43 0.0389 
2,6-Dinitrotoluene - - 0.14 0.0496 0.0742 0.0516 
bis(2-Ethylhexyl)phthalate - - 0.23 
2-Methylphenol - - 6.8 0.0518 0.0472 0.0893 0.0725 0.0650 
Phenanthrene - - 4.1 0.0336 
Pyrene - - 4.1 0.0590 
Chlorinated Pesticides & PCBs (ug/kg) 
Aldrin 300 Fish 0.19 0.303 0.134 J 0.0706 J 0.131 
alpha-BHC - - 0.5 0.160 0.353 0.555 0.212 0.154 0.470 J 0.304 J 0.264 J 0.380 J 0.747 
beta-BHC - - 1.8 2.18 2.08 
delta-BHC - - 1.8 0.703 
4,4'-DDD - - 13 9.20 6.47 
4,4'-DDE 5000 Fish 9.3 7.74 0.713 1.77 0.536 0.954 0.525 3.65 3.23 1.67 2.26 5.01 
4,4'-DDT 5000 Fish 9.3 3.07 2.72 1.59 
Endosulfan I - - 810 0.735 0.255 J 
Endosulfan sulfate - - 810 0.207 J 
Endrin aldehyde - - 41 0.555 0.420 0.901 1.05 0.660 J 0.503 
Endrin ketone - - 41 0.315 0.282 
Heptachlor 300 Fish 0.7 
Heptachlor epoxide 300 Fish 0.35 0.427 0.472 0.0935 J 
PCB-1254 2000 Fish 1.6 35.6 9.88 11.8 23.2 7.42 7.70 24.0 32.3 9.00 16.2 24.0 
PCB-1260 2000 Fish 1.6 4.72 5.78 J 
Chlorinated Herbicides (ug/kg) 
Dicamba - - 4100 2.82 9.41 10.0 ND 12.6 
2,4-DB 1000 Fish 1100 24.9 180 168 144 J 78.4 J 8.14 J 98.6 
2,4,5-T - - 1400 21.3 22.4 21.2 23.1 22.2 J 23.3 
2,4,5-TP - - 1100 1.50 13.7 8.13 J 3.52 J 6.47 
Metals (mg/kg) 
Aluminum - - 140 48.1 12.3 15.2 142 35.7 18.5 32.6 160 J 63.9 J 15.7 18.1 
Antimony - - 0.054 
Arsenic 86 Bivalves 0.0021 1.43 0.844 0.915 1.13 0.744 0.694 0.665 1.03 0.715 0.818 
Barium - - 9.5 0.312 0.225 1.46 0.768 0.343 0.216 0.369 0.262 
Beryllium - - 0.27 
Cadmium 4 0.14 0.427 0.128 0.153 0.120 0.111 0.0980 0.144 0.127 0.136 0.121 0.100 
Calcium - - - 3587 1345 J 551 926 920 J 294 J 334 J 1776 J 528 J 308 339 247 J 257 243 J 
Chromium 13 Bivalves 200 6.84 0.180 1.50 1.52 1.13 0.682 0.529 0.383 0.385 0.216 
Cobalt - - 2.7 
Copper - - 5.4 18.5 1.73 L 1.16 2.08 1.75 1.31 0.937 0.864 1.27 
Iron - - 41 109 24.5 42.8 297 71.6 38.1 J 44.0 265 J 100 J 44.0 41.6 29.3 35.7 31.5 
Mercury1 1 Fish 0.014 

401 

0.00645 

554 

0.0142 

627 410 

0.0201 

346 370 

0.00922 

757 

0.0127 

507 360 364 287 

0.00624 

291 324 
Lead2 1.7 Bivalves 0.000014 2.23 
Magnesium - - - 521 
Manganese - - 19 3.99 3.53 0.968 6.21 3.61 2.45 33.2 13.5 J 5.24 J 1.75 1.99 2.56 2.07 4.80 
Nickel 80 Bivalves 2.7 0.498 0.274 0.283 0.288 0.959 0.346 0.196 0.216 0.225 
Potassium - - - 908 590 679 768 662 368 516 676 635 369 358 382 665 628 
Selenium - - 0.68 0.472 0.593 0.779 0.480 0.620 0.630 0.529 J 0.693 
Silver - - 0.68 1.14 0.122 0.165 1.24 0.280 0.101 0.175 0.547 0.490 0.616 J 0.281 J 0.102 0.193 0.203 
Sodium 
Thallium 

-
-

-
-

-
0.0095 

3186 2956 4088 3788 2968 2655 2737 3197 3048 2477 2431 2058 1825 2513 

Vanadium - - 0.95 0.240 1.09 0.365 0.284 
Zinc - - 41.0 457 6.00 L 7.03 9.45 6.50 L 5.61 L 8.48 7.90 4.52 6.78 5.00 L 
PCTs (mg/kg) 
Aroclor 5432 20003 Fish 0.0007 0.0294 ND ND 0.0224 ND 0.0403 ND 0.0278 0.0225 ND ND ND 0.0223 0.0248 
Moisture (%) - - - 91.1 92.4 92.5 88.2 92.0 94.7 93.0 90.4 90.2 95.6 94.5 94.0 92.3 92.5 

Blank cell - Analyte was not detected in any of the samples from the indicated investigation. 
 

B - Concentration similar to low-level concentrations found in associated blanks.
 

J - Estimated value.
 

L - Potentially biased low.
 

1 Methylmercury used as RBSL surrogate
 

2 Tetraethyllead used as RBSL surrogate
 

Yellow indicates result exceeds RBSL 
 

Green indicates result exceeds FDA Action Level and RBSL 
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Table 2.10. Results of Analyses for Bivalves at Site SS-63, Langley AFB, Virginia



 
 

 

 
 

   
  

 

 
 
 

 

                                                      

Table 2.11. Human Health Total Risk Summary for Site SS-63, Langley AFB, Virginia 

Medium of Concern Child Fisher Adult Fisher Other Recreational Person1 Other Worker2 

Receptor Hazard Index 
Surface Water 0.00022 0.0001 0.008 0.002 
Animal Tissue (crabs & fish) 6 (0.98) 5 (0.80) NA NA 
Total 6 (0.98) 5 (0.80) 0.008 0.002 
Receptor Cancer Risk 
Surface Water 4E-09 1E-08 2E-07 2E-07 
Animal Tissue (crabs & fish) 2E-04 (1E-05) 8E-04 (3E-05) NA NA 
Total 2E-04 (1E-05) 8E-04 (3E-05) 2E-07 2E-07 

Receptor Hazard Index 
Animal Tissue (bivalve) 3 2 NA NA 
Receptor Cancer Risk 
Animal Tissue (bivalve) 7E-05 3E-04 NA NA 

NA = Not applicable; pathway not evaluated. 


Values in parentheses indicate central tendency value. 

1 JetSkier 
2 Sea Rescue Trainer 



 

 
 

 
  

 
 

 

 
  

 

 
 

 

 
  

  
 

 

 
 

 
  

 
 

 
 

 
  

 

 

 

Table 2.12. Total Risk Characterization Summary for Site SS-63: Cancer Risks, Langley AFB, Virginia 

Scenario 
Receptor 

Age 

Estimated Total Cancer Risk 

COPC and Pathway Risk ≥ 1E-06 
Primary Site Specific 

Uncertainties 
Reasonable 
Maximum 

Central 
Tendency 

Current/Future Scenarios 
Fisher (chronic) 
(Fish & Crabs) 

Child 2E-04 1E-05 1. Ingestion of arsenic, Aroclor 5432, 
PCB-1254, PCB-1248, and PCB-
1260 in fish tissue. 

2. Ingestion of arsenic in crab tissue 

High uncertainty associated 
with source, speciation and 
toxicity of arsenic and with 
source of PCBs/PCTs in 
seafood. 

Fisher (chronic) 
(Fish & Crabs) 

Adult 8E-04 3E-05 1.  Ingestion of arsenic, arclor 5432, 
PCB-1254, PCB-1248, PCB-1260 in 
fish tissue. 

2. Ingestion of arsenic and PCB-1254 in 
crab tissue 

High uncertainty associated 
with source, speciation and 
toxicity of arsenic and with 
source of PCBs/PCTs in 
seafood. 

Other Recreational 
Person 

Adolescent 2E-07 NA NA NA 

Other Worker Adult 2E-07 NA NA NA 

Fisher (chronic) 
(Bivalves) 

Child 7E-05 4E-06 1. Ingestion of arsenic, Aroclor 5432, 
PCB-1254, and benzo(a)pyrene in 
bivalve tissue. 

High uncertainty associated 
with source, speciation and 
toxicity of arsenic and with 
source of PCBs/PCTs and 
PAHs in seafood. 

Fisher (chronic) 
(Bivalves) 

Adult 3E-04 1E-05 1. Ingestion of arsenic, Aroclor 5432, 
PCB-1254, and benzo(a)pyrene, 
benzo(a)anthracene, and 
benzo(b)fluoranthene in bivalve 
tissue. 

High uncertainty associated 
with source, speciation and 
toxicity of arsenic and with 
source of PCBs/PCTs and 
PAHs in seafood. 



 

 
    

 

 
  

  

  
 
 

 

 
  

  

   
 

 
 

 

 
  

 
 

 
  

 
 

 

 

                                                      
 
 

Table 2.13. Total Risk Characterization Summary for Site SS-63: Non-Cancer Hazards, 


Langley AFB, Virginia 


Scenario 
Receptor 

Age 

Estimated Total Hazard Index 
COPC and Pathway HI 

≥ 1 
Target Organ 

HIs ≥ 1 
Primary Site-Specific 

Uncertainties 
Reasonable 
Maximum 

Central 
Tendency 

Current/Future Scenarios 
Fisher (chronic) 
(Fish & Crabs) 

Child 6 0.98 1. Ingestion of arsenic 
and PCB-1254 in fish 
tissue 

2. Ingestion of arsenic in 
crab tissue 

Skin/Vascular (arsenic) 
(HI =3) 
Eye/Immune System 
(PCB-1254) (HI = 2) 

High uncertainty 
associated with source, 
speciation and toxicity of 
arsenic and with source of 
PCBs/PCTs in seafood. 

Fisher (chronic) 
(Fish & Crabs) 

Adult 5 0.80 3. Ingestion of arsenic 
and PCB-1254 in fish 
tissue 

4. Ingestion of arsenic in 
crab tissue 

Skin/vascular (arsenic) 
(HI =3) 
Immune system/ 
Eye (PCB-1254) 
(HI = 2) 

High uncertainty 
associated with source, 
speciation and toxicity of 
arsenic and with source of 
PCBs/PCTs in seafood. 

Other 
Recreational 
Person3 

Adolescent 0.008 NA NA NA NA 

Other Worker4 Adult 0.002 NA NA NA NA 

Fisher (chronic) 
(Bivalves) 

Child 3 0.4 1. Ingestion of arsenic in 
bivalve tissue 

Skin/Vascular (arsenic) 
(HI =1.24) 

High uncertainty 
associated with source, 
speciation and toxicity of 
arsenic 

Fisher (chronic) 
(Bivalves) 

Adult 2 0.3 1. Ingestion of arsenic in 
bivalve tissue 

Skin/Vascular (arsenic) 
(HI =1.12) 

High uncertainty 
associated with source, 
speciation and toxicity of 
arsenic 

NA = Not Applicable 
RfD = Reference Dose 



 
 

 

 
 

 
 

 
 

 
 
 

 

                                                      

Table 2.14. Human Health Site Risk Summary for Site SS-63, Langley AFB, Virginia 

Medium of Concern Child Fisher Adult Fisher Other Recreational Person5 Other Worker6 

Receptor Hazard Index 
Surface Water 0.0002 0.0001 0.008 0.002 
Animal Tissue(crabs & fish) 2.6 (0.3) 2.3 (0.2) NA NA 
Total 2.6 (0.3) 2.3 (0.2) 0.008 0.002 
Receptor Cancer Risk 
Surface Water 4E-09 1E-08 2E-07 2E-07 
Animal Tissue(crabs & fish) 5E-05 2E-04 (4E-06) NA NA 
Total 5E-05 2E-04 (4E-06) 2E-07 2E-07 

Receptor Hazard Index 
Animal Tissue (bivalve) 1 1 NA NA 
Receptor Cancer Risk 
Animal Tissue (bivalve) 2E-05 6E-05 NA NA 

NA = Not applicable; pathway not evaluated. 


Values in parentheses indicate central tendency value. 

5 Jet Skier 
6 Sea Rescue Trainer 



 
 
 

 
 

 
  

 
 

 

 
  

  

 
    

   

  

 
 

 

 
 

 

Table 2-15. Site Risk Summary for Site SS-63, Langley AFB, Virginia 

Scenario 
Receptor 

Age 

Estimated Total Cancer Risk 

COPC and Pathway Risk ≥ 1E-06 
Primary Site Specific 

Uncertainties 
Reasonable 
Maximum 

Central 
Tendency 

Current/Future Scenarios 
Fisher (chronic) 
(Fish & Crabs) 

Child 5E-05 NA 1. Ingestion of Aroclor 5432, PCB-
1254, PCB-1248, PCB-1260 in fish 
tissue. 

High uncertainty associated 
with the source of PCBs/PCTs 

Fisher (chronic) 
(Fish & Crabs) 

Adult 2E-04 4E-06 2. Ingestion of Aroclor 5432, PCB-
1254, PCB-1248, PCB-1260 in fish

 tissue. 
3. Ingestion of PCB-1254 in crab tissue. 

High uncertainty associated 
with the source of 
PCBs/PCTs. 

Other Recreational 
Person 

Adolescent 2E-07 NA NA NA 

Other Worker Adult 2E-07 NA NA NA 

Fisher (chronic) 
(Bivalves) 

Child 2E-05 NA NA NA 

Fisher (chronic) 
(Bivalves) 

Adult 6E-05 NA NA NA 



 

 
  

   

 
   

 
 

 
   

 
 

 

 

 

 

 
 

 
 

                                                      

Table 2-16. Site Risk Characterization Summary for Site SS-63: Non-Cancer Hazards, 


Langley AFB, Virginia 


Scenario 
Receptor 

Age 

Estimated Total Hazard 
Index 

COPC and Pathway HI ≥ 1 
Target Organ 

HIs ≥ 1 
Primary Site-Specific 

Uncertainties 
Reasonable 
Maximum 

Central 
Tendency 

Current/Future Scenarios 
Fisher (chronic) 
(Fish & Crabs) 

Child 2.6 0.3 1. Ingestion of PCB-1254 
in fish tissue. 

Immune System/Eye/Nails 
(PCB-1254) (HI = 2) 

High uncertainty 
associated with source of 
PCBs/PCTs. 

Fisher (chronic) 
(Fish & Crabs) 

Adult 2.3 0.2 2. Ingestion of PCB-1254 
in fish tissue. 

Immune system/Eye/Nails 
(PCB-1254) (HI = 2) 

High uncertainty 
associated with source of 
PCBs/PCTs. 

Other 
Recreational 
Person7 

Adolescent 0.008 NA NA NA NA 

Other Worker8 Adult 0.002 NA NA NA NA 

Fisher (chronic) 
(Bivalves) 

Child 1 NA NA NA NA 

Fisher (chronic) 
(Bivalves) 

Adult 1 NA NA NA NA 

NA = Not Applicable 


RfD = Reference Dose 


7 Jet Skier 
8 Sea Rescue Trainer 



 

 
 

  
 

 

 

 

 
 

 
  

 
 

 
  

 
 

  

 
 

  

 
 

  

 

  
 

 

  
  

 
 

  

 
 

 
  

 
  

 

 

 

  
 

 

  

 

 

 
 

 
 

 

Table 2.17 

Ecological Exposure Pathways of Concern 


ERP Site SS-63 


Exposure 
Medium Receptor Exposure Route Assessment Endpoints Measurement Endpoints 
Sediment Benthic and 

Epibenthic 
Invertebrates 

• Direct contact • Protect benthic and 
epibenthic invertebrate 
communities to 
maintain species 
diversity, biomass,  
and nutrient cycling 

• Provide a food source 
for higher-level 
consumers 

• Minimize 
bioaccumulation to 
protect higher trophic 
level receptors 

• Toxicity testing 
• Enumeration of benthic 

macroinvertebrates in sediment samples 
• Comparison of maximum and mean 

chemical concentrations to NOAELs 
and LOAELs obtained from the Langley 
AFB Toxicity Study 
• Comparison of maximum and mean 

chemical concentrations to NOAELs 
and LOAELs from the literature 
• Collection of bivalves and crabs for 

chemical analysis of their tissues 

Sediment Fish (Atlantic • Direct contact • Protect fish • Collection of killifish and sport fish 
and croaker) • Ingestion communities to samples for tissue analysis 
Surface maintain species • Comparison of killifish tissue 
Water diversity 

• Ensure that 
contaminant ingestion 
does not negatively 
affect growth or 
survival 

• Minimize 
bioaccumulation to 
protect higher-level 
consumers 

concentrations to toxicity values 
obtained from the literature 

• Calculation of chemical intake by sport 
fish through use of a food chain model. 
Chemical concentration in food (benthic 
invertebrates, bivalves, and killifish) 
determined from sediment and tissue 
data.  Maximum and mean chemical 
intakes were compared to NOAELs and 
LOAELs obtained from the literature 

• Examination of killifish and sport fish 
samples for evidence of stress or disease 

Sediment Piscivorous • Ingestion • Ensure that ingestion • Calculation of chemical intake through 
and Birds (belted of contaminants in use of a food chain model. Chemical 
Surface kingfisher) water or prey (fish, concentration in food obtained from 
Water shellfish) does not 

negatively impact 
growth, survival, or 
reproduction 

tissue data.  Maximum and mean 
chemical intakes were compared to 
NOAELs and LOAELs obtained from 
the literature. 

Sediment Semi-aquatic • Ingestion • Ensure that ingestion • Calculation of chemical intake through 
and Carnivorous of contaminants in use of a food chain model. Chemical 
Surface Mammals water or prey (fish, concentration in food obtained from 
Water (mink) invertebrates) does not 

negatively impact 
growth, survival, or 
reproduction 

tissue and sediment data.  Maximum 
and mean chemical intakes were 
compared to NOAELs and LOAELs 
obtained from the literature. 



 
 

 
 

 
 

 
 

 

   

   

 

                             

                

                

             

                

 

Table 2.18 


Comparison of Sediment Remedial Action Alternatives 


ERP Site SS-63 LTA Cove 


Langley AFB, Virginia 
 

Remedial Alternative 

Evaluation Criteria 
Threshold Balancing Modifying 
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1: No Action $ - NA NA 

2: Manage waste in place – Monitoring $ 353,000 NA NA 

3: Mechanical dredging with off-site disposal $ 952,000 NA NA 

4: Dry excavation with off-site disposal $ 821,000 Accepted Accepted 

5: Capping $ 1,183,000 NA NA 

Ranking Key: Fully Satisfies Criteria Partially Satisfies Criteria Does Not Satisfies Criteria 

NA: Not applicable 



 

 
 

 
 

 

 

 

   
  

  
 

 

Table 2.19. Cost Estimate Summary for ERP Site SS-63 

Dry Excavation with Offsite Disposal 


Langley AFB, Virginia 


Description Unit Quantity Unit Cost Cost 
REMEDIAL ACTIVITIES 
Site Preparation 

Mobilization 
Develop Work Plans 
Setup Temporary Facilities 
Surveying 

Lump Sum 
Lump Sum 
Lump Sum 
Lump Sum 

1 
1 
1 
1 

$15,000.00 
$50,000.00 
$10,000.00 
$3,000.00 

$15,000 
$50,000 
$10,000 
$3,000 

Dredging Activities 
Pre-Confirmation Sampling 
Installation of Coffer Dams 
Excavation of Sediment 
Dewatering Sediment 
Sediment Characterization (TCLP) 

Each 
Linear Feet 
Cubic Yard 
Cubic Yard 

Each 

104 
1,940 
1,693 
1,693 

8 

$110.00 
$71.00 
$20.60 
$15.00 

$1,000.00 

$11,440 
$137,740 

$34,876 
$25,395 
$8,465 

Transportation and Disposal 
PCB/PCT Contaminated Sediment (non-hazardous) Ton 3,047 $60.00 $182,844 

Site Restoration 
Cleanup and Demobilization Lump Sum 1 $10,000.00 $10,000 

Site Closeout 
Final Report Lump Sum 1 $50,000.00 $50,000 

Subtotal $538,760 
Additional Costs 

Engineering/Design 
Project Management 
Construction Management 
Residual Wastes Management 
Contingencies 20% of Subtotal 

12% of Subtotal 
10% of Subtotal 
8% of Subtotal 
2% of Subtotal 

$64,651 
$53,876 
$43,101 
$10,775 

$110,214 

Total Costs For Dry Excavation with Offsite Disposal $821,377 

Notes: 
1. Sources for cost information include vendor-specific data and Means Environmental Remediation Cost Data (2005). 
2. A conversion factor of 1.8 was used to convert cubic yard to tons. 
3. Unit costs include all labor, equipment, and materials unless otherwise noted in the table. 
4. Analysis of decant water included in residual waste management costs. 
5. Assumed one characterization sample would be collected per every 200 cubic yards excavated. 
6. Assumed PCB/PCT contaminated sediment would be classified as non-hazardous. 



 
 

   

 

 
 

 
 

Record of Decision for Operable Unit 51 (ERP Site SS-63)—Langley Air Force Base, Virginia 

3.0 RESPONSIVENESS SUMMARY 

The public participation requirements set out in the NCP at 40 CFR 300.435(c)(2)(ii) have 
been met for ERP Site SS-63.  No questions or comments were received in the public meeting 
for the Proposed Plan held on January 8, 2008. No oral or written comments were received 
during the public comment period that extended from December 16, 2007 through January 15, 
2008. 
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Record of Decision for Operable Unit 51 (ERP Site SS-63)—Langley Air Force Base, Virginia 

4.0	 REFERENCES 

CH2M Hill, 1997. Draft Water Quality Assessment of the Back River.  February. 

HydroGeoLogic, Inc. 2006. Final Feasibility Study, ERP Site SS-63, Langley AFB, Virginia, 
July. 

HydroGeoLogic, Inc. 2007a. Final Record of Decision to Address Environmental Restoration 
Program Sites Operable Unit 34 (Site LF-17), OT-25 Annex Portion of OU-40, and the 
LTA Cove Portion of Operable Unit 51 (SS-63), Langley AFB, Virginia, November. 

HydroGeoLogic, Inc. 2007b. Final Proposed Plan, ERP Site SS-63, Langley AFB, Virginia, 
December. 

Radian, 1997. IRP Background Chemical Data Document [final].  Langley AFB. October. 

Radian, 1999. Preliminary Assessment/Site Inspection Report [final], ERP SS-63, Back 
River, Langley AFB, Virginia, October. 

U.S. Fish and Wildlife Service (FWS), 1993.  	The Distribution and Biological Effects of 
Selected Environmental Contaminants in the Back River, Virginia, U.S. Fish and 
Wildlife Service, Virginia Field Office, White Marsh, Virginia. September. 

URS, 2003. Final Remedial Investigation Report Environmental Restoration Program ERP 
Site SS-63 Langley Air Force Base, Virginia. Delivery Order No. 0058, USACE 
Contract No. DACA45-96-D-0016. June. 

URS, 2004. Back River Sediment Sampling Results, Site SS-63, Langley Air Force Base, 
Virginia. September. 

M:\Projects\AF3014_05_03\R07-08.062.doc 4-1	 HGL 8/11/2008 



 

 

This page was left blank intentionally. 



 

 

 

 

APPENDIX A 

RISK TABLES 

(Source: URS, 2003) 



 

 

 
Appendix A.1 


RAGS Part D Table 1’s 

Selection of Exposure Pathways
 



TABLE 1
 

SELECTION OF EXPOSURE PATHWAYS
 

58-63, LANGLEY AFB
 

Scenario 

Timeframe 

Medium Exposure 

Medium 

Exposure 

Pol.. 

Receptor 

Population 

Receptor

A,. 
Ellp0$Ure 

Roote 

On-SiteJ 

Off-Site 

Type of 

Anlllysls 

Rationale for Selection or Exclusion 

of Exposure Pathway 

CurrenUFuture Surface Water Surface Water 
Surface Waler from Back 

River 
Fisher Child Ingestion On-site Non. 

The physical coof'iguration of the slope embankment of the Back River 
prevenls the fisher from coming Into contact with surface water such that 
ingestion would be unlikely Of Insignificant. 

Dermal Absorption On-site Quanl 
Reoeplor may come 111(0 contact wilh surface wa/Sf by handling fish/etabs 0 
by rinsing off hand•. 

Adult Ingestion On-site Non. 
The physical configuration of the slope embaokment of the Back River 
prevent, the fisher from coming Inlo contact with surface water sum that 
ingesuon would be unlikely or Insignificant 

Dermal Absorption On-site Quant 
Receptor may come into contact with surface waler by handling fish/crabs 0 
by rinsing off hands. 

Other (1) Adull Ingestion Off-Site Non. 
Receptor Is nollikely to lngesl surface water from the Beck River at an off
slle location. 

Dermal Absorption Off-SlIe Non. Receplor is not likely to come into contact With surface water from the Back 
RlvSf at Bl1 off-site location. 

Other RecreatiOnal 
Person (2) 

Adolescen!s 

(teens) 
lngeslioo On-site Quant Receptor InCidentelly Ingests surface water while jet skIIng. 

Dermal Absorption On-site Quant Receptor comes Into contact with surface water while jet skiing. 

Ol/ler Woriw (3) Adull Ingestion On-sile Quant 
ReCbPtOf Incidentally Ingesls surface watel' during training exerdsasln the 
Back River. 

DefID81 Absorplion On-sile Quant 
Receptor comes lnlo contact with surface water durtng Italning exertlses In 
the Back River_ 

Sediment Sedimenl Sedimenllrom BacK River Fisher Child Ingeslion On-site Non. 
The physical configuration of the slope embankment of the Back River 
prevenb the fisher from coming inlo contact with the sedimenl of the Back 
River. 

Dennal Absoq>lion On-site Non. 
The physical configuraUoo of the slope embankment of lhe Back Rllle'r 
prevenls the fishBf from coming Into conled with the sediment of the Back 
River 

The pllysical configuration of lhe slope embankment of the Back River 
Adult Ingestion Or. site Non. prevents the fisher from coming Inlo contact with the S6dimeot or the Back 

River. 

The physical configuration of the slope embankment of the Back River 
DefIDal Absorption On-site Non. prevents the fisher from coming Into contact with the sEKJiment of the Back 

River 

Other (1) Adult Ingestion Olf·Sile Non. Receptor is nollikely to ingest sedfmenl from Ihe Baclr: River at an off-sife 
localioo. 

Dermal Absorption Off-Site Non. Receptor Is not likely to come Into contact with sediment from the Beck 
River at an oft-aile location 



TABLE 1
 

SELECTION OF EXPOSURE PATHWAYS
 

55-63. LANGLEY AFB
 

Scenano Medium Exposure Exposure Receptor Receptor Exposure On-Silel Type of Rationale: for SelecUon or Exclusion 

Timeframe Medium Point Population Age Route Off-Site Analysis of Expo.Uf41 Pathway 

The phyalcal conllguratloo of the slope embankment of the Baell. River 
prevents the jet skler from coming Into contact with sediment such thai 
ingeStion would be unlikely or Insignificant. Jet skl9f Is most likely to enter 
water via Jel sId. 

CurrenUfuture 
(continued) 

Sediment 
(continued) 

Sediment 
(continued) 

Sediment from Back River 

(continued) 
Olher Recreational 

Person (2) 
Adolescents 

(teens) 
Ingestion On-sile None 

Dermal Absorption On-sile None 

The physical conliguratioo of the atope embankment of the Baa River 
prevents the jel skier from coming inlo conlact with sedimenlsuch thai 
contact would be unlikelv Of Insignificant. Jet.kler Is moal likely fo enter 
waler via Jet skI. 

p- ;eptor wQUld enter Back River via watercraft or helicopter and would not 

likely ingest sediment from the Back Riv9f. 
Other Worker (3) Adull Ingestion On-site None 

Dermal Absorplion On-slle None 
Receptol" would enter Back River vie watercraft or helicopter and would not 
likely come inlo contact with sediment from the Back River. 

Animal Tissue Animal Tissue Fish from Back River Fisher Child IngeStion On-site Quanl Receplor ia likely to consume fish from the Back River. 

Adult Ingestion On-sile Quant Receptor ia likely 10 consume fish from the Bado; River. 

Receptor may consume fish from the Back River. but would mostlikety be 
Other (1) Adult Ingestion Off-Site None mill.ed with other fish from other locations and consumption would be 

insignificant. 

Receptor Is not likely 10 fish from the Back River. 
Other Recreational 

Person (2) 
Adolescents 

(teens) 
Ingestion On-sile None 

Other Worker (3) Adull Ingestion On-sile None Receptor is not rlkely 10 fish from the Back River. 

Animal Tissue Animal Tissue Crabs from Back River Fisher Child Ingestion On-sile Quent Receptor Is Ilkel)' 10 consume crabs from the Back River. 

Adult Ingestion On-sIte Quant Receptor Is llkely 10 conaume crabs from (he Back River 

Receplor may consume crabs from the Back River. but would mostlikety be 
Other (1) Adult Ingeslion Off-Site None mill.ed with other crabs from other locations and consumption would be 

insignificant. 

Receptor Is not likely to crab from the Back River. 
Other Reueational 

Person (2) 
Adolescents 

(teens) 
Ingestion On-aile None 

Other Worleer (3) Adult Ingestion On· site None ReceptQ( I. not likely to crab from the Back RiV8f. 

(1) Commercial Fish Consumer 

(2) Jet Skier 

(3) Sea Rescue Trainer 
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RAGS Part D Table 2’s 

Occurrence, Distribution, and Selection of COPCs  


Selection of Exposure Pathways 
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RAGS Part D Table 3’s 

Medium-Specific Exposure Point Concentration Summary 




TABLE 3.1
 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
 

ERP Site 55-63 (Back Ri'o'er), langley Air Force Base
 

Scenario Timeframe: CurrenllFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Waler 

Chemical Units Arithmetic 95% Uelof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean Normal Detected Qualifier Units 

Potential Data (b) Concentration Medium Medium Medium Medium Medium Medium 

Concern (a) EPC EPC EPC EPC EPC EPC 

Value (e) Statistic Rationale Value (e) Statistic Rationale 

INDRGANICS 

Arsenic mglL 0,00171 0.00237 0.00374 mg/L 0.00237 95% UCL-N W-Te.I(4) 0.00171 Mean·N W-Te.t (4) 

Magnesium mg/L 627 684 707 J mg/L 684 95% UCl·N W-Te.1(3) 627 Mean-N W-Te.1(3) 

Mercury mg/L 0.0000.27 0.0000682 0.000106 mg/L 0.0000682 95% UCL-N W-Test (4) 0.0000427 Mean-N W·Test(4) 
Sodium mg/L 5130 5590 5720 J mg/L 5590 95% UCL-N W-Tesl(3) 5130 Mean·N W-Test (3) 

ORGANICS 

4,4'-000 mg/L 242E-06 0.00000567 0.0000144 mglL 0.00000567 95% UCL-N W-Te.t(4) 0.00000242 Mean·N W·Test(4) 

4,4'-00E mg/L 166E-06 0.00000335 0.00000766 moiL 0.00000335 95% UCL-N W-re.l (4) 0,00000166 Mean-N W-Tesf(41 
Aldrin mgfL 00000129 00000186 0.0000213 mglL 00000186 95% UCl·N W-Test(3) 0.0000129 Mean·N W-Test (3) 

Heptachlor mg/l 2.82E-06 0,00000489 0.00000784 mg/l 0,00000489 95% UCL-N W·Test (4) 0,00000282 Mean·N W-Test (4) 
Heptachlor epoxide mg/L 1.94E-06 0.00000309 0.00000463 mglL 0,00000309 95% UCl-N W-Test (4) 0,00000194 Mean·N W-TesI(4) 

• Surface soil EPCs will be used for the following exposure points: 1) surface soil at WP-02, and 2) ambient air above WP-02 (vapors and partculates). Surface soil EPCs will be used to model ambient air route 
EPCs. 

Statistics: Maximum Detected Value (Max); 95% UCl of Normal Data (95% UCl-N); 95% Uel of log-transformed Data (95% UCl-T); Mean of log-transformed Data (Mean-T); 

Mean 01 Normal Data (Mean-N) 

For non-detects, 112 sample-specific method detection limit was used as a proxy concentration; tor duplicate sample results, the average value was used in the calculation. 

W - Tesl: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term,OSIJIIER Directive 9285.7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UGL-N); 95% Uel of Log-transformed Data (95% UCl-T); Mean of Normal Data (Mean-N); Mean of log-tranSformed Data (Mean-T) 

T - Total data set only 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed 

(2) 95% Vel exceeds maximum delected concentration. Therefore, maximum concentration used tor EPC 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test indicates data are neither log-normally distributed or normally distributed. Therefore. normal distribution equations used as default. 

(a) All chemicals are in the site and total data sets unless olhefWise footnoted with the letter 'T'. 
(b) 95% Uel of Normal Data defined as the 95% UCL associated with the data's distribution. 

(c) See Statistics Section of the report for more information on the calculation of the 95% UCL and the mean. 



TABLE 3.2
 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
 

ERP Site 5-63 (Back River), langley Air Force Base
 

Scenario Timefrarne: Current/Future 

Medium: Animal TIssue 

Exposure Medium: Animal nssue 
Exposure Point: Fish from Back River 

Chemical
 

of
 

Potential
 

Concern (a)
 

INORGANICS 

Arsenic 

Calcium 
Magnesium 

Mercury 

Potassium 

Selenium 

Sodium 

ORGANICS 

4,4'-000 

4,4'-ODE 

ArocJor 5432 

PCB-1248 

PCB-1254 

PCB-1260 

Units Arithmetic 

Mean 

95% UCLof 

Normal 
Data (b) 

Maximum 

Detected 

Concentration 

Maximum 

Qualifier 

EPC 

Units 

Reasonable Maximum Exposure 

Medium Medium MedIum 

EPC EPC EPC 

Value (C) ~Ullistic Rationale 

Central Tendency 

Medium Medium Medium 

EPC EPC EPC 

Value (c) Statistic Rationale 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

1.48 

744 

330 

0.0506 

3690 
0.813 

521 

19 

4380 

348 

00599 

3820 

0.906 

636 

2.56 

1320 

360 

0.0692 

3950 

1.05 

717 

mg/kg 

mglkg 

mgll<.g 
mg/kg 

mg/kg 

mg/kg 

mglkg 

1.9 95% UCL-N W-Test(3) 

1320 Max W-Test (2) 

348 95% UCL-N W-Test (3) 

00599 95% UCL·N W-TesI(3) 

3820 95% UCl-N W-lest (3) 

0.906 95% UCl-N W-Test(3) 

636 95% UCL-N W-Tesl (3) 

1.48 Mean·N W-TesI(3) 

744 Mean-N W-Test (3) 

330 Mean·N W-Test (3) 

0.0508 Mean·N W-TesI(3) 

3690 Mean-N W-Test (3) 

0.813 Mean·N W-Te.. (3) 

521 Mean·N W-Tesl(3) 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

0.00635 

00176 

0097 

0.0213 

0.0982 

0.0376 

5.32 

0,0254 

1,45 

0.0446 

0.219 

0.0572 

0.0284 

00379 

0.379 

0.104 

0.308 

0.0972 

mg/kg 

mglkg 

mglkg 

mglkg 

mg/kg 
mg/kg 

00284 Max W-Te.. (2) 

0.0254 95% UCl·N W-Tesl(3) 

0.379 Max W-Test (2) 

0.0446 95% UCL-N W.Test(4) 

0.219 95% UCl·T W-Test (1) 

0.0572 95% UCL-N W-Test(3) 

0.0109 Mean-T W-Test (1) 

0.0178 Mean-N W-Test (3) 

0.0941 Mean·T W-Test (1) 

0.0213 Mean-N W-Test(4) 

0.0941 Mean-T W-Test(1) 
0.0376 Mean·N W-Test (3) 

• Surface soil EPCs will be used for the following exposure points: 1) surface soil al WP-02, and 2) ambient air above WP-02 (vapOrs and partculates). Surface soil EPCs will be used to model ambient air route 
EPCs. 

Statistics: Maximum Detected Value (Max); 95% UCl of Normal Data (95% UCl-N); 95% UCl of log·transformed Dala (95% UCL-T); Mean of Log·transformed Data (Mean·T); 

Mean 0' Normal Data (Mean-N). 

For nonodeteels, 1/2 sample-specific method detection limit was used as a prc~ concentration; for duplicate sample results, the average value was used In the calculation. 

W - Tesl: Developed by Shapiro and Wilk, refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992. 

Options: Maximum Detected Value (Max); 95% UCl of Normal Data (95% UCl·N); 95% UCla' log-transformed Data {95% UCl·n; Mean of Normal Data (Mean-N); Mean of Log-tranSformed Data (Mean-n. 

T - Total data set only. 

(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCl exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro-Wilk WTest indicates data are normally distributed. 

(4) Shapiro-Wilk W Test indicates data are neither log-normally distributed or normally distributed. Therefore, normal distribution equations used as default. 

(al All chemicals are in the site and total data sets unless otherwise footnoted with the letter "T'. 
(b) 95% UCl of Normal Data defined as the 95% UCL associated with the data's distribution. 



TABLE 3.2
 
MEDIUM·SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
 

ERP Site 5-63 (Back River), Langley Air Force Base
 

Scenario TImeframe: Current/Future 

!Medium: Animal TIssue 

Exposure Medium: Animal Tissue 
Exposure Point: Fish from Back River 

Chemical Units Arithmetic 95% UClof Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean Normal Detected Qualifier Units 

Potential Data (b) Concentration Medium Medium Medium Medium Medium Medium 

Concern (a) EPC EPC EPC EPC EPC EPC 

Value (e) Statistic Rationale Value (e) Statistic Rationale 

(e) See Statistics Section of the report for more information on the calculation of the 95% UCl and the mean. 



TABLE 3.3
 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
 

ERP Site 55-63 (Back River), Langley Air Force Base
 

Scenario Tlmeframe: Current/Future 

Medium: Animal TIssue 

Exposure Medium: Animal Tissue 

Exposure Point: Crabs from Back River 

Chemical Units Arithmetic 95% UCL of Maximum Max;imum EPC Reasonable Maximum Exposure Central Tendency 
of Mean Normal Detected Qualifier Units 

Potential Da" (b) Concentration Medium Medium Medium Medium Medium Medium 
Concern (a) EPC EPC EPC EPC EPC EPC 

Value (e) Statistic Rationale Value (e) Statistic Rationale 
INORGANICS 

Aluminum mglkg 9.21 14.1 15.3 mglkg 14.1 95% UCL·N W-Tesf (3) 9.21 Mean·N W-Test(31 
Arsenic mglkg 2.81 3.66 3.38 mglkg 3.38 Ma. W-Tesf(2) 2.81 Mean·N W-Test(3) 
Barium mglkg 0.382 0.471 0.477 mglkg 0.471 95% UCL-N W-lest (3) 0.382 Mean-N W-Test(3) 
Calcium mg/kg 1680 2330 2230 mg/kg 2230 Max W-Test (2) 1880 Mean·N W-Tesf(31 
Copper mg/kg 7.35 8.75 8.62 mglkg 8.62 Ma. W-Test(21 7.35 Mean-N W-Test(3) 
Iron mg/kg 124 14.1 14.2 mglkg 14.1 95% UCl·N W-Test(3) 12.4 Mean·N W-Test(3) 
Magnesium mglkg 449 543 547 mglkg 543 95% UCl-N W·Tesl(3) 449 Mean-N W-Test (3) 
Manganese mglkg 1.31 1.6 1.56 mglkg 1.58 Ma. W-Test(2) 1.31 Mean-N W-Test(3) 
Nickel mg/kg 0.43 0.491 0.496 mg/kg 0.491 95% UCl-N W-Test(3) 0.43 Mean-N W-Test (31 
Potassium mg/kg 2440 2840 2840 mglkg 2840 Max W-Test (2) 2440 Mean-N W-TesI(3) 
Selenium mglkg 0.611 0.689 0.664 mglkg 0.684 Ma. W-Test(2) 0.611 Mean-N W-Test(3) 
Silver mg/kg 0.528 073 0785 mglkg 0.73 95% UCl-N W·Test(4) 0.528 Mean-N W-Test (4) 
Sodium mglkg 3310 3630 3640 mglkg 3630 85% UCL-N W-Tesl(3) 3310 Mean-N W-Test(3) 
Zinc mglkg 37.2 423 41.9 mgJkg 41.9 Ma. W-Tesl (2) 37.2 Mean-N W·Test(3) 
ORGANICS 

4,4'-000 mglkg 0.00101 0.00289 0.00339 mglkg 0.00289 95% UCL-N W-Test (4) 0.00101 Mean-N W-Test (4) 
4,4'-DOE mglkg 0.00412 0.00993 0.0111 mglkg 0.00993 95% UCL-N W-Test (3) 0.00412 Mean-N W-Test(3) 
HeptaChlor mglkg 0.0000476 0.0000887 0.0000757 mglkg 0.0000757 Ma. W-Test (2) 0.0000476 Mean-N W-Test (4) 
Heptachlor epoxide mglkg 0.000642 0.00159 0.000792 mglkg 0.000792 Max W-Test(2) 0.000642 Mean-N W-Tesl(31 
PCB·1254 mglkg 0.00702 00196 0.0231 mglkg 0.0196 95% UCl-N W-Test (4) 0.00702 Mean-N W-Te.. (4) 
Phenol mglkg 0.0801 0.144 0.133 mglkg 0.133 Ma. W-Test(2) 0.0801 Mean·N W-Test (3) 
bis(2-Elhylhe)('jl)phlhalate mglkg 0.0551 0.106 0.12 mglkg 0.106 95% UCL-N W·Test(4) 0.0551 Mean·N W-Test (4) 

• Surface soil EPCs will be used for the following exposure points: 1) surface soil at WP-02, and 2) ambient air above WP-02 (vapors and partculates). Surface soil EPCs will be used to model ambient air route 
EPCs. 

Statistics: Maximum Detected Value (Max); 95% UCl of Normal Data (95% UCL·N); 95"10 UCl of log-transformed Data (95% UCl-n: Mean of Log-transformed Data (Mean-r); 

Mean of Normal Data (Mean-N). 

For non-detects. 1/2 sample-specific method detection limit was used as 8 proxy concentration; for duplicate sample results, the average value was used in the calculation 

W· Test Oeveloped by Shapiro and 'Nilk. refer to Supplemental Guidance to RAGS: Calculating the Concentration Term, QSWER Directi\/e g285.7-081, May 1992 



TABLE 3.3
 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATION SUMMARY
 

ERP Site 5S-63 (Back River), Langley Air Force Base
 

Scenario Timeframe: CurrenUFuture 

Medium: Animal Tissue 

Exposure Medium: Animal Tissue 

Exposure Point: Crabs from Back. River 

Central Tendency Reasonable Maximum Exposure Maximum EPCMaximum 

Units 
95% UClofArithmeticUnitsChemical 

Qualifier 
Medium 

DetectedMean Normalof 
MediumMedium MediumMediumMediumConcentration 

EPC 
Data (bJPotential 

EPCEPCEPC EPCEPCConcern (a) 
Statistic RationaleValue (c)RationaleStatisticValue (c) 

Options: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCl-N); 95% UCl of log-transformed Data (95% UCL·T); Mean of Normal Data (Mean-N); Mean of Log·transformed Data (Mean-T). 

T - Total data set only. 
(1) Shapiro-Wilk W Test indicates data are log-normally distributed. 

(2) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(3) Shapiro·Wilk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk WTest indicates data are neither log-normally distributed or normally distributed. Therefore, normal distribution equations used as default. 

(a) All chemicals are in the site and total data sets unless otherwise footnoted with the leiter 'I. 

(b) 95% VCl of Normal Data defined as the 95% UCl associated with the data's distribution. 

(c) See Statistics Section of the report for more information on the calculation of the 95% Uel and the mean. 



TABLE 31 RME
 
EXPOSURE POINT CONCENTRATION SUMMARY
 

REASONABLE MAXIMUM EXPOSURE
 
Back River, langley Air Force Base
 

Iscenario Tlmelrame: CurrentfFuture 

/Medium: Fish-shellfish lissue 

IEKposure Medium: Fish-shellfish tissue 

Exposure Point Chemical 01 

Polentlal COfl(;ern (al 

Unils Arithmetic 

Mean 
95% UCl 

(Dffifribulion)(bl 

MaKimum 

Concentration 

(Qualifierl Value (b) 

EXDOsure Polnl Concentration 

U"" Staf/slle Ralionale 

ack ~iver Shelilish Inorganlcs 

Aluminum 

Arsenic 

Cadmium 

Chromium (Total) 

Copper 

Iron 

lead 

Manganese 

Mercury 

Selen'um 

Silver 

Vanadium 

Zinc 

Orgl!llnics 

Aid/in 

ArQClor 5432 

BenlO(a)anlhracene 

Benzo(ajpyrene 

Oenlo{b)lIuoranthene 

Heplachlor epox'de 

rCB 1254 

PCB 1260 

alpha·BHC 

della.·BHC 

mg/l<g 
mg/l<g 
mglkg 

mg/l<g 
mglkg 

mg/l<g 
mgil<g 
mg'kg 
mglkg 

mgllo.g 

mglkg 

mg'kg 
mg'kg 

m9"kg 

mg/l<g 
mtJIkg 

mg'kg 
mglkg 

mg'kg 
mg'kg 
m!J'kg 

:::: 

43.6 

0.761 

0.131 

2.00 

495 

87.1 

0.654

7,16 

0.00669 

0.470 

0,433 

0.230 

627 

0.00015-4 

0.0192 

0.0165 

00192 

00197 

0000224 

0.0158 

0.00237 

0.000\92 
0000101 

228 (T) 

0.977 (N) 

0240 (Tl 

10.7 (T) 

133(T) 

18B (T) 

0.974 (N) 

143 iT) 

0.0103 (N) 

0,569 (N) 

1,13 (T) 

0.41t (N) 

169 (N) 

0,000203 (N) 

00255 (N) 

0,0222{N) 

00242 (N) 

0,0256 (N) 

0,000317 (N) 

0,0222 (NI 

o00326 (N) 

0.000296 (N) 

0.000224 (N/ 

142 
1,43 

0.427 

684 
185 

297 

2.23 

33.2 

0.0201 

0779 

1.24 

109 
457 

0000303 

0.0403 

0.0366 

0.0437 

0,0464 

0000472 
0,0356 

000578 

0000555 
0.000703 

J 

"2 
o.en 
0240 

684 
18_5 

'88 
0.974 

14.3 

00103 

0.589 

113 

OAI1 

169 

0.000203 

0.0255 

0.0222 

0,024;:> 

0 ..:1256 

0.000317 

0,0222 

0.00326 

0000296 
0.()()Ijd4 

mgil<g 

m""g 
mgil<g 
mg/l<g 
mgil<g 

m""g 
mgil<g 
mg/l<g 

m""g 
mg'kg 
mg'kg 
mgI1<g 

mg'kg 

mgil<g 

m""g 
mgI1<g 

mg'kg 

mgil<g 
mg'kg 
mgil<g 
mg'kg 
mg'kg 
nW.~ 

M"" 
95%UCL-N 

95·4 UCL·T 

Max 
M" 

95"1.UCl·T 

95% UCL-N 

95"1. UCL-T 

95%UCL-N 

95% UCL·N 
95"1. UCL-T 

95% UCL·N 

95% UCL·N 

95"1.UCL-N 

95% UCL·N 

95%UCl·N 

95% UCL·N 

95%UCL·N 

950/. UCL·N 

95% UCl-N 

95'"1. UCl-N 

95% UCL·N 

95% UCl·N 

W·lest (2) 

W·Test (3) 

W·T8Sl(1) 

W·Test (2) 

W·TeSI(21 

W·Test(1) 

W·Test (4) 

W·Test(1) 

W·Test (4) 

W·TesI(3) 

W·Test(1) 

W·Tesl (4) 

W·lest (4) 

W·TesI(3) 

W·Tes! (4) 

W·Test(4) 

W·Test (4) 

W-Test (4) 

W·Tesl (3) 

W·Test (3) 

W-TesI(4) 

W·Test (3) 
W·Tesl i4) 

Statistics: Maximum Detecled Value (Max): 95% UCl 01 Normal Data j95% UCL·N): 95% Uel 01 log-transformed Data (95% UCl.T)
 

For non·delectS. 112 sample-specllic melilod detection limi! was used as a proxy concentration: lor duplicate sample resulls. the average value was usetl in lhe calculation
 

W· Tes!: DevelOped by Shapiro and Wilk. lefer to Supplemental Guidance to RAGS: Calculating the Concentration Term, OSWER Directive 9285.7-081, May 1992.
 
PI Shapiro-Will( W TeSl indicates dala are Ioq-normallydislribuled.
 

(2) 95% Uel exceeds maximum detected concentration. Therelore. maximum concentralion used lor EPC. 

(3) Shapiro-Wilk W Test Indicates data are normally distflbuled 

(4) Shapiro. Wilk W Test indicates data are neither log-normally distributed or normally distributed. Therefore normal distribution equations used as default. 

la) AI! chemlcaJ$ are in the sile anc:t tolal data sels unless otherWise fOOl noted wilh the Jeller "T". 

(b) See Stalistics section of lhe report fOf more informatiOn on the calculalion of the 95% UCL. 

Delinitions' J= Estimated Value 

N=Normal UCL 

T",lognormal UCl 
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RAGS Part D Table 4’s 

Values Used for Daily Intake Calculations
 



TABLE 4.1
 

Daily //)IaIl9 Equations for the Fisher (ChiJd): Dennal Absorption of 5urfaCft Waler
 

ERP Sile S5-63, Langley Ajr Force Base 

Iscenario Timeframe: CurrenVFuture 

Medium: Surface Waler 

EXPosure Medium: Surface Waler 

IExposure Point Surface Waler trom Bade River 

Receplor Population: Fi,her 

IReceplor Age: Child 

Exposure ROule Parameter 

Cod. 

Parameler Definition Units RME 

Value 

RME 

RatiOl1slel 
Reference 

cr 
Value 

cr 
Rational81 
Reference 

Intake Equation! 

Model Name (2) 

Dermel CDI-W Chronic Daily Intake, Surface Water mgi1tg-day calculated - - - COI·W (Inorganics) • CW-M x CF3 x SA x PC x ET-0 K EF x EDx CF2 

Absorption CW-M 

SA 

EF 

ED 

BW 

ET·D 

PC ,,, 

Chemical Concentration in Surface Water 

Skin SUrface Area Available for Contacl 

Exposure Frequency 

ExpO!lure Duration 

Body Weight 

Exposure Time - Dermal 

Permeability Coefficient 

tau 

mg' 

om' 

day9lyear 

yeara 

kg 

nr/evenl 

_rn" 
hour 

"'" 
410 

40 

7 

20.2 

0.25 

"" 
"" 

-
EPA,1997 

(1) 

(1) 

EPA, 1997 

(1) 

-
-

-

-
27 

21 

-

-
-

-

-
-

EPA,1993 

(1) 

-
-

-

-

BWxAT 

CDI·W (OrganiCl1)" "... , •• x '"'F3 X ~A x r? x pr: x anrt/6 X'",, y I=T·Dlni\\ 

xEFxEDKCF2 

8WxAT 

COI-W (Organics 2) • CW·M x CF3 x SA x PC x rfET.011 + Bl + 2 x tau 

x(1 +(3XBV1+BUxEFxEDxCF2 

B 

" 
CF3 

CF2 

Cleek and Bunge (1992) parameter 

sleady stale time fector 

Conve~ion Factor 3 

Convert-ion Factor 2 

uniUel!J 

hour 

evenl/day 

Ifcm 3 

"" 
"" 
1 

0.001 

EPA,1992 

EPA,1992 

-

-

-
-
-
-

-

-
-
-

BWxAT 

AT-e 

AT-N 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

days 

days 

25,550 

2,555 

70 x 365 dayslyr 

EO x 365 dayslyr 

-
767 

-
ED x 385 dayslyr 

(1) Professional Judgement (see Appendix F11 

(2) For organics. if ET-O < I·, then equation (Organics 1) is used If ET·D > I·, then equation (Organics 2) is used. 

csv " chemical-specific value 



TABLE 4.2
 

Daily Intake EquaUons for the Fisher (Adult): Dermal Absorplion of Surface Waler
 

ERP Site 55-63, Langley Air Force Base 

scenariO Tlmeframe: CurrenVFulure 

Medium: Sul1'ace WalerI 

Exposure Medium: Surface waler 

,Exposure Point Surtace Water from Back RIver 

'Receptor Population: Fisher 

IReceptor Age: Adult 

Exposure Route Parametar Parameter Definition Units RME RME CT CT Intake Equallonl 

Cod. Value Rationale! Value RationaleJ Model Nama (2) 
Reference Reference 

Demlal CDI·W Chronic Daily Intake, Surface Water rngllig·day calculated - - - COI.W(lnorganica} '" CW-M x CF3 x SA x PC x H-D x H x ED x CF2 

Absollltion CW-M Chemleel Coocentralion in SurfaCA!l Water mg' e" - - - BWxAT 

SA Skin Surface Area Available for Contact em' 703 EPA,1997 - -
EF Exposure Frequency daystyear " EPA,1991 27 EPA,1993 COI-W (Organics 1) =rW-M x rF3 x C:A x /2 x Dr: x snrt/6" tau x ET·O!oi\} 

ED Exposure Duration years 30 EPA,1991 9 EPA,1993 xEFxEOxCF2 

BW BooyWeighl 'g 70 EPA,1991 - - BWxAl 

H-O Exposure Time - Dermal tn/event 025 (1) .. -
PC Permeability Coefficient cmlhour e'" - - - CDI-W (Organics 2)· CW-M x CF3 x SA x PC x !lET-On + Bl + 2 x lau 

I"" tau hour '" - - - x(1 + /3x 81/1+8)) x EF x EDx Cf2 

B 

," 
Cle(!k and Bunge (1992) parameter 

steady state time factor 

uni!less 

hour 

,,"
,," 

EPA,1992 

EPA,1992 

-

-
-

-

eWxAT 

CF3 Conversion Faclor 3 event/day 1 - - -
CF2 Conversion fador 2 Vem' 0.001 - - -
Al·C Averaging Time (Cancer) days 25,550 70 x 365 daysiyr - -
AT·N Averaging Time (Non-Cancer) days 10,950 ED x 365 daysiyr 3.285 ED x 365 dayslyr 

(1) proressional Judgemenl (see Appendix F1) 

(2) For organics. il ET·D <. I", then equation (Organics 1) is used II ET-D" 1°, then equation (Organics 2) i5uSed. 

csv = d1emical-specific value 



TABLE43
 

Daily Intake Equations lor tha Other Recreational Person (Adolescent$ (leens)J: Ingestion/Darmal Absorption of Surface Water
 

ERP Sita $S-63, Langley Air Force BaSe
 

Sc:enario Tlmefr&me. CurnmtlFutura 

IMadium Surface Water 

;Exposure Medium: Surface Waler 

Exposure Point Surfece Watar from Back River 

Receptor Population: Olt1er Recreational Person! 

Receptor Age: Adolescents (teens) 

EKposure Route Parameter Peramater DefinillQn Units RME RME CT CT Inlake EquatiOnl 

Cod. Value Rationslel Value Rationale! Model Name (2) 
Reference Reference 

Ingallion CDI-W 

CW-M 

IR-W 

FI-W 

EF 

EO 

BW 

AT-C 

AT-N 

Chronic: Daily Intake, Surtace Water 

Chemical Concenlrallon in Surfac.e Water 

Ingestion Rate of Waler 

Frac:tion of El(posure, Surface Water 

EJlPOStN8 Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

AveragIng Time (Non.Cancer) 

mglkg-day 

mgll 

liters/day 

unilless 

days/ya.f 

years 

kg 

days 

days 

calculaled 

a, 

02 , 
,0 

6 

57 

25,550 

2,190 

-
-

EPA,1989 

(1) 

(1) 

(') 

EPA,1997 

70 l( 365 dey$lyr 

eo x3155 dayslyr 

-
-
-
-
14 ,. 
-
.. 

657 

-
-
-

(1) 

(') 

-
-

eo x 365 day.sJyr 

CDI·W'" CW-M K tRoW IS EE x ED x FI-W 

BWxAT 

Dermal CDI-W Chronic Daily Intake. Surface Water mglkg-day calculated - - - CDI-W (Inorganics) '" CW-M x Cf3 x SA x PC x H·D I( EF x ED KGE2 

Absorption CW-M 

SA 

EF 

EO 

Chemical Concentratioo in Surface Wal8f 

Skin Surface Area A"ailable for Coolad 

EKposure Frequency 

Exposure Duralion 

mgll 

om' 

days/year 

years 

m 

15,600

,0 
6 

-
EPA, 1997 

(I) 

EPA, 1991 

-
-
" 
'8 

-
-

(1) 

(') 

BWKAT 

GDI-W (Organa 1) '" CW-M l! CF3 l! SA II t2 II pc Ksgrll6 l! teu KET-Wejll 

llEFxEDxCF2 

BW BodyWeiQhl kg 57 EPA, 1997 - - BWxAT 

ET-D Exposure Time· oel'lTlal tlr/e"enl 4 (I, - -
PC 

to, 

B ,. 
CF' 
CF> 

AT-C 

AT-N 

Permeability CoeffICient 

to, 

Cleek and BunQe (1992) parameter 

steady state time ladOf 

Con"ersion Factor 3 

Con"a(sion Factor 2 

AH"aging Time {Cancer) 

A'¥eraging TIme (Non-Cancer) 

cmlhour 

how 

undlaS5 

h<'" 
evant/day 

Vom' 

day_ 

days 

a, 

a, 

~, 

m , 
0001 

25,550 

2,190 

-

-
EPA. 1992 

EPA,1992 

-
-

70 l! 365 daysJyr 

eo • 365 dayslyr 

-
-
-
-
-
-
-

657 

-
-

-
-
-

-
-

EO x 365 dayslyr 

GDI-W (Organics 2) '" CW-M x CE3 x SA II pC x ((H-Pll + 8\ + 211 lay 

!'ii 11 + 13l! B\l1+Bllx EF I( EO xCF2 

BWKAT 

(1) Professional JudQem8nt (see ,&,ppendlK F1) 

(2) Eor Ofganics, il ET-0 < to, then &quabor\ (OrganiCS 1) II used If ET.(} ,. I·, than equation (Organics 2) is used. 

(3) Jel Skier 

CS" '" ChemICal-specifIC v.1ue 



TABLE 4 ... 

Dally Inlake Equations fOf the Other WorMr (Adull)" IngestionlDermal AbSOfPlion of Surface Water 

ERP Sile 55-63, langley IW Force Base 

:Scan;vio Timeframe: CurrenUFuiure 

IMedium: Sur1ace Waler 

I 

Exposure Medium: Surface Water 

Exposure POIn\: SUf1'SC8 Water from Oad\ Rive, 

I 

Receptor Population: Other Wotker4 

Receptor Age: Adult 

Exposure Route Parameter Parameter Deflrlition Units RME RME CT CT Intake Equatlonl 

Cod. Value RatiooaleJ Value Ralionalel Model Neme (3) 

Reference Reference 

Ingestion CDI·W Chronic Oaily Intake, Surface Waler mglkg-day calculated - - CDI-W:: CWM • !B-W _ EF x Ep II fl_W 

CW·M Chemical Concentration in SurfaCE! Wate mOIl "" - - - OWxAT 

IR·W Ingestion Rale of Water liters/day 02 EPA, 1989 - -
FI-W Fraction of Exposure, Surface Waler unitless 1 (1) - -
E' ExposUfe Frequency day~y8ar • (1) 4 (1) 

ED EllPQSUfe Duration years 25 EPA, 1991 7' EPA,1993 

BW BOdy Weighl '0 70 EPA, 1991 - -

AT-C Averaging Time (Cancer) days 25,550 70 x 365 dayslyr - -
AT-N Averaging Time (Non-Cancer) day! 9,125 ED. 365 daysJyr 2,738 ED x 365 dayslyr 

Dermal CDI-W ChrOniC Dally Intake, Surface Waler mglkg-day calculated - - - COI-W(lnorganiea):: CW-M _ CF3 x SA x PC _ ET-p. EE x ED. eE2 

Absorption CW-M Chemical Concentration in Surface Wale mOl' "" - - - BW.AT 

SA Skin Surface Area Available lor Contact om' 20,000 EPA,1997 - -
EF Ellposure Fntquency days/yesf • (1) 4 (1) CDI-W (O'l1Bnict 1) '" CW-M II CE3 x SA x 12 x PC x 'Ortl6 II lau x ET'P/pi) 

ED E!lposure Duralion years 25 EPA,1991 7.' EPA,1993 XffllfoxCF2 

BW Body Weighl '0 70 EPA, 1991 - - OWxAT 

ET-D Exposure Time· Dermal Meven! 4 (1) - -
PC PltlTTleability Coefficient cmlhour "" - - - CDI-W (Organics 2):: CW-M. Cf3. SAx PC x !lET'Oll + BI + 2. lau 

tou tou t>ou, "" - - - X 0+ 13. BV1+BllxEE II Fpx CE2 

B Cleek and Bunge (1992)l'olJrameler unrtle55 "" EPA, 1992 - - OW_AT 

" 
sleady Illata time fadO( hau, "" EPA, 1992 - -

CF3 Conversion Factor 3 evenUday 1 - - -
CF2 Conversion Eador 2 'om' 1.0.E-03 - - -
AT-C Averaging Time (Cancer) days 25,550 70 x 365 days/yf - -
AT-N Averaging Time (Non-Cancer) days 9,125 EO x 365 daysJyr 2,738 ED x 365 dayslyr 

(1 I Profeniorlal Judgement (see Appendix F1) 

(2) Combllled cttild/adult cancer risk fot these routes will be ~e"ed by adding cancer risk of the child and adult together. 

(3) For organa, if ET-0 < '., then equation (Organics 1) i$ used. If ET-0 > t·, Ihen equation (Organics 2) iii used. 

(4) Sea Rescue Trainer 

csv :: chemical-specific value 



TABLE 4.5
 

Daily Intake Equations for the Fisher (Child): Ingestion of Fish from Back River
 

ERP Site 55-63, Langley Nr Force Base
 

Scenario Timerrame: Current/Future 

IMedium: Animal Tissue 

Exposure Medium: Animal Tissue 

Exposure Point Fish from Back River 

Receptor Population: Fisher 

Receptor Age: Child 

Exposure Route Parameter 

Code 

Parameter Definition Units RME 

Value 

RME 

Rationalel 

Reference 

CT 

Value 

I 
CT 

Rationalel 

Reference 

Intake Equationl 

Model Name 

Ingestion CDI-F 

CF 

IRc·F 

FI-F 

EF 

EO 

BW 

AT-C 

AT-N 

Chronic Daily Intake, Fish 

Chemical Concentration in Fish 

Ingestion Rate, Fish for Child 

Fraction of Exposure, Fish 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging TIme (Cancer) 

Averaging Time (Non-Cancer) 

mg/kg-day 

mglk.g 

kg/day 

unitless 

days/year 

years 

kg 

days 

days 

calculated 

csv 
0.008 

0.5 

350 

7 

20.2 

25,550 

2,555 

.. 

.. 
EPA, 1997 

(1) 

EPA,1991 

(1) 

EPA, 1997 

70 x 365 dayslyr 

EO x 365 daysJyr 

-

.. 
0.003 

-
234 

2.1 

-

-
767 

.. 
-

EPA,1997 

-
EPA,1993 

(1) 

.. 
-

ED x 365 daySlyr 

CDI-F = CF x IRc-f x Ef x ED x Fl-F 

BWxAT 

(1) Professional JUdgement (see Appendix F1) 

csv =chemical·specific value 



TABLE 4.6
 

Daily Intake Equations for the Fisher (Adult); Ingestion of Fish from Back. River
 

ERP Site 55-63, Langley Air Force Base
 

Scenario Timeframe: CurrenUfuture 

Medium; Animal Tissue 

Exposure Medium; Animal Tissue 

Exposure Point: Fish from Back River 

Receptor Population: Fisher 

Receptor Age: Adult 

Exposure Roule Parameter Parameter Definition Units RME RME CT CT Intake Equationl 
Code Value Rationalel Value Rationale! Model Name 

Reference Reference 

Ingestion CDI-F 

CF 

Chronic Daily Intake, Fish 

Chemical Concentration in Fish 

mg/kg+day 

mg/kg 

calculated 

C$v 

-
.. 

-
-

.. 
-

COI-F = Cf x IRA-F x EF x ED x FI-E 

BWxAT 

IR...-F Ingestion Rale. Fish for Adult kg/day 0,025 EPA,1997 0.-.108 EPA, 1997 

FI·F Fraction of Exposure, Fish unitless 0.5 (1) - .. 
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 30 EPA, 1991 9 EPA, 1993 

BW BodyWeighl kg 70 EPA, 1991 - .. 
AT-C Averaging Time (Cancer) days 25,550 70 x 365 dayslyr - _. 

AT-N Averaging Time (Non~Cancer) days 10,950 ED x 365 daysJyr 3,285 ED x 365 davs/yr 

(1) Professional Judgement (see Appendix Fl) 

csv =chemical·specific value 



TABLE 4,7
 

Daily Intake Equations for the Fisher (Child): Ingestion of Crabs from Back River
 

ERP Site 55-63, langley Air Force Base
 

Iscenario Timeframe: Current/Future 

Medium: Animal Tissue 

Exposure Medium: Animal Tissue 
I 
Exposure Point: Crabs from Back River 

Receptor Population: Fisher 

Receptor Age: Child 

Exposure Route Parameter Parameter Definition Units RME RME CT Cl Intake EquationJ 

Code Value RationaleJ Value Rationalel Model Name 

Reference Reference 

Ingestion COI·F 

CF 

Chronic Daily Intake, Crabs 

Chemical Concentration in Crabs 

mglkg-day 

mg/kg 

calculated 

csv 

.. 

-
-
-

-

-
CDI·F =CF x IReC x EF x ED x FI-C 

BWxAT 

IRc-C Ingestion Rate, Crabs for Child kgJday 0.008 EPA,1997 0.003 EPA,1997 

FI·C Fraction of Exposure, Crabs unitless 0.5 (1) - -
EF Exposure Frequency daysJyear 350 EPA,1991 234 EPA,1993 

EO Exposure Duration years 7 (1) 2.1 (1) 

BW Body Weight k9 20,2 EPA,1997 .. -

Al-C Averaging Time (Cancer) days 25,550 70 )( 365 daysJyr - -
Al-N Averaging Time (Non-Cancer) days 2,555 ED x 365 daysJyr 787 EO x 365 dayslyr 

(1) Professional Judgement (see Appendix F1) 

csv = chemical-specific value 



TABLE 48 

Daily Intake Equations for the Fisher (Adult): Ingestion of Crabs from Back River
 

ERP Site 55-63, Langley Air Force Base
 

Scenario Timeframe: Current/Future 

Medium: Animal Tissue 

Exposure Medium: Animal Tissue 

Exposure Point: Crabs from Back River 

Receptor Population: Fisher 

Receptor Age: Adull 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equationl 

Code Value Rationalel Value Rationale! Model Name 
Reference Reference 

Ingestion CDI-F 

CF 

IRA-C 

FI-C 

EF 

ED 

BW 

AT-C 

AT-N 

Chronic Daily Intake, Crabs 

Chemical Concentration in Crabs 

Ingestion Rate, Crabs for Adult 

Fraction of Exposure, Crabs 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

mg/kg-day 

mglk9 

kg/day 

unitless 

days/year 

years 

kg 

days 

days 

calculated 

osv 

0.025 

0.5 

350 

30 

70 

25,550 

10,950 

-

-
EPA, 1997 

(1) 

EPA, 1991 

EPA, '991 

EPA,1991 

70 x 365 days/yr 

ED x 365 days/yr 

-
-

0008 

-
234 

9 

-
-

3,285 

-
-

EPA,1997 

-

EPA,1993 

EPA, '993 

-
-

ED x 365 dayslyr 

CDI·F =CF x IR,-G x EF x ED x FI·C 

BWxAT 

(1) Professional Judgement (see Appendix F1) 

csv -= chemical-specific value 



TABLE 4.1
 

Daily Intake Equations for the Fisher (Child): Ingestion 01 Bivalves from Back River
 

ERP Site 5S-63. Langley Air Force Base
 

Scenario Timelrame: Current/Future 

'Medium: Animal Tissue 

Exposure Medium: Animal Tissue 

Exposure Point: Bivalves from Back River 

Receptor Population: Fisher 

Receplor Age: Child 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation! 

Code Value Rationale! Valua Rationale! Model Name 

Reference Reference 

Ingestion COI·BV 

CF 

Chronic Daily Intake, Bivalves 

Chemical Concentration in Bivalves 

mglkg-day 

mglkg 

calculated 

csv 

-
-

-
_. 

-
-

COI-BV =CF x IR .-" x EF xED xFI-C 

BWxAT 

IRc-BV Ingestion Rate, Bivalves for Child kg/day 0.008 EPA, 1997 0.003 EPA, 1997 

Fl-BV Fraction of Exposure, Bivalves unitless 1 (1) - _. 

EF Exposure Frequency days/year 350 EPA,1991 234 EPA,1993 

ED Exposure Duration years 7 (1) 2.1 (1) 

BW BodyWeighl kg 20.2 EPA,1997 - .

AT-C Averaging Time (Cancer) days 25,550 70 x 365 days/yr . -
AT-N Averaging Time (Non-Cancer) days 2,555 ED )( 365 days./yr 767 ED )( 365 dayslyr 

(1) Professional Judgement (see Appendix F1) 

csv,. chemical-specific value 



TABLE 4,2
 

Daily Intake Equalions for the Fisher (AduJl): Ingestion of Bivalves from Back River
 

ERP Site 55-63, Langley Air Force Base
 

Scenario Timeframe: Current/Future 

IMedium: Animal Tissue 

Exposure Medium: Animal Tissue 

Exposure Point Bivalves from Back River 

Receptor Population: Fisher 

Receptor Age: Adult 

Exposure Roule Parameter 

Code 

Paramerer Definition Unils RME 

Value 

RME 

Rationalel 

Reference 

CT 

Vatue 

CT 

Rationale! 

Reference 

Ingestion COI·BV 

CF 

IRA·BV 

fl.BV 

EF 

ED 

BW 

AT·C 

AT-N 

Chronic Daily Inlake, Bivalves 

Chemical Concentration in Bivalves 

Ingestion Aale, Bivalves for Adull 

Fraction of Exposure, Bivalves 

Exposure Frequency 

Exposure Duration 

BodyWeighl 

Averaging Time (Cancer) 

Averaging Time (Non-Cancer) 

mglkg·day 

mg/kg 

kg/day 

unitless 

days/year 

years 

kg 

days 

days 

calculated 

csv 

0.025 

1 

350 

30 

70 

25,550 

10,950 

.. 

.. 
EPA. 1997 

(1) 

EPA, 1991 

EPA,1991 

EPA, 1991 

70 x 365 dayslyr 

ED x 365 dayslyr 

-

-

O.ooB 

.. 

234 

9 

_. 
_. 

3,285 

-

-

EPA,1997 

-

EPA, 1993 

EPA,1993 

-
.

EO x 365 dayslyr 

Intake Equalionl
 

Model Name
 

COI-BV CF x IRA~C x EF x ED x Fl-C 

BWxAT 

(1) Professional Judgement (see Appendix Fl} 

csv =chemical-specific value 



 

 

 
Appendix A.5 


RAGS Part D Table 5’s 

Non-Cancer Toxicity Data 




TABlES,1
 

NON·CANCER TOXICITY DATA -- ORAlJDERMAl
 

ERP 5i1e 55-63, lanoley IW fo~ BaH
 

Chemil:ll 

01 Polential 

co,_ 

ChronicJ 

SubehtOf'lic 

Oral RID 

Valua 

Oral RIO 

unlll 

0r1I11o Dermal 

Adj",tmant Factor (1) 

Adju,tedD._ 
RIO (2) 

Unlit Plimary 

T....' 

0,." 

Combined 

Uncer1aintylModifyinO ,.... 
Soureas 01 Rft)· 

Targeol Organ 

Oala, ofRft): 

hrgat organ (3) 

(MMIOONY) 

,4'-000 Chronic H" H" 10% HIA NlA NlA NlA NlA NlA 

,4'-00E Chronic H" NlA 10% HIA NlA HIA NlA HIA NlA 

IWdrio Chronic 3.0E~5 mg/kg-dBy- ,,% 2.7E·05 _~do,-, . '000 IRIS 03l21~1 

IlAtumin"m ChfOl'lic 10E+00 27% 27E.01 Dey. NS '00 HCEA """" 
l~tII'5432 Chronic NlA HIA ""' NlA NlA NlA NlA NlA NlA 

IlAr-anic C""'"" 30E-04 
_...., 

,,% 29E-04 -~-- slUnI'Ia.cullf , IRIS OJ/21fOl 

Barium Chronic 1.0E-02 mg/kg.-day 100% 70E·02 ...... , IRIS 03/21101 

's (2·Elhylhexyl) phthalate Chronic 2,OE.(I2 mg/kltdBy 55% I1E·02 _~do. ''''', '000 IRIS 03121101 

alcium ChroniC NlA NlA H" HIA NlA NlA NlA HIA H" 

opper ChronIC .. OE02 """'ll·day 60% 2.4E·02 mglkg.<lay- GI "'" NlA HCEA ..,,,,, 
IlHeptlochlol Chronic S OE·04 nKWlr.g-daV 90% UE·04 hYllr "'" IRIS 03121101 

Hepl.lch/or Itpo~(d(r Ch<Qf'lIC r 3E·05 rngn<:g-day 90% 12E·05 -~, , 1000 IRIS 03/21All 

lro' ChrOniC 30E·01 n¢g-day '00% ]OE·Ol """"~do. bloodl1l~rlGll1Icl , HCEA OIIO~ 

Ma9"uium Cllfonic HIA NlA WA NlA NlA H" NlA NlA NlA 

M.ng.n••• (food) Chronic I4E·01 mglkg-diiy NlA NlA NlA...., CH' 1 IRIS 03/21101 

Mangan••• (non·load) Chronic 20E·02 fT19'kg-dllY 5% 10E·03 
_

CH' , IRIS 03/21101 

Mercury ChroniC 30E-04 """"~do, '00% 3 OE-04 ~do, lmmu", ,v,lem '000 ~IS 03121101 

MlthytlTlltrwry Cl>ronic IOE·04 mglkg-dlIy 00% II OE.05 -·-do, Dey NS 10 IRIS 03/21101 

Nick.l ChronK: 20E·02 mg/kg-dly ,,% 116E.05 ~do, hllllrt/hV1lr '00 IRIS 03/21101 

pee-noll! Chronic NlA HIA '00% H" NlA- H" NlA HIA HIA 

PCB-1254 Chronic 20E--05 mnt\lg-diiy '00% 20E·OS ImrnuM sYllenv-eJnalll "'" IRIS 03/21101 

PCB-1260 Chronic NlA NlA '00% HIA NlA NlA NlA NlA NlA 

P""•• Chronic 60E·01 mgIk~ay 90% 54E-01 - ... '00 IRIS 03/21101 

Pollu,um Chronic WA NlA NlA NlA NlA HIA "" H,. HIA 

elenium Ch'l>llie ~OE'03 mQlkg-dly ,,% 22E.03 """"~do, U_Ih'll'ln'~"'lkinICNS 
, IRIS 03121101 

Silver Cllronic 50E·03 rng/kg-day HI' 50E.0~ _.-..., "'in , IRIS 03121101 

SodIum Chronic H" H" H,. NlA HIA HI' HIA NlA NlA 

inc ChroniC J.OE--tl1 mglkg-day ,,% 7.5E-02 motkg.-dBy ."" 3 IRIS 03121101 

NlA" No! AYlilllbie 

(1) RIlei' Itl RAGS,P.rtA 

(2) AquSlIld D-ITTIIII RfO__ 0r1I1 Chn!n;c; RIDdl,mic&I. Gl AblOf):Ilion Flctor_ 

(3) Th' GIlle IRIS WlS ..ardlltli 

tM dale of HEA$t 

TM dill, of 1tII.l'1icM pro¥ided by NCEA 

TM dale of lIIe RSC Region ttl ht>te, 



TABLE 5.1
 

NON-CANCER TOXICITY OATA-ORAUDERMAL
 

ERP Site S5-63, Langley Air Force Bue
 

Chemical 

Of PoMnllal 

ConCllm 

ChmniG' 

Subchronic 

Orll RID 

VIlue 

Orll RID 

Units 

Orillo Dermal 

Adjullmeot F~or (1) 

Adjusted 

"'~, 

RfD{2) 

Unitl """" Tlrgel

-" 
CombiMd 

UncerblintylModifyingF._ 
Source. of RID 

Target OrgIIn 

CltllofRID 

TargetOrvan (3) 

(MMIDOIVY) 

Nott: Endl»utfan _I used.,. IUrrogatll for endoe.utfln I and endolulfll1 lullite. 

Endritlwal uled., I lurrogetl for IndOn IIdIhydl, Ind.ndrin ketone. 



e 

TABLES.1 

NON-CANCEA TOXICITY DATA . ORAUDERMAL 

EAP Site SS-63. Langley Air Force Base 

Chllmlcal 

01 Potential 

Concern 

ChlllnlCl 

SubchroniC 

Or&l RID 

Vllue 

OraiRIO 

units 

Oar 10 Oem\al 

Adjustment Faclor (1) """"'" """'" RfO(2) 

Un" Primary 

Target 

0<,00 

CombIn'" 

Uncel1alntylModlfy\flg 

FlIClors 

Source. a' RIO: 

Target orOlln 

Dltes or RIO: 

TlrgelOrO&n (3) 

(MMIODIYVI 

!Aldrin CIv""" 30E-C5 mglkg-dal' 00% 2.7E-ClS mBIka-day "" 1001) IRIS 03f21101 

t.."""""", Clv""" 1.0E+OO -,-do, 27% 2.7E'()1 .-.-"', Dev. NS 100 Nee. 0812.... 

(A,OCIDr 5432 Chronic W. W. 00% w. w. w. NI. NI' NI. 

IArsenlc Clvonic :J.OE·l)4 m~g·day ""4 2.9E-04 """""-do, sldrVvasculal 3 IRIS 03f21101 

enzola)anthracene ChrOllic NI. W. W. NI. NI. NI. NI. NI. NI. 

Benzo{a)pyrBne ChlOnic NI. NI' W. NI. W. NI. NI. NI. NI, 

Benzo(b) ftuorllfllhene Chronic W. W. W. NI' W. NI. NI. NI. W. 

IpflaBHC Ghlonic W. NJ' 97,4% w. w. W. W. W. W. 

ella-SHe Chronic N>A NI' 00"4 W. W. W. W. W. W. 

lcadrQum Chronic lQE-03 rnglkg-"day 2.5% 2.5E..Q5 mgIk,-d., kid''', .. IRIS 03121/01 

IcIlfDlnlum ChlOnic 15E..OO mg!1l.INlay 1% I.5E-oZ fIl9Ik0 -dav Ol IratVleluslbone mallowlspleenillver 1001) IRIS 03/21/01 

bPpef Chronic '-Of-O:;> mglkg'<lay 60% 2.4E-02 mglkg·day Gltracl NI. NeE" """"" Heplachlor 9po~k;la ChlOnlc 13E-05 mQlkg-llay 90"4 1.2E.QS mnIIto-<lay "'M 1000 IRIS OJ/21101 

1100 Chronic 30E-01 mglkg·llay '00"4 3.0E-ol n1OI\(g-day bloodI1Iv91IGIlrllcl I Nee. 011O!WI 

lanQal'\Qso (food) Chronic 14E-ol mglkg-<lay NI. W. w. eNS I IRIS 03/21101 

Mllhylmercury ChrOnIC 1_0E-04 mQl1<g·(J8y 00% 9.0E-oS mglkg~., Ollv. NS I' 'AIS 03121101 

PCB'1254 Chronic 20E-05 mglkg-day 1_ 2.0e-ll5 rnoIko-dav Immune sysIemleyelnalls 300 IRIS 03121101 

PCB'1260 CtwonIC w. W' 100"4 NI. Nt. NI' W' NI. NI. 

elenium Chronic 5.oE-03 ffi9lkg-day .... 2.2E-03 mCVkg-day UverlhalflnailsIskJ,vCNS 3 IAIS 03/21101 

jive, CtwoniC 50E-03 mgM;)-llay W' 5.Of..Q3 moIIm~I" ''''' 3 'AIS o.:tI21..o1 

anaclium Chroolc 70E·03 mglkg-<lay 2" 1.4E.()4 moIkg-day GI lracllCNSlkJdneylbone manowlllver 100 HEAST """"",., Chronic 3QE·OI motg-l1ay ""4 7.5E-<J2 mglklil-day ..... 3 'AIS 03121101 

NlA .. No! Available 

(11 Flerello flAGS. Pall A 

/21 All!uslflO Dermal RID-.. r OIal Chwnoc AIDI;hemicaJ I OJ Abs01clion FaClo,_ 

(31	 The \late IRIS was seil/chell. 

The dale or HEAST 

The dale 0' the article provided by NCEA. 

Tf>e dale 01 Iha f'IB9'O<"lIll R8C Tablas 

NoM: Eolloso/tan was used as a $Urrogale lor endosulfan I alld endosullan su/l.ale. 

Endrin ....as used as a sur'ogale lor POllrill aldehyde. and eodrin ketone, 



 

 

 
Appendix A.6 


RAGS Part D Table 6’s  

Cancer Toxicity Data 




TABLE 6.1
 

CANCER TOXICITY DATA - ORAUOERMAL
 

ERP Site 55-63, Langley Air Force Base
 

Chemical 

01 Potential 

C"""'m 

Oral Cenoer Slope Factor Units Oral to Dermal 

Adjustment 

Factor 

Adju!lted Dermal 

Cancer Slope Factor (1) 

Units weight 01 Evidencel 

Cancer Guideline 

Description 

SO\.Irc.e Dete{Z) 

(MMlDOfYY) 

,'1'-000 24E-Q1 (mglkg-day) ., 70% 3.4E-01 (mglkg-day) ·1 B2 IRIS 03121101 

A'-OOE 3.4E-01 (mglkg-day) ·1 70% 4_9E-ol (mgll<g-oay) ·1 B' IRIS 03/21101 

Idrin 1.7E+01 (mg/kg-day) -, 90% 1.9E+Ol (mglk~y)·1 B2 IRIS 03121101 

luminum NIA (mglkg-day) ., ,,% NIA (mglkg-day) ·1 NIA NIA "A 

Aroclor 5432 45E+OO (mglkg--day) ., 90% 50E+OO (mglkg-.dayJ ·1 B' IRIS 03121101 

Arsenic 15E+OO (mglkg-day) ·1 ,,% 16E+OO (mglkg-day) _1 A IRIS 03121101 

Barium NIA (mglkg-day) ·1 100% NIA (mglkg-day) ·1 NIA NIA "A 

is (Z-Elhylhexyl) phlhalate 1.4E.QZ (mglkg-day) ·1 ,,% 2_SE-02 (mglkg-day) ., B2 IRIS 03121101 

Calcium NIA (mgJkg-day) -I ,% NIA (mg/kg-day) ·1 NIA "A NIA 

Copper NIA (mglkg-day) .1 60% NIA (mglkg-day) ·1 NIA "A "A 
Heptachlor 4SE+OO (mglkg.day) ·1 900% 50E+OO "A B2 IRIS 03121101 

HeplachlOf ep<)xid$, 91E+OO (mglkg-day) -I 90% 10E+01 "A B2 IRIS 03121101 

Iron NIA (mglkg-day) -I 100% NIA NIA "A NIA "A 
Magnesium NIA (mglkg-day), NIA NIA NIA "A NIA "A 

Manganese (Iood) NIA (mglkg-day) ., NIA NIA (mglkg-day)I NIA NIA "A 

Manganese (non-food) NIA (mglkg-day), ,% NIA (mQ/1(g-day) ·1 "A "A NIA 

Mercury NIA NIA '00% "A NIA NIA "A NIA 

Melhylmercury NIA NIA 90% NIA NIA NIA NIA "A 

Nickel NIA NIA 0% NIA NIA NIA NIA NIA 

PCB-1248 20E+OO (mglkg-day) ., '00% 2_0E+oo NIA B2 IRIS 03121101 

PCB·1Z54 20E+OO (mglkg-day) ·1 '00% ZOE+OO (mglkg-day) -1 B2 IRIS 01101101 

PCB-1250 2_0E+OO (mglkg-day)-I '00% 20E+OO NIA B' IRIS 03121101 

Phenol NIA (mglkg-dav)1 90'" NIA (mglkg-day) ·1 "A NIA "A 

Po/asslum NIA Im9"kg-day) -I NlA NIA {mglkg-dayj' NIA NIA "A 
SelenIum NIA (mglkg-day) ., ,,% NIA (mgJkg-day) ., NIA NIA "A 

Sliver NIA (mgtkg-day) _1 NIA NIA (mglkg-day) ., NIA NIA NIA 

Sodium NIA (mgll<.g-day) ·1 NIA NIA {mgll<.g-day) ., NIA "A "A 

"" NIA (mglkg-day) ·1 25% NIA (mglkg-day) ., NIA "A "A 

IRIS = Integrated Ri5k Information System EPA Group·
 

HEAST= Health Effects Assessment Summary Tables A • Human carcinogen
 



TABLE 6,1
 

CANCER TOXICITY DATA - ORAUDERMAL
 

ERP Site SS-63, Langley Air Force Base
 

Chemical 

of Potential 

C"''''"' 

Oral Cancer Slope Factor Unils Oral to Dermal 

Adjustment 

Factor 

Adjusted Dermal 

Cancef Slope Factor (1) 

Units weighlof EvidenceJ 

Cancer Guideline 

Description 

Source Date (2) 

(MM/DDfYY) 

N/A= Not Available 

(1) Adjusted SFd = Sf. 1Gl Absorption Factor 

(2)	 The date IRIS was seard1ed 

The date of HEAST 

The date of anicle provided by NCEA 

Nole: For PCTs and PC8-124B, 

51 • Probable human carcinogen - indicates thallimiled human data are available 

82 • Probable human carcinogen - indicates suffICient evidence in animals and 

inadequate or no evidence in humans
 

C - Possible human carcinogen
 

D - Not classifiable as a human carcinogen
 

E • Evidence of noocarcinogenicity
 

Waight of Evidence 

Known/likely 

Cannot be Determined 

Not likely 



TABLE 6.1
 

CANCER TOXICITY DATA·· QRAUDERMAL
 

ERP Site $5-63, Langley Air Force Base
 

Chemical 

01 PalfHllial 

Concern 

Oral Cancer Slope Factor Units OralIo Dermal 

Adjuslmenl 

Factor 

Adjusled Dermal 

Cal'lC1H' Slope Faclor (1) 

UnilS Weight of Evidencal' 

Canevr GuldttUne 

Description 

Source Date (2) 

(UMlDOI't'Y) 

Idrin 1.7E+01 (mglkg-day) ·1 90% 1.9E+Ol (mglkg-day) ·1 B' IRIS 03/21101 

luminum NlA NlA 27% NlA NlA NlA NlA NlA 

roclor 5432 4.5E-tOO (rnglkg-day) ·1 90% 5.0E-tOO (mglkg-day)·' B2 NCEA 03121101 

rsanic 1,5E-tOO (m~g-daYI-l '5% 1.EiE+OO (mg.1tg-<layl ., A IRIS 03I21Al1 

enzo(aJanthracene 73E·01 (mglkg.da~).\ NlA NlA NlA B2 NCEA,IRIS 07101193,3121/01 

Benzo(a)pyrene 73E+OO (rnWkQ-day) .) NlA NlA NlA B2 IRiS 03/21,(11 

B911zo(bJlluOfanlhena 7.3E-01 (mWkg-day) ·1 NlA NlA NlA B' NCEA,IRIS 07101193,03121101 

Ipha·SHC 6,3E-tOO (rnglkg-day) ·r 97.4% 6.5E+OO (mg1<g·day) -1 B2 IRIS 03/2MJ1 

ldelllHmC 18E+OO (mglkg.day) ., 90% 2.0EtOO (mglkg·day) ·1 0 IRIS 03/21101 

k:admium NlA NlA 2.5% NlA NlA NlA NlA NJA 

!chromium NIA NlA ,% NIA NJA 0 NlA NJA 

opper NJA NIA 60"" NJA NJA NlA NJA NlA 
Heptachlor epolude 9,lE-tOO (mglkg-day) -, 90% 1.OE+01 (mglkg-day) ., B2 IRIS 03/21101 

Iron NIA (mglkg.day) I 100% NJA NJA NJA NJA NJA 

Mangene$6 (food) NlA NIA NlA NJA NJA NJA NJA NJA 

Melhylmer,cury NJA NJA 90% NJA NJA NJA NJA NlA 

CB·1254 2.0E+OO ImO'kg-day) ·1 100% 2.0E+OO (mglkg-day) ,I B' IRIS 03/21101 

CB·1260 2.0EtOO (mglkg-day) , 100'"10 2.0E+OO NJA B2 IRIS 03/21101 

alenilJm NlA NlA 44% NlA NlA NJA NJA NJA 

ilver NJA NJA NlA NJA NJA NJA NJA NJA 

!vanadium NJA NJA ,% NJA NlA NJA NJA NlA 

'" NlA NJA 25% NlA NlA NlA NlA NJA 

IRIS = Inlegraled RiSk Inlormation System EPA Group: 

HEAST.. Health Effect$ Asse$$ment Summary Tables A • Human carctnogan 

NlA:: Not Available 91 • Probable human carcinogen· indicales Ihallimlled human data are available 

(1) Adjusted SF4 = SI.I Gl AOsorption Factor 62 • Probable human C8rclnooen - Indicates sufficlen! evidence In animal. end 

(2) The date IRIS was searched. Inadequale Of no evtdence In humans 

The date 01 HOST. C • PO$$ible human carcinogen 



TABLE 6.1
 

CANCER TOXICITY DATA·· QAAUDERMAL
 

ERP Sile SS·63. Langley Air Force Base
 

Chemical 

01 Potenlial 

Concern 

Oral Cancar Slope Factor Units Oralio Dermal 

Adjustmenl 

Fac10r 

Adjusted Dermal 

Cancer Slope Faclor (1) 

Units Weighl of Evldericel 

Cancer Guideline 

Description 

Sour"" Dale{2) 

(MM/DOtfY) 

The dale 01 article plOvided by NCEA. 0- Not classifiable as a human carcinogen 

E· Evidence 01 noncafcioogeniclty 

Weight 01 Evidence: 

KnownlUkely 

Cannot be Determined 

Not LIkely 



 

 

 
Appendix A.7 


RAGS Part D Table 7’s  

Calculation of Non-Cancer Hazards 


Resonable Maximum Exposure
 



'Scenario Timeframe: CurrentlFulure 

IMedium: Surface Waler 

Exposure Medium: 5urtace Waler 

Exposure Point: Surlaca Waler from Back River 

ReceptOf Population· Fisher 

RecsptOf AQe: Child 

ExposUl"e Chemical Medium Medium 

Roule of Potenlial EPC EPC 

Conoem Value Units 

ermal INORGANICS 

lAo",,,,,,," Arsenic 2,4E..Q3 mgll 

Magnesium S,BE+02 mgll 

Melhylmercury 68E.Q5 mgll 

Sodium SSE+03 mgll 

ORGANICS 

4,4'·000 57E-06 mgll 

4,4'·DDE 34E-06 mgn 

Aldrin 19E-oS mgll 

Heptachlor 49E..Q6 mgn 

Heptachlor epoxide 3. 1E..Q6 mgll 

(Total) 

(I) Specify Medium-SpecifIC (M) or Route-SpecifiC (R) EPe selected for hazard calculation 

TABLE 7 1,RME
 

RME CAlCULATION OF NON·CANCER HAZARDS· DERMAL ABSORPTION
 

OF SURFACE WATER FROM BACK RIVER FOR THE CHILD FISHER
 

55-63, langley Air Force Base
 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

fOf Hazard 

Calculation (1) 

Intake 

(Non·Cancer) 

Intake 

(Non-Cancer) 

Units 

24E..Q3 

SBE+02 

68E..QS 

S6E+03 

mgll 

mgll 

mgll 

mgll 

M 

M 

M 

M 

1.3E..Q9 

3,8E-04 

38E·11 

3.1E..(I3 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

57E..Q6 

34E..Q6 

1,9E-oS 

4.9E..Q6 

3,lE-06 

mgll 

mgll 

mgll 

mgl' 
mgll 

M 

M 

M 

M 

M 

1.4E.Q8 

6 BE.Q9 

3.SE·10 

6.BE·10 

2.4E.Q9
- ----

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglk_,!~~-

I 

Reference 

Dose 

Reference 

Dose Units 

Refarence 

ConcentratIOn 

Reference 

ConcentratIOn 

Units 

Hazard 

Quolient 

2.9E-04 

-
9.0E.QS 

-

mglkg-day 

-
mglkg-day 

-

N/A 

NlA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

0000005 

-
000011004 

-

- - N/A N/A 

- - N/A NlA 

2.7E-05 mglkg-day N/A N/A 

45E..Q4 mg/kg-day N/A NlA 

1.2E-05 _-----.!!1g1kg-day N/A N/A
-- ---- ---- -- ----- ---. 

Total Hazard Index Across All Exposure Routes/Pathways 

-
-

 OO1סס,0

 ooסס00

00002 

0,0002 

0,0002 



TABLE 7,2,RME 

RME CAlCULAliON OF NON-CANCER HAZARDS DERMAL ABSORPTION 

OF SURFACE WATER FROM BACK RNER FOR THE AOULT FISHER 

55-63, Langley AAr Force Base 

Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

Exposure Medium: Surface Waler 

Exposure Point Surface Water from Back River 

Receptor Population Fishe( 

Receptor Age: Adult 

Exposure 

Route 

f)ermal 

!Absorption 

Chemical 

of Potential 

C""",m 

INORGANICS 

Arsenic 

Magnesium 

Melhylmercury 

Sodium 

ORGANICS 

4,4'-000 

4,4'·OOE 

Aldrin 

Heptechlor 

Heptachlor apoxide 

(Total) 

Medium 

EPC 
Valua 

Medium 

EPC 
units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC 
Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-eancer) 

Intake 

(Non-Canc:er) 

Units 

Reference 

0058 

Reference 

OoseUnits 

Reference 

Concentration 

Rel&l'ence 

Concentration 

Units 

H"anl 
Quotient 

2.4E-03 

6.8E+OZ 

6,8E-05 

56E+03 

57E-06 

3AE.Q6 

19E--05 

49E--06 

31E-06 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgn 

mgll 

2.4E-03 

68E+02 

68E--05 

56E+03 

57E--06 

3 4E--06 

19E--05 

49E-06 

31E-06 

mgn 

mgn 

mgn 

mgn 

mgn 

mgll 

mgll 

mgll 

mw~_ 

M 

M 

M 

M 

M 

M 

M 

M 

M----_._ -

7.4E-10 

2,1E-04 

21E-11 

17E--03 

76E--09 

38E-09 

2.0E-10 

3.8E-10 

13E-09_._- ----

mglkg-day 

mglkg-aay 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

~~_g~ay_ 

2.9E.04 

-
90E-05 

-

-
-

27E..o5 

4.5E-04 

1.2E..o5 

mglkg-day 

-
mglkg-day 

-

-
-

mglkg-day 

mglkg-day 

mglkg-day 

NIA 

NlA 

NlA 
NIA 

NIA 

NIA 

NlA 

NIA 

NlA-----_._.__._---

NlA 

NlA 

NIA 

NlA 

NlA 

NIA 

NIA 

NlA 

NIA 
._._~ ._--

0.000003 

-
00000002 

-
-
-

0,000007 

0.000001 

0.0001------
0.0001 

--

Tolal Hazard Index Across All Exposure Roule!IJPathways 00001 

(1) Specify Medium·Specdic (M) 0( Route-SpecifIC (R) EPC selected lor hazard calculallon 



--

--

-- --

TABLE 7.3.RME 

RME CAlCULATION OF NON_CANCER HAZARDS: INGESTIONIDERMAL ABSORPTION 

OF SURFACE WATER FROM BACK RIVER FOR THE OTHER RECREATIONAL PERSON (ADOLESCENTS (TEENS)] 

S5-e3, LJngtey Air Force Base 

Scenario TimelrarM: CurnontiFutura 

Medium. Surfa~ Walar 

ExposlM8 Medium: Surface Water 

Expo,u'a Point Surface W.te, from aaell R,ve, 

Racaptor Popula~on: Other RKr,ulbonal P,rson' 
Recaptor Age Adolescenls (teen,) 

Exposure Chemical Medium Medium Route Roul, EPC Intak' Inlake Reference Rer,rence Rlflrlnc. R,rerence 
Roo.. 01 Potential ,PC EPC EPC ,PC Selecled (Non-can«t) (Non-Cancer) DoM Dosa Unit. Cooeenlr1llion Coocenlr1ltion 

C~m Value Units Value Unit. lor Hazard Units Unit. 
Calculation (1) 

Ingestion INORGANICS 

ABen;,; 14E-03 """ 24E·03 """ M 46E_07 mWk~dey 3.0E-04 lTlD'kg-day N/A N/A 
MlvnellUm 6SE+02 m" 6 6E+01 

""" M 13E·Ol """'~.., - - N/A H<A 
Mel/lylmercury e{IE-OS m" 66E·05 """ • 1 3E-OII rng/IIV-day 1.0E-04 rng'klt- dIIy N/A H<A 
Sodium 5liE+Q3 m" 5 6E+03 """ • l.lE+oo nlWkg-day - - H<A H" 
ORGANICS 

4.4'.000 5 7£·06 m" .5 7E-06 """ M llE·09 mgll";J-c1lIy - - HIA HIA 
4.4'·00E 34E-06 """ 3-4E_06 

""" 
M 6.4E·10 mglklt-day - - HIA HIA 

~.," 19E·05 """ 
t 9E·05 

""" 
M 36E·09 mgr'kg-day 3,OE·05 mglkg-day HIA H<A 

Heptad1.lor 49E-06 """ 4.9E-06 """ M 94E-IO mglkg-dIIy 5,OE-04 OV\Ig-day N/A N/A 
Hlptachlor epoxide 3,1E-06 

""" 
3.1E-06 """ M 59E-IO ~g-~y , 1.3E-05 -~~)'-

N/A N/A 
(Tolal 

-_. -_._._-_.._

Dermal INORG...NICS 

~Iorption An.oic 2 4E·03 """ 2-4E_03 """ M 14E·01 mglkg-day 2,9E-D4 IT'9'kg-day HIA H<A 
Magnelium 68E+02 """ 68E+02 m" M 42E-02 mglkg-dey - - H<A H<A 
Melf>ylmerwry 8SE·05 """ 6 6E·05 m" • 41E·09 mglkg-day 9.0f·05 """'~.., 

N/A H<A 
SoQlum 56e+03 """ 56E+03 m" • 3.4E-OI mglkg-day - - N/A N/A 
ORGANICS 

4,4'-000 57E·06 """ 5,7£·06 """ • 37E·01 mglkg-lSay - - N/A "A 
4,4'·00E 34E·06 """ 3-4E-06 """ M 1.9£·07 """'...., - - NIA NIA 
Aldrin 19E_05 m" 1.9E_05 """ M 9.7E·09 mglkg-d.y 2.1E-(05 ~g-day HIA HIA 
HeP\athlor .. 9E-06 

""" 
4ge-06 """ M 1,9E·08 """'...., .,5E-D4 - HIA HIA 

Heptad1.lor epoxide 31E-06 """ HE:~ -~-- ._- _'!_-- __ 65E~._ ..~Il-~__ ___~c~.~~5 .._ ll¢~c1lIy HIA N/A 
-

Tolal 

Totll Hazard Index Aero.. All Expolure Roulll&lp.lhwaYI 

(1) Specify M,d1"m-Specilie (M) or Rout.SpacifiC iR) EPC ulected for hazard CIIlculltiOll 

12l Jel Suer 

Hum 
Cl.IOtilnt 

0.002 

00001 

-
-

0.0001 

0000002 

000005 

0,002 

0,0005 

-
0.00005 

-

-
-

0.D004 

ODOOO 

0006 

0006 

0.0011 



--

TABLE 7.4,RME 

RME CALCUlATION OF NON·CANCER HAZARDS INGESTION/DERMAL "BSORPTiON 

OF" SURFACE WATER FROM BACK RIVER FOR OTHER WORKER (ADULT) 

SS-63, Langl,y Ajr F~ Bas' 

SCfIllario Tirneframe: Cllrrellt/Flltllre
 

Medium: SUrfaca Watar
 

Exposura Madlum: SUl'face Water
 

Exposura POinl'
 

RecaplOl' Popul.liDn Other Worker
 
R/tC8plOt A.ot: Adult 

Exposlira Chamical 

Sulfaetl Waler from 8ack Rivar 

Medium Madium .~. Roulll EPC lotak. Illlak. Ralel1l11Cl1 RltferlHlCll R.r.rance ._~ 

EPC EPC EPC EPC ,....., (Non-Canc;ar) (Non-Cancer) Do" Dola Ullill eonc.nntion Concanlralion 

Velua Unit. Val.... Units lor Haurd Unit. Unitt 
Cal\:l,llalion (1) 

24E·03 "'"6.8E+02 

24E·03 "'" • 1l,3E·OII mglkg-Oily HIE-Q4 """'-
HlA HlA 

"'"6,IIE-05 

UIE+02 "'" • 2,7E'()2 ffiWkg-dBy - - HlA HlA 

"'" 6 8E·05 "'" - - HlA• 27E-OII mglko-day 1,OE-04 """'..., HlA HlA 
56E+03 "'" 5.6E+03 "'" • 2.2E-01 mglko-day HIA 

5 7E-06 "'"34E-06 

5 7E-OO "'" • 2,2E-l0 mglkg-ilay - - HlA HlA 

"'" 19E-05 

34E·06 "'" • 1,3E·l0 mglkg-day - - HlA HIA 

"'" o49E·06 

1 9E·05 "'" • I lIE-ID mglkg--dlIy 5QE·04 mglkg--d;Jy "IA HlA
• 7,3E·l0 mglkg-ilay 30E-05 lT9'kg-d.y HIA HIA 

"'"J,lE_06 
49E·06 "'" • .. _ _mglkg·day._ __ ~3E-OS HlA 

(fOlal "'" 31E·06 "'" 12E-10 mo'k_lt.~y HIA 
----,- -~._---~._-- ----- ---

24E·03 "'" 24E-OJ 

66E+02 6 BE+02 "'" 1,lE-02 mWkg-day - .. HIA HIA
• 3.7E·06 mw'kg-day 2.9E--04 "9'kg-day HIA HlA 

"'"66E-05 "'" 1,lE--09 ml1kll-day IilOE-05 
• 

"'"56E+03 

6 BE-OS "'" • mglkg-day HlA HIA 

"'" "'" • -5.6E+03 811E-02 mg/kg-dIIy - HlA HIA 

5 7E-06 "'" J 4E·00 

51E·0ll "'" • 116E-08 mg/kg-day .. - HIA HIA 

3 'E-06 "'" "'" • 4,IIE·08 mglkg.-ilay .. - HlA HIA 
19E-05 "'" 411E-06 • .,8E--09 mg/kg-day 4,5E-04 mglkg-dly HlA HlA 

t ~E-05 "'" • 2,5E·09 mgr'kg-day 2,7E-05 mgIk~dlIy HlA HIA 

'9E·06 "'" "'" ~~Y._. . .. ---
J.1E-OO i!'Il"1 _ 3,lE·0ll "'" • _~!~O_l!.~_. __~g-day _ 1,2E-05 "'A HlA 

(lolal 
- --- .. -- - --~-

Y ... , ___ ~,.~ - .~ ~ - - ._-_. -" 
--_._-

H"". 
olPolllnlial Quotlant.
C_m 

Inl1l'llion lNORGANIC8
 

Ar..nie
 00003 
Magnalium -
Mltlhylmltrt:Ury 000<103 
Sodium -
ORGANICS 

4,4'-000 -
4,4'-DDE -
Aldrir'l 0ססoo2 

Hapl4ehiOt O~ 

HepYidllor apo~;de O,~-
00004 

lNORGANICS""~I 
~'Orplion Anenic 0.0001 

Magnnium -
Methylmercury 0ססoo1 

Sodium -
ORGA.NICS
 

4,4'.000
 -
4,4'-DoE -
Aldrin OOOOO~ 

Heptachlor 0ססoo 

Heptaehlor epa_ida 0,001 

000' 
000' 

(1) Spe~fy Madium-Sploci~ (M) Dr RO<.Ila-SpIocir,e (R) EPC nlec11'd lor hazilrd calculi""" 

(2) Sn RIl,cul Tnllnlr 



TABLE 7.5,RME
 

RME CALCULATION OF NON-CANCER HAZARDS INGESTION
 

OF FISH FROM BACK RIVER FOR THE CHILD FISHER
 

SS-63, Langley AU Force Base
 

scenario Timeframe: Current/Future 

MedIum: Animal TIssue 

Ellposure Medium: Animal Tissue 

EllpoSlife Point: Fish from Back Riyer 

Receptor Populahon: Fisher 

IReceptor Age: Child 

I

Ellposure 

Route 

Ingestion 

Chemical 

of Potential 

Concern 

INORGANICS 

Arsenic 

Calcium 

Magnesium 

Melhylmercury 

Potassium 

Selenium 

Sodium 

ORGANICS 

4,4'·000 

4,4'-DDE 

Areclor 5432 

PCB-1248 

PCB-1254 

PCB-1260 

ITotal) 

Medium Medium Route Route fPC Intake Intake Reference Reference Reference Reference Hazard 

fPC fPC fPC fPC Selectecl (Non-eancer) (Non-Cancer) Dose D06eUnits Concentration Concentration Quotient 

Value Units Value Units fO( Hazard 

Calculation (1) 

Units Units 

19E'-00 mglk, 19E'-00 mglk, M 36E..Q4 mglkg-day 30E-04 mglkg-day NIA NIA I 

13E.-03 mglk, 13E.-03 mglk, M 2,5E-Ol mglkg-day - - NIA "A -
35E.-02 mgfkg 35E.-02 mglk, M 66E-02 mglkg-day - - NIA "A -
60E-02 mglk, 60E-02 mglkg M 1.1E-05 mglkg-day 10E.().4 mglkg-day NIA NIA 01 

38E'-03 mglk, 3,8E'-03 mglk, M 7,3E-01 mglkg-day - - NIA "A -
91E-01 mglk, 9.1E-01 mglk, M 1,7E-04 mglkg-day 50E-03 mglkg-day NIA "A 003 
64E.-02 mglk, 6.4E.-02 mglkg M 1.2E-01 mglkg-day - - "A NIA -
28E-02 mglk, 28E-02 mglk, M 5.4E-06 mglkg-day " - NIA NIA -
25E-02 mglk, 25E-02 mglk, M 48E-06 mglkg-day - - NIA "A -
38E-01 mglk, 3,8E-01 mglk, M 1.2E-05 mglkg-dey - - "A NIA -
45E-02 mglk, 4,5E-02 mglk, M 8.5E-06 mglkg-day - -
22E-01 mglkg' 2,2E-01 mglk, M 4.2E-05 mglkg-day 2.0E-05 mglkg-day NIA NIA 2 

5.7E-02 mglk, 5.7E-02 _ ~JI~9___ M 
--------

1.1E-05 m~g~~L.__ -------
-- ----------_._- "A 

~--_._--_.-

"A 
~- ._-~--_._- --------

3.4 

Total Hazard Index Across All Exposure Routes/Pathways 3.4 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected lor hazard calculation. 



--

--

--

TABLE 7.6.RME
 

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION
 

OF FISH FROM BACK RIVER FOR THE ADULT FISHER
 

SS-63, langley Air Force Base
 

scenario Timeframe: CurrenVFuture 

Medium: Animat Tissue 
I 
Exposure Medium: Animal Tissue 

Exposure Point: Fish from Back River 

Receptor Population: Fisher 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 
Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC 
Selected 

for Hazard 

CalculalJon (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Do•• 

Reference 

Dose Units 

Reference 

Concentratloo 

Reference 

Concentration 

Units 

Ingestion INORGANICS 

Arsenic 1.9E+OO mglkg 1,9E+OO mg~g M 3.3E-04 mglkg-day 3.0E-0<4 mglkg-day N/A N/A 

Calcium 13E-f.03 mglkg 1.3E-f.03 mglkg M 2.3E-01 mgtkg-day - - N/A N/A 

Magnesium 3.5E+02 mglkg 3.5E+02 mg~g M 6.0E-02 mglkg-day - - NlA N/A 

Methylmercury 6,OE·o2 mglkg 6.0E-02 mg~g M 1.0E-05 mglkg-day 1,OE-0<4 mglkg·day N/A N/A 

Potassium 3.8E-f.03 mglkg 3.8E+03 mglkg M 6.5E-01 mglkg-day - - N/A N/A 

Selenium 9.1E-01 mglkg 9.1E-Ol mg~g M 1.8E-04 mglkg-day 5.0E-03 mglkg·day NlA NlA 

Sodium 

ORGANICS 

6.4E+02 mglkg 6.4Ef-02 mg~g M 1,1E·01 mglkg-day - - NlA NlA 

4,4'-000 2.8E-02 mglkg 2,8E·02 mglkg M 4.9E-06 mglkg-day - - N/A N/A 

4,4'-DDE 2.5E-02 mglkg 2.5E·02 mg~g M 4.3E-06 mglkg·day - - N/A N/A 

Arodor 5432 3.SE-Ol mglkg 3.SE-01 mglkg M 65E-05 mglkg-day - - N/A N/A 

PCB-1248 45E-02 mglkg 45E-02 mgi\g M 7,6E-06 mglkg-day - - NlA NlA 

PCB-1254 22E-Ol mglkg 22E-Ol mglkg M 3,SE-05 mglkg-day 2.0e..<JS mglkg-day N/A N/A 

PCB-1260 

(rotal) 

5.7E-02 mglkg 5.7E-02 ~g~~ M_.- .- - .__.._-- 9.8E..Q6 .. -------_.. - ..!!1J1~,,:day_ --- _..  - _.•.- -_....  ..  - NlA NlA 

Hoz'" 
Quotient 

1 

-
-

0.1 

0.03 

-

-
-

-
2 

3.1 

IT_'_' .,____--' ,_--,_.. A___ A" "' ____.. h_•••_ ..... _ ......_ ••_ I 3.1 

(1) Specify Medium-Specific (M) or Route·Specific (R) EPC selected for hazard calculaUon. 



TABLE 7.7RME
 

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION
 

OF CRABS FROM BACK RIVER FOR THE CHILD FISHER
 

SS-63, Langley Air Force Base
 

'Scenario Timeframe: CurrentlFutIK8 

I/Medium: Animal TIS6ue 

El(posure Medium: Animal Tissue 

;El(posUfe Point: Crabs from Back River 

IRscePtor Population: Fisher 

Receptot Age: ChildI

EKposure Cnemlcal Medium MedIum Route Route EPC Intake Intaka Reference Relerence Reference Reference Hazard 
Roule 01 Potential EPC EPC EPC EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotienl 

Coocem Value Units Value Units for Hazard Units Unit. 
Calculation (1) 

IngestiOn' INORGANICS 

Alummum 

Arsenic 

'.4E+01 

J 4E+OO 

mgll<, 

mgll<, 

104E+(J' 

304E+OO 

mgll<, 

mgll<, 

M 

M 

2.7E-03 

6AE-04 

ITlQIkg-1jay 

mO/llg-day 

1.0E+OO 

30E-04 

mQlkg-1jay 

mglkg-day 

NIA 

NfA 

NIA 

NlA 
000', 

Barium o47E.Q1 mgll<, o4.7E-01 mgll<, M S 9E.Q5 mglkg-day 7_0E--02 mglkg-day NlA NlA 0.001 
Calcium 22E+03 mgll<o 22E+03 mgll<, M o42E.Q1 mglkQ-day - - NlA NlA -
Copper 

"00 
86E+OO 

14E+01 

mgll<, 

mgll<, 

86E+OO 

'AE+01 

mgll<, 

mglk, 

M 

M 

16E-03 

2,7E.Q3 

mglkg-dey 

mglllg-<lay 

40E-Q2 

3.0E-Q1 

mglkg-day 

mglkg-day 

NIA 

NfA 

NlA 

NIA 
004 

0009 
Magnasium 5AE+02 mgll<, 5AE+Q2 mgll<, M '.OE·01 mg1kg-day - - NlA NlA -
Manganese (food) , 6E+OO mglk, 1,6E+OO mglk, M 3.0E-G4 mglkg-day 1.4E.Q1 mgfkg-day NlA NlA 0002 
Nickel 49E-01 mglk, o49E-01 mgll<o M 93E-05 mg/kg-day 2.0E..Q2 mglkg-day NfA NlA 0005 
Potassium 28E+03 mglk, 2SE+03 mglk, M 54E-{)1 mt)l1<.g-day - - NlA NfA -
Selenium 6.SE-01 mgll<, 6,8E-o, mglk, M 13E-04 mglkg-day 5,OE-03 mglkg-day NlA NlA 0_03 
Silver 73E-ol mgll<, 73E-ol mglk, M 1 4E-G4 mglkg-d;lly SOE-Q3 mglkg-day NlA NIA 0.03 
Sodium 36E+03 mglk, 36E+03 mglk, M 69E-O, mQl1\g-day .. - NIA NIA .. 
Z"" 42E+01 mglk, 4.2E-+-01 mglk, M 8.0E.Q3 mglkg--day 30E-01 mglkg-day NlA NlA 003 
ORGANICS 

4.4'-000 29E-03 mglk, 29E-DJ mglkg M 5SE-Q7 mgill,g-day - - NfA NlA -
4,o4'-DOE 9.9E-03 mgll<, 9,9E-03 mglk, M 1.9E-OO mglkg-day - - NfA NlA -
Heplachlor 7,6E-OS mglk, 7.6E.Q5 mglk, M '.4E-oS mglkg--day S,OE-Q4 mglkg-day NlA NIA 0.ססOO3 

Hvptachior epolCide 79E-04 mglk, 79E-04 mglk, M 15E-Q7 mgl'kg-day '.3E-QS mgl'kg-day NIA NfA 001 
PCB-1254 20E-Q2 mglk, 20e-02 mglk, M 3,7E-06 mglkg-day 2,Oe-oS mgll<;g.-day NfA NfA 0' 
Phenol 1,3E-01 mgll<, 13E-Ol mglk, M 2.SE-QS mglkg-day 6,Oe-01 mglkg--day NIA NlA 0111111114 
bis (2-Ethylhexyl) phthal;ll!e 1 1E-01 mglk, 11E-Ol _~¥k~ _ M . 20E-oS ~_9!kg-day 2,Oe-02 

-
m~g--day NIA NlA 

- -- -
0,001 

(Tolal) 25 

Total Hazard Index Across All Exposure RoutesfPathways 25 
(1) Specify M&dlum-SpeClhc (MJ or ROUle·SpeciflC (R) EPC selected lor hazard catculatioo 



Scenario Timeframe: CurrenllFulure 

IMedium: Animal Tissue 

Exposure Medium: Animal Tissue 

lexposure Point Crabs from Bad River 

Receptor Populalion: FiSher 

IReceptor Age: Adull 

TABLE 7.8.RME
 

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION
 

OF CRABS FROM BACK RIVER FOR THE ADULT FISHER
 

SS-63, Langley Air Force Base
 

Exposure 

Route 

ngesUon 

Chemical 

ofPolenlial 

Concern 

INORGANICS 

Aluminum 

Ar$enic 

8alium 

Calcium 

Copper 

Iron 

Magnesium 

Manganese (food) 

Nicll.el 

Potassium 

Selenium 

Silver 

Sodium 

Zinc 

ORGANICS 

4.4'-000 

4.4'-DDE 

Heptachlor 

Heptachlor epoxide 

PCB-1254 

Phenol 

bis (2.Elhylhexyl) phthalate 

(Tolal) 

Mll'dium 

EPC 
Medwm 

EPC 
Raule 

EPC 
Roule 

EPC 
EPC 

Selected 

Inlake 

(Non-Cancer) 

Inl8ke Referonce 

(Non-Cancer) 00•• 

Reference Reference Reference 

Oose Units Concentration Concentratlon 

Hoz.... 

Quotient 

Value Units Value Unils 

Calculation (1) 

for Hazard Units Units 

14EtOl 

34E-l-OQ 

4,7E·01 

2.le+03 

86f+OO 

1,4EtOl 

5,4E+Ol 

16E+OO 

49E-Ol 

mglkg 

mgl1<, 
mgfkg 

mglkg 

mc!JIg 

mglkg 

mgJkg 

mgfkg 

mgtkg 

1.4EtOl 

3.4EtOQ 

4.7E.Ql 

2.2E+03 

8,6f+OO 

14E+Ol 

5.4E+02 

1.6E+OO 

4_9E·01 

mglkg 

mglkg 

mgl1<, 
mgl1<, 
m.,>, 
mglkg 

mgill.g 

mglkg 

M 

M 

M 

M 

M 

M 

M 

M 

M 

2.4E-03 

5.8E-04 

8.1E·OS 

38E-01 

1.5E.Q3 

24E-03 

9.3E-02 

2.7E·04 

8,4E-05 

mglkg-day 1.OEtOQ 

mglkg.day 3.0E-04 

mglkg-day 7.0E·02 

mw'k;g-day -
mplkll-day 4.0E-02 

mglkg-day 30E-01 

mglkg-day -
mgill.g-day 1.4E-Ol 

mglkg-day RIA RIA 

mglkg-.day RIA RIA 

mgJkg-day RIA RIA 

- RIA RIA 

mo'kg..(lay RIA RIA 

mglkg-day RIA RIA 

- RIA RIA 

mgill.g-day RIA RIA 

0.002 

2 

0.001 

-
00< 

0.01 

-
0.002 

42E+01 

28E+03 

68E-01 

7.3E-01 

36E+03 

mgl1<, 

m9lkg 

mg~, 

mgJkg 

mgl1<, 
4.2E+Ol 

28E+03 

6_8E-01 

7.3E-Ql 

3.6E+03 

mgl1<, 

mgill.g 

mg~, 

mglkg 

mgl1<o 
mglkg 

M 

M 

M 

M 

M 

7.2E.Q3 

4.9E-Ol 

12E-04 

1.3e-04 

6,2E.Q1 

mglkg-day J.Of·01 

mglkg-day 2.0E-02 

mglkg-day -
mgl1l.g-day 5,OE-03 

mglkg-day 5,OE·03 

mglkg-day -
mglkg-day RIA RIA 

mglkg-day RIA RIA 

- RIA RIA 

mgAi:g-day RIA RIA 

mgJkO-day RIA RIA 

- RIA RIA 

0.02 

0.004 

-
0.02 

0.03 

-

l.9E-03 

99E-03 

7.6E-QS 

7.9E-04 

20E·02 

1,JE·01 

1.1E..Q1 

mglkg 

mgJkg 

m.,>, 
mg~, 

mg~, 

mgJkg 

~gJk:g~ 

2.ge-Q3 

9.9E·03 

7.6E-OS 

7.9E·Q.4 

20E-02 

1.JE.Ql 

1.1E.Ql 

mgl'kg 

mglkg-,
mg~, 

mg~, 

mglkg 

- mgA<' 

M 

M 

M 

M 

M 

M 

M 

4.af-07 

1.7E-06 

1.3E-08 

1.4E-Q7 

3.4E·06 

2,3E·05 

1.8E-05 

mglkg-day -
mglkg-day -
mglkg-day 5.0E-04 

mglkO-day 1.3E.QS 

mglkg-day 2.0E-05 

mgikg-day 60E·01 

-~~~~~-_.- 2.0E-02 

- RIA RIA 

- RIA RIA 

mglkg-day RIA RIA 

mglkg-day RIA RIA 

mgJkg-.day RIA RIA 

mgJkg-day RIA RIA 

m~Q.~t. RIA RIA 
- . --------- -- --

Tolal Hazard Index Across All Exposure Roules/Pathways 

-

-
 OO3סס.0

0.01 

0.2 

000004 

O.lJOOQ 
. 

22 

2.2 

(1) Spl!ldfy Medium-Specific eM) Of Route-Specffic (R) EPC selected for hazard csleulalioo. 



TABLE 7.1.RME
 

RME CALCULATION OF NON-CANCER HAZARDS: INGESTlQN
 

OF BIVALVES FROM BACK RIVER FOR THE CHILD FISHER
 

8S-63, Langley Air Force Base 

cenario Timelrame: Current/Future
 

edium: Animal Tissue
 

ll:po!lure Medium: Animal Tissue
 

ll:posure Point: Bivalves Irom Back River
 

Receptor PopUlation: FIsher ~eceplor Age: Child 

Exposure 

Route 

Chemical 

of Potential 

Concem 

Medium Medium 

EPC EPC 
Value Units 

Route 

EPC 
Value 

Route EPC 
EPC Selected 

Units lor Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Relerence 

Dose 

Aelefeoce Relerence Aelerence Hazard 

Dose Units Concentration Concentration Quolien! 
Units 

Ingestron INOAGANICS 

Aluminum 

ArseniC 

Cadmrum 

Chromrum (Tolal) 

Cappel 

han 

Manganese 

Mercury 

Selenium 

Silver 

Vanadrum 

linc 

ORGANICS 

Aldrin 

Aroclor 5432 

Benzo(a)anlhracene 

Benzo(a)pyrene 

BenZO(b)!luoranlhene 

Heptachlor epoJrlde 

PCB 1254 

PCB '260 

alpha·BHC 

delta·BHC 

(TOlar) 

142 mg/kg 

oon mg/kg 

0,24 mglkg 

6.B4 mwkg 

'B5 mglkg 

18B mglkg 

143 mglkg 

00103 mglkg 

0589 mg/kg 

113 mglkg 

041 I mgfkg 

169 mglkg 

0000203 mglkg 

00255 mglkg 

0.0222 mglkg 

0.024.2 mglkg 

0,0256 mgikg 

0000317 mglkg 

00222 mglkg 

000326 mgtkg 

0,000296 mglkg 

Qg~:~?2~_ _ mglkg._ 

142 

0.977 

0.24 

6.64 

185 

18B 
14,3 

0.Ot03 

0.589 

1.13 

0.411 

169 

0.000203 

0,0255 

0,0222 

0.0242 

0.0256 

0.000317 

0.0222 

000326 

0,000296 

0,000224 

mglkg M 

mglkg M 

mglkg M 

rngfkg M 

mgfkg M 

mglkg M 

m9!kg M 

mgikg M 

mg/kg M 

mQlkg M 

mgtlolg M 

mg/kg M 

mglkg M 

mglkg M 

mglkg M 

m!JIkg M 

mglkg M 

mglkg M 

mglkg M 

mglkg M 

mglkg M 

m~---.L M .._---.. 

5.4E-02 

3.7E-04 

9.1E-05 

2.6E-03 

7.0E-03 

7.1E·02 

5,4E·03 

3.9£-06 

2,2E·04 

4.3E-04 

1.6E-Q4 

6.4E·02 

7,7E-DB 

9.7E-06 

8AE-06 

9.2E-06 

9.7E-OS 

1.2£-07 

B.4E-06 

12E-06 

1.lE-07 

B.5E-OB 

mglkg-day 

mglkg-day 

mglkg-day 

mglkg·day 

mglkg-day 

mgfkg-day 

mglk.g-day 

mglkg·day 

mglkg-day 

m~kg-day 

mglkg·day 

mglkg·day 

mglkg·day 

mglkg·day 

mglkg·day 

~g.-day 

mgikg·oa, 

mglkg·day 

mglkg-day 

mgfkg·day 

mg;1<g·day 

mglkg-day 

1.01;+00 

3.01::'04 

1.0E-03 

1,5E+00 

40E-02 

3.0E-01 

I.4E-01 

lOE·04 

SOE-03 

SOE-03 

7.01;'03 

3.0E-Ol 

3.0E-05 

'. 

.. 
" 

.. 

1.3E·05 

2.0E-OS 

" 

.. 

.. 

mglkg-day NlA NlA 0.05 
~g-day NlA NIA 1.24 

mglkg·day NlA NlA 0.09 
mglkg-day NlA NJA 0.0017 

mglkg·day NJA NJA 0.18 

mglkg·day NJA NJA 0.24 

mglkg-day NJA NJA 0.04 
mglkg·day NJA NJA 004 
mglkg-day NlA NJA 0.04 
mg/kg-day NIA NJA 0.09 
mg;1<g.-day NJA NIA 0.02 
mglkg-day NlA NJA 0.21 

mglkg·day NJA NlA 0.0026 
.. NJA NIA .. 
.. NJA NJA .. 
.. NIA NJA .. 
.. NJA NJA .. 

mg{kg·day NJA NJA 0.01 

mglkg'day NJA NlA 0.42 
.. NJA NIA .. 
.. NJA NJA .. 
.. NIA NJA .. 
.-  ._---- ..• --_._----

2.7 

Total Hazard Index Across All Exposure Routes/Pathways 2.7 
(1l Specify M~ium·SpeciliC 1M) or AOUllJ-$pecihc (R) EPC selected lor hazard calculation 



TABLE 7.2.RME
 

RME CALCULATION OF NON-CANCER HAZARDS' INGESTION
 

OF BIVALVES FROM BACK AIVER FOR THE ADULT FISHER
 

$&-63. Langley Air Force Base 

scenario Timeframe: C.urrenVFuture 
Medh.lTl: Animal Tissue 
IExposlNe Medium: Animal Tissue 

Exposure Point: Bivalves from Back River 

Receptor Population: Fisher
I 

Receptor Age; Adult 

Exposure 

Rout. 

Ingestion 

Chemical 

01 Potential 

Concern 

INORGANICS 

A100linum 

Arsenic 

Cadmium 

Chromium (Total) 

Copper 

Iron 

Manganese 

Mercury 

Selenium 

Silver 

Vanadium 

Zinc 
ORGANICS 

Aldrin 

Aroclor 5432 

Benzo(a)amhracene 

Benzo(a)PYfen& 

Benzo(b)fluoranthene 

Heplachlor epoxide 

PCB 1254 

PCB 1260 

alpha·BHe 

delta-BHe 

(Total) 

Medium MediOOl Rout. Rout. EPC Inlake Intake Reference Reference Reference Reference Hazenl 
EPC EPC EPC EPC selected (Non-Cancer) (Non-Cancer) Dos. Dose Units Concentration Concentration a_ 
Value Units Value Units for Hazard 

Calcwtion (1) 

Units Unit. 

142 mgll<g 142 mgll<g ... 4.9E-02 rnglkg-day 1.0E+OO m\Ykg-day NlA NlA 0.05 
0.9n mgll<g a.9n mglkg ... 3.3E-04 mglkg-day 3.aE-04 mWilg-day NlA NlA 1.12 
0.24... mgll<g 

mgll<g 

0.24... mgll<g 

mgll<g 

... 

... 
6.2E-05 

2.3E-03 

mg.1(g-day 

rnglkg-day 

1.0E-03 

1.5E+OO 

mglkg-day 

m!Jlkg-day 

NlA 
NlA 

NlA 
NlA 

0,08 

0.0018 
16.5 

18. 
mgll<g 

mgll<g 

16.5 ,.. mglkg 

mglkg 

... 

... 
6.3E-03 

6.4E-02 

mglkg-day 

ffig/l(g·day 

4.0E-Q2 

3.0E-01 

rnW\<g-day 

ffil}'kg·day 

NlA 
NlA 

NlA 
NlA 

0.18 

0.21 
14.3 mgll<g 14.3 mglkg ... 4.9E-03 mglkg·day 1.4E-01 mg/llg-day NlA NlA 0,03 

0.0103 mgll<g 0.0103 mglkg ... 3.5E-06 mglkg-day 1.DE-04 mglkg-day NlA NlA 0,04 
0.569 mgll<g 0.569 mgll<g ... 2.0E-04 mglkg-day 5.0E-03 rnglkg-day NlA NlA 0,04 
1.13 mglkg 1.13 mglkg ... 3.9E·04 rnglkg-daY 5.0e-03 mglkg-day NlA NlA 0.08 

0,411
,.9 

mglkg 

mgll<g 

0.411,.9 mglkg 

mglkg 

... 

... 
1.4E-04 

5.8E-02 

mglkg-day 

m~g'day 

7.DE-03 

3.0e-01 

ffiglkg-day 

m!f'lg-day 

NlA 
NlA 

N/A 
NlA 

0,02 

0.19 

0.000203 mgll<g 0.000203 mglkg ... 7.DE-06 ml)lkg-day "'.Je-05 mglkg-day NlA NlA 0.0023 
0.0255 mgll<g 0.0255 mglkg ... 8.7E·06 mglkg-daV " .. NlA N/A .. 
0.0222 mglkg 0,0222 mglkg ... 7.6E·06 mg/kg-day .. .. N/A NlA .. 
0.0242 mglkg 0.D242 mglkg ... 8.3E-06 mglkg-day .. .. N/A NlA ,. 
0.0256 mgll<g 0.0256 mglkg ... 6.6E-06 mgtkg-day .. .. NlA NlA .. 

0.000317 mgll<g 0.000317 mglkg ... 1.1E·07 mglkg-day 1.3E-05 m!Jlkg-day NlA NlA 0.01 
0.0222 mgll<g 0.0222 mglkg ... 7.6E-06 mglkg-day 2.0E-05 m~g-day NlA N/A 0,38 
0.00326 mgll<g 0.00326 mglkg ... 1.1E-06 mglkg-day .. .. N/A NlA .. 
0.000296 mglkg 0.000296 mgll<g ... 1.0E·07 mglkg-day .. .. NlA NlA .. 
0.000224 .!TIglkg 0.000224 mglkg ... 7.7E-06 mglkg-day .. .. NlA NlA .. 

2.4 

Total Hazard Index Across All Exposure RouteS/Pathways 2.4 
(1) Specify Medh,m-Specific (M) or Route-SpeCific (R) EPC selected fOf hazard calc1.laliOn. 
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RAGS Part D Table 8’s  

Calculation of Cancer Risks
 

Resonable Maximum 




TABLE 8.1.RME
 

RME CALCULATION OF CANCER RISKS: OERMAL ABSORPTION
 

OF SURFACE WATER FROM BACK RIVER FOR THE CHILD; ,SHER
 

SS-63, Langley Air Force Base
 

Scenario Timeframe: CurrenUFuture 

Medium: Surface Water 
I 

iExposure Medium: Surface Water 

Exposure Point: Surface Water from Back River 

!Receptor Population: Fisher 
IReceptor Age: Child 

Exposure 

Route 

Dermal 

jAbsorption 

Chemical 

of Potential 

Concern 

INORGANICS 

Arsenic 

Magnesium 

Methylmercury 

Sodium 

ORGANICS 

4,4'-000 

4,4'-00E 

Aldrin 

Heptachlor 

Heptachlor epoxide 

(Tolal) 

(1) Specify Medium-Specific (M) or Route·Specific (R) EPC selected for risk calculation. 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

2.4E-03 

68E+02 

6.8E-OS 

S6E+03 

S.7E-06 

3.4E-06 

1.9E-OS 

4.9E-OB 

3.1E-06 
.. 

mgtl 

mgtl 

mgll 

mgll 

mgtl 

m911 

mgll 

mgll 

. _ mgl/ 

2.4E-03 

6.8E+02 

6.BE-OS 

S6E+03 

S.7E-06 

3.4E-06 

1.9E-OS 

49E-06 

3.1E-06 
. 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll 

mgll
- -  . 

M 

M 

M 

M 

M 

M 

M 

M 

M 
..  --

Inlake 

(Cancer) 

1.3E-1O 

HE-OS 

3.BE-12 

3.1E-04 

1.4E-09 

6.8E-l0 

3.SE-ll 

6.8E-ll 

2.4E-l0 

I Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

mglkg-day 1.BE+OO mglkg-day .' 2.1E-10 

mglkg-day - - -
mg/kg-day - - -
mglkg-day - - -

mg/k9-day 3.4E-Ol mgtkg-day 
., 

4.7E-l0 

mgtkg-day 4.9E-Ol mgtkg-day 
., 

3.3E-l0 

mgtkg-day 1.9E+Ol mgtkg-day 
., 

B.7E-l0 

mgtkg-day SOE+OO mgtkg-day 
., 

ME-l0 

mg!kg~ay 1.0E+01 mglkg-day 
., 

-
2.4E-09 

.  ---
4E-09 

tal Risk Across All Exposure RoutesJPathways ITo 4E-09 I 



TABLE 8.2.RME
 

RME CALCULATION OF CANCER RISKS: DERMAL ABSORPTION
 

OF SURFACE WATER FROM BACK RIVER FOR THE ADULT FISHER
 

SS-63, Langley Air Force Base
 

:Scenario Timeframe: CurrenUFuture 

~ed;um: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water from Back River 

Receptor Population: Fisher 
Receptor Age: Adult 

Exposure 

Route 

Dermal 

Absorption 

Chemical 

of Potential 

Concern 

INORGANICS 

Arsenic 

Magnesium 

Methylmercury 

Sodium 

ORGANICS 

4,4'-000 

4,4'-00E 

Aldrin 

Heptachlor 

Heptachlor apoxide 

(Total) 

Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Value Units Value Units Calculation (1) Units 

2.4E·03 mgtl 2.4E-03 mgtl M 3.2E-l0 mgtkg-day 1.6E+OO mglkg·day 
., 

5.0E-l0 

6.8E+02 mgtl 6.8E+02 mgtl M 9.1E-05 mglkg-day - - -
6BE-05 mgtl 6.8E-05 mgll M 9.l~·12 mglkg-day - - -
56E+03 mgll 5.6E+03 mgll M 7.4E-04 mglkg-day . - -
5.7E-06 

34E-06 

1.9E-1J5 

4.9E-06 

3.1E-06 
- ---

mgtl 5.7E-08 mgtl 

mgtl 3.4E-06 mgll 

mgtl 1.9E-05 mgll 

mgll 4.9E-1J6 mgll 

ITlgt!.._ 3.1E-06 mgtl---- -

M 

M 

M 

M 

M 
--------

3.3E-09 

1.6E-09 

8.5E-ll 

1.6E-l0 

5.7E-l0 
--

mgtkg-day 

mglkg-day 

mgtkg-day 

mglkg-day 

mglkg.-daj'. 

3.4E-Ol 

4.9E-Ol 

1.9E+Ol 

5.0E+OO 

1.0E+Ol- ._.

mglkg-day 

mglkg-day 

mglkg-day 

mglkg-day 

",ilk~ay 

., 

., 

., 
-, 
-, 

I 

1.1E-09 

7.9E-l0 

1.6E-09 

8.2E-l0 

5.7E-09 - _. 
1E-08 

Tolal Risk Across All Exposure Routes/Pathways I lE-OB II 
(1) Specify Medium-Specific (M) or Roule·Specific (R) EPC selected for risk calculation. 



TABLE 8.3.RME
 

RME CALCULATION OF CANCER RISKS: INGESTION/DERMALABSORPTION
 

OF SURFACE WATER FROM BACK RIVER FOR THE OTHER RECREATIONAL PERSON (ADOLESCENTS (TEENS))
 

SS--63. langley Air Force Base
 

Scenario Timeframe: Current/Future 

l~edjUm: Surface Water 
IExposure Medium: Surface Water 

I 

Exposure Point: Surtace Water from Back River 

Receptor Population: Other Recreational Person2 

Receptor Age: Adolescents (teens) 

Exposure 

Route 

Ingestion 

Dermal 

f'bsorption 

Chemical 

of Potential 

Concern 

INORGANICS 

Arsenic 

Magnesium 

Methylmercury 

Sodium 

ORGANICS 

4,4'·DDD 

4,4'-DDE 

Aldrin 

Heptachlor 

Heptachlor epoxide 

INORGANICS 

Arsenic 

Magnesium 

Methylmercury 

Sodium 

ORGANICS 

4,4'·ODD 

4,4'-DDE 

Aldrin 

Heptachlor 

Heptachlor epoxide 

(Total) 

(Total) 

Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Value Units Value Units Calculation (1) Units 

2.4E-03 mgn 2.4E-03 mg/l M 3.9E-08 mglkg-day 1.5E+OO mgtkg-<lay -, 5.9E-OB 

6.8E+02 mgn 6.8E+02 mgn M 1.1E-02 mglkg-day . _. -
6.8E-05 mgll 6.8E..Q5 mgn M 1.1E-09 mglkg-day _. - _. 
5.6E+03 mgn 5.6E+03 mg/l M 9.2E~02 mg/kg-Clay - .. .

S.lE-OS mg/l S.7E-06 mgn M 9.3E-ll mg/kg-day 2.4E-Ol mg/kg-day -, 2.2E-11 

3.4E-OS mg/l 3.4E..Q6 mgll M S.SE-ll mg/kg-day 3.4E-Ol mglkg-day -, 1.9E-l1 

1.9E-OS mg/l 19E·05 mg/l M 3.1E·l0 mg/kg-day 1.7E+Ol mg/kg-day -, 
5.2E·09 

4.9E-06 mg/l 4.9E-06 mgn M B.1E-l1 mglkg-day 4.SE+OO mglkg-day -, 3.6E-10 

3.1E-06 _ mg/l_ 3.1E-06 
~-_. 

mg~ M - 5.1E·ll mWkg-d~'i... 9.1E+OO mglkg-day ·1 .... ._-. 4.6E-l0 

6.5E·OB 

2.4E-03 

6,8E+02 

B,SE-OS 

S.6E+03 

S.7E-06 

3.4E·06 

1.9E-OS 

4.9E·06 

3. 1E-06 

mgn 

mgn 

mgll 

mgn 

mg/l 

mgll 

mgn 

mgII 

mgII 

2.4E-03 

6.BE+02 

BBE-05 

56E+03 

S,7E-OB 

3.4E·06 

1.QE-OS 

4.QE--06 

3.1E·06 

mgn 

mg/l 

mgtl 

mg/l 

mgfl 

mgtl 

mgll 

mgn 

~-

M 

M 

M 

M 

M 

M 
M 

M 

M- -

1.2E-OB 

36E·03 

3.6E-10 

2.9E-02 

32E·OB 

HE·OB 

B.3E-l0 

1.BE-OQ 

56E-09 
. _~._--

mglkg-day 

mglkg-day 

mg/kg-day 

mg/kg-day 

mg/kg-day 

mglkg-day 

mglkg-day 

mgtkg-<lay 

.mg/kg-<lay 

1.6E+OO 
.. 
.
.. 

3.4E-01 

4.9E-01 

1.9E+01 

5.0E+OO 

1.DE"'01 
---_ ... _---- . 

mg/kg-day -, 
.
.. 
-

mg/kg·day -, 
mg/kg-day 

., 
mg/kg-day -, 
mglkg-day -, 
mgikg-<lay -, 

1.9E-OB 
.. 
.. 
.. 

1,lE-Oe 

7,7E-09 

1.6E-OB 

B,DE-OQ 

S.BE-OB 

lE-07 

Total Risk Across All Exposure RouteS/Pathways I 2E·07 I 
(1) Specify Mechum-Specjfic (M) or Route-Specific (R) EPC selected for risk calculation. 

(2) Jet Skier 
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Exposure 

Roule 

Ingestion 

Dermal 

~bsorption 

TABLE B.4.RME
 

RME CALCULATION OF CANCER RISKS, INGESTION/DERMAl ABSORPTION
 

OF SURFACE WATER FROM BACK RIVER FOR OTHER WORKER (ADULn
 
55-63, Langley Air Force Base
 

~ 
cenario Timeframe: Current/Future

I edium: Surface Water 

Exposure Medium: Surface Water 

I 

Exposure Point: Surface Waler (rom Back River 

Receptor Population: Other Wor1l;er 
Receptor Age: Adult 

Chemical 

01 Potential 

Concern 

INQRGANICS 

Arsenic 

Magnesium 

MethylmercUly 

Sodium 

ORGANICS 

4,4'-000 

4,4'-ODE 

Aldrin 

Heptachlor 

HeptaChlor epoxide 

INORGANICS 

Arsenic 

Magnesium 

Methylmercury 

Sodium 

ORGANICS 

4,4'-DDD 

4,4'·ODE 

Aldrin 

Heptachlor 

HeptaChlor epoxide 

(Total) 

(Total) 

EPC SelectedMedium Medium Route Route Intake Intake Cancer Slope Cancer Slope Cancer 
fOI RiskEPC EPCEPC EPC (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (1)Value Units Value Units Units 

,
2.4E-03 mgll 2.4E-03 mg/l M mglkg-day3.3E-OB 1.5E+OO mglkg-day 50E-08 

6.8E+02 mgtl 6.8E+02 mg/l M 96E-03 mglkg-day -
6.8E-05 B.8E-OSmall mg/l M mglkg-day9.5E-1O -
5.6E+03 5.6E+03 M 7.8E-02m9n man mglkg·day -

.,
mgtl 5.7E-065.7E-06 mgtl M 7.9E-1l mglka-day 2.4E-Ol mglkg-day 1.9E-ll .,
mgtl 3.4E-06 mg/I3.4E-06 M 4.7E-ll mgtkg-day 3.4E-Ol mglkg-day l6E-', 

19E-05 mgtl mgtl1.9E-OS M 2.6E-1D mg/kg-day 1.7E+Dl mglkg-day .' 4.4E-09 .,4.9E-Q6 4.9E-06 6.SE-11 4.SE+OOman M 3.1E-l0man maika-day malkg-day 
3.1E-D6 3.1E-QS M 4.3E-1l 9.1E+DO 3.9E-l0man_ _mg~ ___ mg~~ay_ 
-~-_. --- -.'---- _. ----- -- ~~I!~~Y~-~----

55E-08 

-,2.4E-Q3 2.4E..Q3 man 1.3E-08 mglkg-day 1.6E+OOM mglkg-day 2.1E-08man 
6.8E+02 6.8E+02 3.8E-03mall M mg/kg-dayman -
68E-05 6.BE-05 3.8E-l0man M malkg-dayman -

5.6E+03S6E+03 mgn 3.1E-D2man M rnglJ'J-day 

.,S.7E-065.7E-06 mall mall M HE-OB mglkg-day 3.4E-Ol mglkg-day '.2E-OS 
34E-06 3,4E-06 man M l.7E-OS mg/kg-day 4.9E-Olman mglkg-day ·1 8.3E-09 .,l.gE-OSHIE-OS mgn M 8.9E-1D mglkg-day l,9E+Ol mglkg-dayman 1,7E-Oa.,

4.9E-Q64.9E-06 1.7E-D9M mglkg-day 5.0E+OD mglkg-dayman B6E-09man .,3.1E-OB3.1E-06 M 6.0E-09 1.0E+D1mglkg-day_ mg/kg-day B.DE-08man man - - --- ". I· 
lE-07 

Total Risk Aaoss All Exposure Routes/Pathways I 2E-07 I 
(1) Specify Medium-Specific (M) Of Route-Specific (R) EPC selected for risk calculation. 

(2) Sea Rescue Trainer 



------

TABLE B.5.RME
 

RME CALCULATION OF CANCER RISKS: INGESTION
 

OF FISH FROM BACK RIVER FOR THE CHILO FISHER
 

SS-63, Langley Air Force Base
 

:Scenario Timeframe: CurrenUFuture 
IMedium: Surface Water 

'Exposure Medium: Animal Tissue 

IExposure Point: Fish from Back River 

Receptor Population: Fisher 
Receptor Age: Child 

Exposure 

Route 

Ingestion 

Chemical Medium Medium Route 

EPC EPC EPC 

Value Units Value 

1.9E+OO mglkg 1.9E+OO 

1.3E+03 mg/kg 1.3E+03 

3.5E+02 mglkg 3.5E+02 

60E-02 mglkg B.OE-02 

3.BE+03 mglk9 3.BE+03 

9.1 E-01 mglkg 9.1E-01 

B.4E+02 mglkg 6.4E+02 

2.BE-02 mglkg 2.BE-02 

2.5E.Q2 mgJkg 2.SE.Q2 

3.BE-01 mg/kg 3.BE-01 

4.5E-02 mg/kg 45E-02 

2.2E-01 mg/kg 2.2E-01 

5.7E-02 mg/k_!! 5.7E-02 

Route 

of Potential EPC 

Concern Units 

INORGANICS 

Arsenic mglkg 

Calcium mglkg 

Magnesium mglkg 

Methylmercury mglkg 

Potassium mglkg 

Selenium mg/kg 

Sodium mg/kg 

ORGANICS 

4,4'-000 mglkg 

4,4'-00E mgJkg 

Aroclor 5432 mglkg 

PCB-124B mglkg 

PCB-1254 mglkg 

PCB-1260 __",glkg 
-

(Total) 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

M 3.6E-OS mglkg-day 1.5E+OO mglkg-day ., 5.4E-05 

M 2.SE-02 mg/kg-day - - -
M B.BE-03 mglkg-day - - -
M 1.1E-OB mgJkg-day - - -
M 7.3E-02 mg/kg-day - - -
M 1.7E-05 mglkg-day - - -
M 1.2E-02 mglkg-day - - -
M 5.4E-07 mglkg-day 2.4E-01 mglkg-day ., 1.3E-07 

M 4.BE.Q7 mgJkg-day 3.4E.Q1 mgJkg-day ., 1.BE.Q7 

M 7.2E-06 mglkg-day 4.5E+OO mglkg-day ., 3.2E-05 

M B.5E-07 mglkg-day 2.0E+OO mg/kg-day -, 1.7E-06 

M 4.2E-OB mg/kg-day 2.0E+OO mglkg-day ., B3E-06 

M 
------------_.

1.1E-06 
- mg_Ik~:?ay 2.0E+OO m~lkg:day _., 2.2E-06 

1E-04 

Total Risk Across All Exposure Routes/Pathways I 1E-04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 

I 



TABLE B.6.RME
 

RME CALCULATION OF CANCER RISKS: INGESTION
 

OF FISH FROM BACK RIVER FOR THE AOULT FISHER
 

SS-63, Langley Air Force Base
 

I 

scenario Timeframe: CurrenUFuture 

Medium: Surface Water 

IExposure Medium: Animal Tissue 

Exposure Point: Fish from Back River 

Receptor Population; Fisher 
IReceptor Age: Adult 

Exposure 

Route 

Ingestion 

Chemical 

of Potential 

Concern 

INORGANICS 

Arsenic 

Calcium 

Magnesium 

Methylmercury 

Potassium 

Selenium 
Sodium 

ORGANICS 

4,4'-DOO 

4,4'-00E 

Aroclar 5432 

PCB-1248 

PCB-1254 

PCB-1260 

(Tolal) 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculalion (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 
Cancer 

Risk 

19E+OO mg/kg 1.9E+OO mg/kg M 1.4E-04 mg/kg-day 1.5E+OO mg/kg-day ·1 2.1E-ll4 

1.3E+03 mg/kg 13E+03 mg/kg M 9.7E-02 mg/kg-day - - -
3.5E+02 mg/kg 3.5E+02 mg/kg M 2.6E-02 mg/kg-day - - -
6.0E·02 mglkg 6.0E-02 mg/kg M 4.4E-06 mg/kg-day - - -
38E+03 mg/kg 3.8E+03 mglkg M 2.8E-Ol mglkg-day - - -
9.1 E-01 mglkg 9.1E-Ol mg/kg M 6.6E-05 mg/kg-day - - -
6.4E+02 mg/kg 6.4E+02 mg/kg M 4.7E-02 mglkg-day - - -
2.8E-02 mglkg 2.8E-02 mg/kg M 2.1E-06 mglkg-day 2.4E-01 mg/kg-day ·1 5.0E-07 

2.5E-02 mg/kg 2.5E-Q2 mg/kg M 1.9E-06 mg/kg-day 3.4E-Ol mglkg-day ·1 6.3E-07 

3.8E-01 mglkg 3.8E-01 mglkg M 2.8E-05 mg/kg-day 4.5E+OO mg/kg-day ·1 1.3E-04 

4.5E-02 mg/kg 4.5E-02 mglkg M 3.3E-06 mg/kg-day 2.0E+OO mglkg-day ·1 6.5E-06 

2.2E-01 mg/kg 2.2E-01 mglkg M 1.6E-05 mglkg-day 2.0E+OO mg/kg-day 
.1 

3.2E-05 

5.7E-02 rng/kg 5.7E-02 ----- mg/kg M. -
4.2E-06 mg/kg·day 2.0E+OO mg/kg-day ·1 

/s I 

8.4E-Q6 

4E-04 

4E-04 I 
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE B,7,RME
 

RME CALCULATJON OF CANCER RISKS: JNGESTION
 

OF CRABS FROM BACK RIVER FOR THE CHILD FISHER
 

S5-63, Langley Air Force Base 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Animal Tissue 

Exposure Point: Crabs from Back River 

Receptor Population: Fisher 

IReceptor Age: Ch~d 

E)(posure 

Route 

Ingestion 

Chemical 

of Potential 

Concern 

INORGANICS 

Aluminum 

Arsenic 

Barium 

Calcium 

Copper 

Iron 

Magnesium 

Manganese (food) 

N~el 

Potassium 

Selenium 

Silver 

Sodium 

linc 

ORGANICS 

4.4'-000 

4.4'-DDE 

Heptachlor 

Heptachlor epoxide 

PCB-1254 

Phenol 

bis (2-EthylhexyJ) phthalate 

(Total) 

Medium 

EPC 
Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 
Units 

EPC Selected 

for Risk 

Calculation (1) 

Intalle 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slopl!!I 

Factor Units 

Cancer 

Risk 

l.4E+Ol 

3,4E+OO 

47E-01 

2.2E+03 

8.6E+OO 

1.4E+Ol 

5.4E+02 

16E+OO 

4,9E-01 

28E+03 

6.8E-Ol 

7.3E-01 

3,6E+03 

42E+Ol 

29E-03 

9,9E-03 

7.6E-05 

7.9E-04 

2.0E-02 

1.3E-Ol 

1.lE-01 

mg/kg 

mg/kg 

mglkg 

mg/kg 

mglkg 

mg/kg 

mg/kg 

mo/kg 

mglkg 

mglkg 

mg/kg 

mglkg 

mo/ko 

mglkg 

mglkg 

mgfkg 

mg/kg 

mglkg 

mgJkg 

mglkg 

~~JL 

1.4E+Ol 

3.4E+OO 

4.7E-01 

2.2E+03 

8.6E+00 

l.4E+Ol 

5.4E+02 

1.6E+OO 

4.9E-01 

2.8E+OJ 

6.8E-Ol 

7.3E-01 

3.6E+03 

4.2E+Ol 

29E-03 
9.9E~03 

7.6E-05 

7.9E~04 

2.0E-02 

1.3E-Ol 

1.1E-Ol --- . 

mg/kg 

mg/kg 

mglkg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mO/kg 

mglkg 

mo/kg 

m9l'kg 

mglkg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mglkg 

mglkg 

mgl~_ 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

2,7E-04 

6,4E-05 

8.9E-06 

4.2E~02 

1.6E-04 

2.7E~04 

1,OE-02 

3.0E-05 

9.3E-06 

5.4E-02 

1,3E-05 

1.4E-05 

6.9E-02 

6.0E-04 

S5E-08 

1.9E-07 

1.4E-09 

1.5E-08 

3.7E-07 

25E-06 

2.0E-06 

_. 

mg/kg~day 

mg/kg~day 

mg/kg-day 

mglkg-day 

mg/kg-day 

mg/kg~day 

mg/kg-day 

mo/kg-day 

mglkg-day 

mglkg~day 

mg/kg~day 

mg/kg~day 

mg/kg~day 

mg/kg-day 

mglkg--day 

mg/kg~day 

mg/kg--day 

mg/kg-day 

mg/kg-day 

mglko-day 

",pl~~:tay' 

'~'.' . 

-
1.5E+00 

-
-
-
-
-

-
-
-
-
-

-
-

2.4E·01 

3.4E-Ol 

".5HOO 

9.1E+00 

2.0E+00 

-
1.-4E-02 

... 

-
rn9l'kg-day _1 

-
-
-
-

-
-
-
-
-
-

-
-

mgfkg-day ·1 

mg/kg~day ·1 

mg/kg-day _I 

mg/kg-day .j 

mil/kg-day ·1 

-
m9l'~o-day __'1 

- .

-
9.6E-05 

-
-

-
-
-
-
-
-
-
-
-
-

1.3E-06 

6.-4E-08 

6.5£-09 

1.4E-07 

7.-4E-07 

-
2.8E-08 

1E-04 

lE-lJ4' 

(1) Specify Medium-SpeCifIC (M) or Route-SpecifIC (R) EPC seleeied for risk calculation. 



TABLE 8.8.RME
 

RME CALCULATION OF CANCER RISKS: INGESTION
 

OF CRABS FROM BACK RIVER FOR THE ADULT FISHER
 

55-63, langley Air Force Base
 

Scenario Timeframe: CurrentlF=uture 

Medium: Surface Waler 

iExposure Medium: Animal Tissue 

Expo,sure Point Crabs from Back River 

Receptor Population: FisherI 
,Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 
Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion INORGANICS 

Aluminum 14E+Ol mg/kg 1.4E+01 mglkg M 1.0E-03 mg/kg-day - - -
Arsenic 3.4E+OO mg/kg 3.4E+OO mg/kg M 2.5E-04 mglkg-day 1.5E+OO mglkg-day ., 3.7E-04 

Barium 4.7E-Ol mglkg 4.7E-01 mg/kg M 3.SE-05 mglkg-day - - -
Calcium 2.2E+03 mglkg 2.2E+OJ mglkg M 1.6E-Ol mgfkll-day - - -
Copper 86E.,.OO mg/kg 8.6Et-DD mg/kg M 6 JE-04 mg/kg-day - - -
Iron l.4E+Ol mg/kg l.4E+Ol mglkg M 1.0E-03 mglkg-day - - -
Magnesium 5.4E.,.02 mg/kg 5.4E+02 mglkg M 4.0E-02 mliJ/kg~day - - -
Manganese (food) 1.6E+OO rog/kg '.6E+OO rog/kg M 1.2E-04 mg/kg-day - - -
Nickel .. 9E-01 mglkg 4.9E-Ol mglkg M 3,6E-05 mglkg-day - - -
Potassium 2.8E+03 mglkg 2.8E+03 mglkg M 2.1E-Ol mglkg-day - - -
Selenium 6.8E~Ol mglkg 6.8E-01 mg/kg M 5.0E-05 mglkg-day - - -
Silver 73E-Ol mg/kg 7.3E-01 mg/kg M 5.4E~05 mglkg-day - - -
Sodium 3.6E+03 mg/kg 3.6E+03 mglkg M 2.7E-01 mglkg-day - - -
linc 

ORGANICS 

4.2E+01 mglkg 4.2E+01 mg/kg M 3.1E-03 mglkg-day - - -
4.4'-ODO 2.9E-03 mglkg 2.9E-03 mg/kg M 2. 1E-07 mglkg-day 2.4E-01 mg/kg-day .\ 5.1E-08 

",4'-ODE 9.9E-OJ mg/kg 9.9E-03 mg/kg M 7.3E-07 mglkg-day 3.4E-01 mg/kg-day ., 2.5E-07 

Heptachlor 7.6E-05 mg/kg l.6E-05 mglkg M 5.6E-09 mO'kg-day 4.5E+OO mg/kg-day ·1 2.5E·08 

Heptachlor epoxide 7.9E-04 mglkg 7.9E-04 mglkg M 5,8E-08 mg/kg-day 9,lE+OO mg/kg-day -\ 5.JE·07 

PCB-1254 2.0E-02 mglkg 2.0E-02 mg/kg M '.4E-05 mglkg-day 2.0E+OO mg/kg-day -, 2.9E·06 

Phenol 1.3E-01 mglkg 1.JE-Ol mglkg M 9.8E-05 mg/kg-day - - -
bis (2-Ethylhexyl) phthalate 

(Total) 

1.1E-Ol 
--- - ... _. _, mg'!t~L 1.1E-01 m.gI~g__ M-- ..~-_.- 7,8E-OB mg~9~ay 1.4E-02 mglkg-day __1 1.1E-07 

4E-04 

'8 RouteS/Pathways 4E-04 

(1) Specify Medium-SpeQf.c (M) or Route-SpecifIC (R) EPC selected for risk calo.lIation. 



TABLE 8.1.RME
 

AME CALCULATION OF CANCER RISKS: INGESTlON
 

OF BIVALVES FROM BACK RIVER FOR THE CHILD FISHER
 

5S-63, Langley Air Force Base
 

scenario Timeframe: Currenl/Future 

Medium: Surface Water 
I 
:exposure Medium: Animal Tissue 

EXPosure Point: Bivat.tes from Back River 
IAecepfor Population: Fisher 

Receptor Age: Child 

Exposure 

Route 

Ingestion 

Chemical 

of Potential 

Concern 

INORGANICS 

Aluminum 

Arsenic 

Cadmium 

Chromium (Tolal) 

Copper 

'''''' Manganese 

Mercury 

Selenium 

Silver 

Vanadium 

Zinc 

ORGANICS 

Aldrin 

ArQClor 5432 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(bllluoranlhene 

Heptachlor epoxide 

PCB 1254 

PCB 1260 

alpha-SHe 

defta·BHC 

(TOlaO 

Medium Medium Route Route EPC Selected Intake Intake Cencer Slope Cancer Slope Cancer 

EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk 
Value Units Value Units CalCulation (1) UnitS 

142 mglkg 142 mglkg M 5.4E-03 mglkg·etay .. .. .. 
0.977 mglkg 0.977 mglkg M 3.7E-DS mglkg-day 1.SE+OO mglkg·day .\ S.6E-DS 
0.24 mg/l<9 0.24 mglk9 M 9.1E-D6 mglkg-day - .. .. 

6.84 mg/l<g 6.84 mglkg M 2.6E-D4 mglkg-day .. .. .. 

18.S mglkg 18.5 mglkg M 7.0e-04 mglkg-day .. .. .. 
lBB mg/l<g lBB mglkg M 7.1E-03 mglkg-day - .. .. 
14.3 mglkg 14.3 mg/l<g M 5.4E-04 mglkg-day .. .. .. 

0.0103 mg/l<g 0.0103 mg/l<g M 3.9E-D7 mglkg-day .. .. .. 

0.589 mg/l<g 0.S89 mglkg M 2.2E-05 mglkg-day .. . .. 

1.13 mg/l<g 1.13 mg/l<g M 4.3E·OS mglkg-day - . .. 

0.411 mg/l<g 0.411 mglkg M 1.6E-05 mglkg-day .. .. .. 
169 mg/l<g 169 mg/l<g M G.4E-D3 mglkg-day .. . .. 

0.000203 mg/l<g 0.000203 mglkg M 7.7E-09 mglkg-day 1.7E+01 mglkg-day .\ 1.3E-D7 
0.0255 mglkg 0.0255 mglkg M 9.7E-ol mglkg-day 4.5E+00 m9'kg-day ·1 4.4E-06 
0.0222 mglkg 0.0222 mglkg M 8.4E-07 mWkg·day 7.3E.()1 mg/kg-day ·r 6.2E-Q7 
0.0242 mglkg 0.0242 mg/l<g M 9.2E-ol mg/kg-day 7.3E+00 mglkg-day ·1 6.7E-D6 
0.0256 mg/l<g 0.0256 m!)'kg M 9.7E-07 mglkg-day 7.3E-01 m9lkg-day ., 1.1E-07 

0.000317 mglkg 0.000317 mg/l<g M 1.2E-Da mglkg-day 9.1E+00 mg/kg-day ·1 1.1E-Ql 
0.0222 mglkg 0.0222 mglkg M 8.4E-07 mgtkg-day 2.0E""OO m9'kg-day'\ 1.7E·06 

0.00326 mg/l<g 0.00326 mglkg M 1.2E-c, mglkg·day 2.0E+00 mglkg-day l 2.5E-Ol 

0.000296 mg/l<g 0.000296 mglkg M 1.1E-08 mglkg-day 6.3E+OO mgl\<g.day -1 7.1E-Oa 

0.000224 mO'kg 0.000224 mglkg M 8.5e-Q9 mglkg-day 1.8E+OO m~~.2-d~~ r!:..5E-D8 
7.0E-05 

ua Routes/Pathways 1.0e-DS 

(1) Specify Medium-SpecifiC (Ml or Route-Specific (R) EPC selected for risk calCulation. 



TABLE 8.2.RME
 

RME CALCULATION OF CANCER RISKS: INGESTION
 

OF BIVALVES FROM BACK RIVER FOR THE AOULT FISHER
 

SS-63, Langley Air Force Base 

scenario Timeframe: Current/Future 

IMedium: Surface Water 

Exposure Medium: Animal Tissue 

Exposure Point: Bivalves from Back River 
I
Receptor Population: FIsher 

:Receptor Age: Adult 

Exposure 

Route 

Ingestion 

Chemical 

01 Potential 

Corn;em 

INORGANICS 

Aluminum 

Arsenic 

Cadmium 

Chromium (Total) 

Copper 

Iron 

Manganese 

Mercury 

Selenium 

Siiver 

Vanadium 

Zne 

ORGANICS 

Aldrin 

Aroclor 5432 

Benzo(a)anthracene 

Benzo(a)pytene 

Benzo(b)lluoranlhene 

Heplachlor epoxide 

PCB 12S4 

PCB 1260 

alpha-BHe 

delta-BHe 

(TotaQ 

Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer 

EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units A~k 

Value Units Value UnitS Calculation (1) Un" 

142 mglkg 142 mgll<g M 2.1E-Q2 ml)'kg-day .. - .. 

0.977 mgll<g 0.977 mgll<g M 1.4E-Q4 mglkg-day 1.5E+OO mglkg-day ., 2.2E-Q4 

0.24 mgll<g 0.24 mgll<g M J.5E-DS mlYkg-day .. .. .. 
6.84 mgll<g 6.84 mgll<g M 1.0E..()3 mglkg-day .. .. .. 
16.5 mgll<g 16.5 mgll<g M 2.7E-03 mglkg-day .. .. .. 
166 mgll<g 166 mgll<g M 2.6E"()2 mgll<g-day .. - .. 
14.3 mgll<g 14.3 mgll<g M 2.1E.Q3 mglkg-day .. .. .. 

0.0103 mgll<g 0.0103 mgll<g M I.Se-06 mglkg-day .. .. .. 
0.589 mgll<g 0.589 mgll<g M 8.6E-QS mglkg-day .. .. .. 
1,13 mgll<g 1.13 mgll<g M 1.7E.Q4 mglkg-day - .. .. 

0.411 mglkg 0.411 mgll<g M 6.0E-QS mg/kg-day .. .. .. 
169 mgll<g 169 mg/kg M 2.5E-Q2 mglkg-day .. - .. 

0.000203 mgll<g 0.000203 mgll<g M 3.0E.QB mg/kg-day 1.7E+01 mg/kg-day ., 5.1E.Q7 

0.0255 mgll<g 0.0255 mglkg M 3.7E-06 mglkg-day 4.5E+OO mglkg-day ·1 1.7E-05 

0.0222 mgll<g 0.0222 mgll<9 M 3.3E-Q6 mglkg-day 7.3E-Ql mglkg-day ., 2.4E-06 

0.0242 mgll<g 0.0242 mgll<g M 3.6E-Q6 mglkg-day 7.3E+OO rnglkg-day ·1 2.6E-QS 

0.0256 mgll<g 0.0256 mgll<g M 3.8E-06 mglkg-day 7.3E-61 mgIKg-dav ., 2.7E.(}6 

0.000317 mgll<9 0.000317 mgll<g M 4.7E.Q8 mglkg-day 9.1E+OO rnglkg-day -1 4.2E.Q7 

0.0222 mgll<o 0.0222 mgll<g M 3.3E-06 rnglkg-day 2.0E+00 mglkg-day , B.SE-06 

0.00326 mgll<g 0.00326 mgll<g M 4.8E-Q7 mglkg-day Z.OE+OO mglkg-day ., 9.6E..()7 

0.000296 mgll<g 0.000296 mgll<g M 4.3E.Qa mglkg-day 6.3E+OO mglkg-day ., 2.7E..()7 

0.000224 mgll<g 0.000224 mgll<g M - 3.3E-oe mgll<g-day 1.BE+OO mglkg-day ., 5.9E-Qa 

2.7E.Q4 

Total Risk Across All Exposure Routes/Pathways 2.7E-04 

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC seiectecl for risk calculatiOn. 
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TABLE 9.1.RME
 

RME SUMMARY OF SITE CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs' CH!LD FISHER
 

55-63. Langley Air Force Base 

enario nmefram.e: Current/Future 
Receptor POpulation: Fisher~Receotor Me: Child 

Medium Exposure 

Medium 

ExpostJre 

Point 

Chemical Carcinogenic Risk Chemical Non·CarCloogenlc Hazard Quotient 

Ingestion I Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Roules Tal" 

:ufface Water 5lJl1ace Water ISurface Water from Back River INORGANICS 

~ 
,",,;"m 
tt¥mercury 

dlum 

INORGANICS 

gneslum 

ethylmercury 

odium 

Dev. NS '.00000I>I 0.00000I>I 

RGAHICS RGANICS 

,4'·000 4.7E-l0 5E·10 ,4'·000 

,4'·00E 

~Idrln 
3.3E-10 

6.7E-l0 

3E·IO 

7E.1O 

,4'·DOE 

Idon liver 0.000013\ 0.000013t 

JAnimaJ TJssue Animal Tissue )FiSh tram Back R'ver 

I 

Heptachlor 

Heptachlor epoxide 

IINORGANICS 

(Total) 

3.4E-1O 

2.4E-09 

4E-W 

3E·1O 

2E-09 

4E-09 

Heptachlor 

eptachlor epolCide 

INORGANlCS 

(Totalll 

liver 

liver 

0.0000015 

0000203 

0.00022 

0.000001$ 

0.00Q2{)3 

0.00022 

alcium 

rthylmercury 

Potassium 

elen,urn 

,"m 
'RGANICS 

:alclum 

~,,".,,"m 
ethylmercury 

'otassium 

ium 

Dev. NS 

Llver/tlflilfoailslsldntCNS 

O,t1 

0.0, 

0.11 

0.03 

,4'·000 1.3E-07 lE-07 

,4'-DDE 

~OCI~~J2 
PCB·1248 

1.6E-07 

3,2E-05 

1.7E-06 

2E-07 

3E-05 

2E-06 PCB-1248 

PCB·1254 

PCB-1260 

6,3E..1)6 

2.2E·06 

8E·06 

2E-06 

pc6·1254 

PCB·1260 

Immune systemleyelnails I 2 I I I 2 

Crabs from Back RiVer INORGANICS 

iTolal) 4E·05 4E·OS 

INORGANICS 

(TOlal) 2.2 22 

Oev. NS 0003 0.003 

kJdney 0.001 0.001 

, Gltrect 0.1>1 01>1 

bloodillverfGltract 0009 '.009 

eNS 0.002 0002 

lickel heartfliver 000 0.00 

'olasslum 

lselenium 

liver :ilver 

Uverfhairfnaiis/skintCNS 

skio 

0,03 

0.03 

0.03 

0.03 

3/18/2003 



TABlE9.tRME
 

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCCHILD FISHER
 

S5-63. Langley Air Force 8ase
 

Scenar\tl Tlmeframe C\llTentJFul~. 

=:~~: ::~~~~ Fisher 

Madlum EXPQsure 

Medium 

EJ.posure 

Point 

Chemical 

Magnetium 

Manganese (food),,"". 
Polaulum 

SellHlium 

S~....r 

So<>~ 

., 
ORGANICS 

04,'4'-000 

•.•·-OOE 

Heptachlor 

Haptloc.hJor e,ooxiM 

PCB·12504 

Phenol 

bit (2-Elhylhexyl) phthalate 

eTotal 

Cardnogenic Risk 

InQ4'slion Inhalaboo Dennal 

- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

"-<Ill - -
'.-<Ill - -
6E-09 - -
1E.()7 - -
7E.()7 - -

- - -
~E-08 - -----

1E-04 -
Total Risk Across Suf1'ace Wale 

Tolal Risk ACfoss Animal Tistu 

E.o:posurll 

RO\Ite:ll Tala! 

-
-
-
-
-
-
-
-

1E-OB 

6e-08 

.E.." 

1E-07 

7E-07 

-
__~E-!>&_ 

1E-04 

.E-09 

2E-04 

Chflmical 

Megnesium 

Mllnganue (food) 

Nic"" 

Potauium 

Selenium ...., 
Sodium 

~ 

ORGANICS 

04 .•'-000 

,.·-OOE 

Heptachlor 

Heptachlor epoltide 

PCB-12504 

Ptlenol 

bit (2-Elhylhexyl) phlhalllta 

eTotal 

Non-Carcinogenic Huard Quotient 

Primary Illg9stiOn Inhalalion Oo~. 

TarQlI1 Organ 

- - - -
eNS 0002 - -

o.8IVIivtr 0005 - -
- - - -

Liverlhair/nallsiskinlCNS 0.03 - -

""" 003 - -

- - - -.... 0.03 - -

- - - -
- - - -

Uver 0,00003 - -. 001 - -
ImmUTWil tyslemillye.'nailt 0.2 - -

flltlus 0...... - -
UVef 0.001 ---------_._-- - -- ------. 

2S - -
Total Hazard lMeK Acro.. Surlace Wet 

Tatilt Hazard lMeK ActOn Animal Tinu 

Expo,url 

Roule. Total 

-
0002 

0,005 

.. 
0.03 

003 

-
0.03 

-
-

000003 

00' 

02 

0...... 

0,00'-
2.' 

0.00022 

• 
Totill Risk Across All Media and AM EJq:los~ Routesll 2E-G4 II TotIl Hazard IndeK Across An Media and All EKposure ROlJte~ 6 , 

Totlll blood HI • 004 

Talai eNS HI • 0.003 

Total Dev. N$ HI .. 0,116 

Totaillye HI • 

0......

0.05

006

2 

Total rehJI HI • 

Totel Gl lr8ct HI .. 

Total hair HI,. 

Total hear! HI " 0005 

Tolallmmu~Iystem HI '" 2 

Total kidney Ht ,. 0.001 

Total liver HI ,. 0." 

Tc:rtal na~s HI .. 2 

Tolallkin HI '" 3.' 

Total vascular HI .. 3.3 



TABLE9.2.RME 

RME SUMMARY OF CANCER RISKS AND NON.cANCER HAZARDS FOR COPClADULT FISHER 

$$-63, Langley Air Force Base 

[Scenario Timefri.nie: CUJTenVfulure 
Receplor Populltiol'l Fi,her 
Receplor Age: Mull. 

Med.um 

ISurfata waler 

I 

I 

Exposure 

Medi\lm 

Surface Water 

Exposure 

Point 

ISurtace water \'Yom Baclr; River 

~ 
Chemical 

tNORGANICS 

Arsenic: 

Magnesium 

Methylmercury 

Sodium 

I 
Ingestion 

-
-
-

C8rci~enic Risk 

lnhalatiOO Dennol 

- 5.0E-10 

- -
- -
- -

I Chemical 

Exposure 

Routes Tolal 

lNQRGANICS 

5E-10 ~enic 

- Magnesium 

- MelhylmlH"CUry 

- SO'dium 

PrimlUY 

Tartlet Oroan 

IkWvaacular 

Oev. NS 

Non-Carcinogenic Hturd Q~I 

Ingestion lnhalalion Ilo<mol 

 oo3סס0.0

0.o00ooo2 

EJcpolure 

ROlllal Total 

0""",",0_ 
foRGANICS 

4,4'-000 
, 
,4,4··00e. 

Idrin 

-
-
-

-
-
-

I1E-09 

79E-10 

1,6E·09 

1E-OQ 

8E-1Q 

2E-09 

ORGANICS 

4,4--000 

4.4'-00e. 

ldrin liver 0:0ססoo7 00ססoo7 

iAnimal Tissue I Anima! Tissue IF"h from Back River 

IHeptaChlor 

r1eplact1lor epoxide 

II'NORG;N'CS- -
Arsen,c 

CalCIum 

MagneSIum 
, 
Melhylmercul)' 

POlass.um 

Selenium 

Sodium 

(Tolal) 

-
-
-

21E-04 

-

-

-
-
-

-
-
-
-. 

-
'

8,2E·10 

.. ,5J~~ 

1E-08 

-
-
-

-
-
-

8E-10 

6E-09 

1E,08 

2E-04 
_. 

-
-
-
_. 

-

HeptaChlor 

HeptaChlor epoxide 

INORGANICS 

Ar,enic 

alcrum 

Magnesrum 

Mell1ylmercul)' 

Potau,um 

Selerltum 

$odIum 

(Tolal) 

uverht"rkl.iltf,kinICNS 

liver 

livoer 

Ik,r\lv.scular 

CkIv N$ 01 

0,03 

 oo1סס0.0

00001 

0,0001 

 oo1סס00

!!..oool 
0.0001 

0.1 

003 

ORGANICS ORGANICS 

4,4'-000 

4,4'-OOE 

roclor 5«32 

PCB·1248 

IPCB-1 254 

!PCB-1260 

(Tolal) 

S,OE-Q7 

63E-07 

13E-04 

6,SE-06 

3 "E-OS 

S-4E-06 

4E-Q.4 
-

-
-
-
-
-
-

-

-
-
-
-
------

-

5E-07 

6E-07 

1E-o< 

7E·08 

JE-QS 

-
8E-06 

4E-04 

4,4'-000 

4,4'-OOE 

IArocJor" 5432 

~B-1248 

PCB-1254 

f'CB-1260 

{Total 

Immune 'YI~eml:'~~,ils__ 1 
, 

31 

-
-...._- ----_. 

, 
31 

Crabs from Back River IltNORGANtCS 

lumlnum 

runo.(; 

Barium 

alcium 

Ib' 

-
4E-04 

-
-

-
-

-
-
-
-
-
-

-
-
-
-
-
-

-
4E-04 

-
-
-
-

lNORGANtCS 

luminum 

"ente 

Barium 

CalCium 

Copper 

'"'" 

OevNS 

skinIYascular 

kidntl~ 

Gllraet 

bIoQdI1iver/GI lrad 

0,002 , 
0,001 

0,037 

0008 

0002 , 
0.001 

00< 

0006 



-

-
-

-
--

-
-

-- --
---- -------

-

TA6lE92RME 

RME SUMMARY OF CANCER RISKS AND NON·CANCER HAZAROS FOR COPClAOULT FISHER 

SS-6J, langley Air FOJce Base 

Scenario Timeframe CUlT8nt1Fulvre 
Receptor Population Fisher 
Rece tor Aile: Adull 

, 

E_posurllMedium E_posuffl 

Medium Point 

Chemical CQfdnooenic; Ri5k Chemical Non-Carcinooanic Haz:8fd Quotient 

Primary ExposureIIlg.stion InhalallOn Dermal InhalationIn",,'1ionExposUf' """'., 
T.roel ()rglJ(lRouws Total Routes Total 

Magnesium Magnesium -- - - - - --
Manoanes. (food) Manganese (food) 0.002eNS 0002 -- - - -

Nido.el-- ,004Nido.el h.ar1IIiYet 0.004- - --
Potanium PotIInlum- - -- - - --

$a;leniumS.lenium Llv8ffhlif'na~sfskinfCNS 0,023 0.02- - -- -
Sil...... SiI...1111' 0_025 0.03- .kin -- - -
$odium Sodium -- - - -- - - -

Zinc~oc blood 0.024 0.02- - -- - -
ORGANICSORGANICS 

4.4'_000 4.4'-000SE-OS SE-OS- - -- - --
4.4·-OCE 4,.'-OOE2E-07 2E-D7- -- - - --

Heptachlor 0,00003Heptachlor 2E·OS - 2E-08 ~...er 000003- - -
HeptKhlorepoK,de Heplechlor epo_ide Sf·07 0010 flO1- SE·07 Ii".,- -
PCB-1254 JE-Q6 PCe.1254 Immune .yst.mleyillna~s 0.168 

.- - - 0.2- 3E·06 

Phenol fetus - 0.""""?he"" 0""""- - -
bil (2-ElhylheKyl) phlhalate 1E-07 bil (2·Elhylhellyl) phthalate __'!.E-07 __O...:.....OOO~ __ 0.0000- - - -- --,

flolal flatal4E-04 4E-04 22 2.2-
Total Risk Across Surface Wale 1E·08 Tolal Hazard lndell Aaon Surlace Wilt 0.000124 

Total Ri'k Across Animal Tissu Of-04 Total H81.arQ Index Aoon Animal Tinu 5 

Total Risk Across All Media and All EllpoSUUil RQUI8S~ 8E-04 ~ Tolal Hazllfd Ind•• Aaon All Media and All Expo,ufe Rout.~ S I 
T0IaI blood HI • 

Total CNS HI .. 

TOIaI D...., NS HI % 

Tolal.~ HI .. 

Total '.IVI HI '" 

Total 01 tract HI z 

Total hair HI .. 

Tolal h.att HI " 

Totallrntmlne Iystem HI " 

Total kidney HI .. 

TOlalliver HI .. 

Total nails HI " 

Total skin HI ..-

TOlalvaseutar HI. 

0.03 

0.056 

0.105 , 
0"""" 

0.... 

0_054 

0004 

J 



TABLE9,3,RME 

RME SUMMARY OF CANCER RISKS AND NON·CANCER HAZARDS FOR COPCs OTHER RECREATIONAL PERSON (ADOLESCENTS (TEENS)) 

55-63, Langley Air Fon::e Base 

Scenario Timeframe, CUlTenliFuluffll 
Receplor Populalion Oth.r Rec:relltionlll Person' 
Rece tOf A e Adoleteenll INns) 

Medium Expa.ure Exposure Chemical Carcinogenic Risk Chemical Norl-Clreinogenie Hllerd Quotient 

Medium Point 

Ingestion Inhllialion Demlal Exposure 

Routes Tolal 

Primary 

Tlraet Oman 

Ingesliotl Inhllation Do~. Ellposul1l 

Rout•• Tolil 

Surface Watillf SUffaceWater Surface Walar from Back River INORGANICS INORGANICS 

ljArsenic 

Magnaslum 

Melhvlmertury 

Sodium 

5.9E-08 

-
-

-
-
-

-

1.9E-08 

-
-

-

BE-OB 

.. 

.. 

-

rsenic 

l\MagneSium 

Melil~lmercury 

Sodium 

skinlvascular 

-
Dev, NS 

-

0.0015 

-
0,00013 

-

-
-
-
.. 

0.0005 

-
O(lO()(l4(l 

-

0002 

-
0.0002 

-
ORGANICS 

4,4'-000 

4,4'·00E 

IIAJdnn 

Heptathlor 

Heptachlor epoxide 

lTolal 

2,2E·11 - 1 lE-08 

',9E·11 7.7E.Q9 

52E-09 - 1.8E-08 

3,6E-l0 .. 8,OE-09 

4,6E'10 1-= 5,6E-08 

6E-D8 - 1E-07 

Total Risk Across Surface Wale 

ORGANICS 

lE·OB ",4'-000 

8E·09 ,4'-00E 

2E-08 Idfin 

0E.()9 Hepillchiof 

6E·08 
-

HeplachlOf epaxide 

2E-07 

2E-Q7 

/Tolal 

-
-

'w, 
liver 

~ver - -,--- _._--

- - -
- - -

000012 - 0,00036 

- oo19סס0,0 0.00004 

-_ .._--_.OO5 ____ c__ 0006סס,0
0.002 - 0.006 

Tota! HUerd Index Aero.. Surface wat 

-
-

0000' 

 ooסס0

-~.~-

0006 

0006 

Total Risk Across All MeOla and All E.lposurfJ Routes~ 2E·07 ~ Tolal Hazard Index Auon AD Melli. elld AM Exposure ROut.~! 0008 I 
III Jet Skier 

fOUl! Oev. NS /-if · 0,0002 

Total five, HI · 0006 

Total.kin HI 

Total vllswlll' HI 
· · 

0,002 

0002 



TA8LE9.4.RME 

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS fOR COPCS" OTHER 'IIrORKER (AOULn 
SS-63, Langley Air Force 8a5e 

Scenario Timelra""" CUfTenVFulUfe 

II:::~~~ ~O~I~;;t Othe, Worker' 

Medium Expasure Exposur. Ctlemical Cartif>O'\lenic Risk Chemical Non-Cartinogenie Hazard Quolienl 

Meclium Point 

Inge.tion lntulliillllon 0e~1 Exposure Primary Ingestion Inflalation 0e~1 

Roules Talai TamelOman 

Surface Waler Surtaca Water Surlace Waler from Back River INORGANICS INORGANICS 

r..nIl: 5.0E.()8 - 2,1E-Cl8 7E·08 ~l'Mnie ,kin/va.cular 0,0003 - 0,0001 

[Magnesium - - - - Magne.ium - - - -
Meltlylmereury - - - - Melhylmel'CUl)' Dew.NS 0.ססOO27 -  OO12סס.0

S",,"m - - - - $odIum - - - -
ORGANICS ORGANICS 

,"'·000 19E-11 .. 12E-08 1E·08 ,4'-000 - - - -
4,4·-00E 16E-11 - 8.3E--Q9 8E,09 4,"'-OOE - - - -

Idrin .. 4E·09 1.7E-Oe 2E·08 Iclrin liver 0.ססOO2 - 0.00009 

Heplact1lor 3,1E,10 .. a,6E-09 9E-09 Heptact1lor liver oIJ()Q<)Q(>I -  OO1סס.0

HeplachlOf epoxld8 3,9E-10 - 1· ~:~~- 6E-Oa HeptachlOf epoxid8 __._____ .!i~r 0.0ססoo9 - 0,0014 

ITotal 
~--~-'---- - --- - ---

SE-ll8 - 1E-07 2E-07 /Tot. 0_ 0.0017 

Tolal Ri~k Aero.. Surface Wale 2E-07 Total HlU'erd lnclex Aero.. 5ur1aca w;t; 

Total Risk Across AM Medillnd All Exposure ROules~ 2[·01 i Total Hezarcllnclex Aeroll AU Madia end All Exposure ROUle~ 0002 I 
(1) 5el Rescue Trainer 

-"", 
Routel Total 

0._ 

-
D."""'" 

-

-
-

00001 

 ooסס0

_...!:.~1-___ 
0.002 

0002 

TOlel De~" NS HI 

TotelliverHI · 
To..1mnHI · 

Total v••cular HI · 
· 0"""'" 

00020_0_ 
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TABLE 9.1.CT
 

RME SUMMARY OF CANCER RISKS AND NON-GANCER HAZAROS FOR copes: CHILD FISHER
 

SS-63, langley Air Force Base 

urrenllFuture 
Fisher 

Medium E!iposurl! E!iposure Chemical Carcinogenic; Risk CMmicaJ Noo-Carcinogllnlc; Hazard Cuotient I I 
MMium Point I 

lngoesbOn !lnhalauon I Dermal I Exposure 

Routes Tolal 

-- -- 3.0E-l1 3E-11 

-- -- -- --
-- -- -- --
-- -- -- --

-- -- 4.0E·ll 4E·11 

-- -- J.JE-l1 JE·ll 

-- -- 9.4E-ll 9E-ll 

-- -- 4.0E-l1 4E·ll 

-- ."---- 3.0E-l0 3E-l0 

(Total) -- -- 5E-to 5E-to 

J2E-Q6 -- -- JE-06 

-- -- --
--

-- -- .. 
-- -- --

-- .. 
-- -- -- --

3.7E-Q9 .. -- 4E-09 

8.5E-09 -- -- 9E-09 

6.DE-07 -- -- 6E-07 

6.1E--Q8 -- -- 6E·08 

2.7E'{)7 -- -- JE-Q7 

~-~ .. -- lE-07 ----

(Total) 4E-06 4E.Q6 

-- -- -- --
6E-06 -- -- ,,-00 

-- -- -- -
-- - -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

P,ilTlllry 

I 
Ingestion 

TafoelOrgan 

ISurface Waler I Surface Waler jSUrface Water from Back River NORGANICS NORGANICS 

!Arsenic [Arsenic I skinlvascular I -
Magnesium ~agneSiUm 
jMelhylmercury rootl1ylmercury I OlIv. NS I -

,odIUm jsodium 

,RGANICS joRGANICS 

.4'·000 .4'·000 

A'·OOE .4'-00E 

livlllff'!<lrln~d""
Hllplachlor Heptachlor liver 

Heplachlor epo!iide Heptachlor epoxlde liver 

(Tolal) 
~';'al-Ti~s~-~ --I Animal Tissue IFish hom Back River jlNORGANICS 

Arsanoc 
I:NORGANICS 

A.rsenlc sldnlvascular 0.23I I 
alclum alcium 

jMilQr>esium 

elhylmefcury 

~llneslum 
~elhytmafcury I De.... NS I 0_024 

'olaSsium lPolassium 

;elenium elenium I l..Ner/tlair/nailslskiwCNS I 0.008 

;o<lium odium 

RGANICS !ORGANICS 

,4'·000 ,4'-000 

,4'·ODE ,4'_DOE 

welDr 5432 roelor 5432 

IpCB·1248 PCB-1248 

CB-1254 PCB-1254 I Immune sys.lemieyelnails I 0' 
'CB·ll'60 iPCB-1260 

(TOlelll I 05 
Crabs from Bilck Rrver NORGANlC5rGAA~S 

ummum jAJuminum Dev. NS 0,0004 

senlC frsenic 

I 
skIn1vascular 

I 
0.45 

BarIum Barium kidney 0.0003 

alclum !calciUm 

0",",' GIlracl 0,009 

Iron 

toO""," 
"00 blood/liver/Gllracl 0.002I I 
~agnesium~••"g"m
 

anganese (rood)
 ~angillnese (tood) eNS 0.0004 
N<... lNickel hesIVllve' 0.001I I 

DermalI'~""I I Ellpllsure 

Rawles Total 

I 0000002 

I 0.00000018 

0.0000061 

00000006 

0.000006 

0.000095 

I 0.2 

I 0.024 

I 0.006 

I 0.2 

I 05 

I
 
00004
 

0.'
 

0.0003 

I 0009 

0002 

I 0.0004 

0,001 

I
 

I
 

I 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I
 

I 

I
 

I
 

I
 

I
 

I
 
I
 

I
 

0.000002 

0.00000018 

O.OOOOOEIl 

00000006 

0.000086 

0.000095 



TA8LE9.1.CT
 

RME SUMMARY OF CANCER RISKS AND NON·CANCER HAZARDS FOR COPCs: CHILO FISHER
 

55-63, Larlgley Air Force Oase 

Scelltuio Timelrame: CUJJenVFulure 
RlOlCeplor Population: Fisher 
Receptor Age: Child 

Medium Exposure Exposure Chemical Carcinogenic Risk ChemiCal Non·Carcloogenlc Hazard Quollenl 

Medium Point 

Ingestion InhalaliCfl Dermal Exposure 

Roules TOlal 

Prima/y 

Talget Oroan 

Ingestion Inhalation Dermel Expolure 

Roules Tolal 

Potassium .. - - " olasslum .. - .. - -
elenium 

liver 

" 

., 

.. 

.' 

-
" 

., 

.. 
elenlum 

i1ver 

Uvellhair/nailslsklnlCNS 

skin 

0006 

0_005 

-
-

-
" 

0.006 

0.005 

Sodium 

,~ 

.. 

-
.' 

.' 

., 

" 

" 

-
!sodium 

,~ 

-
blOOd 

-
0006 

,. 

-
.' 

-
" 

DOOll 

ORGANICS 

.•'·000 

,4'·00E 

eplachlor 

~ePlachlO( epoxide 

PCB.1254 

3E-10 

'E-Q9 

3E-10 

8E-09 

2E-08 

-
-
.' 

.' 

.' 

.. 

" 

-
-
.. 

3E-10 

2E·09 

3E-10 

8E-09 

2E·06 

foRGANICS 

,4'-000 

..··OOE 

Heplachlor 

Heptachlor epoxlde 

FCB-1254 

-
-

liver 

liver 

Immune sYSlemleyelnaiis 

., 

,. 

0.000005 

0.002 

0_02 

" 

., 

-
-
,. 

-
-
-
-
.. 

-
-

0.000005 

0.002 

0.02 

Phenol .' ., Fhenol lelus 0000008 .. .. 0.000008 

is (2-Ethylhexyl) phlhalate 

(Tolall 

IE·09 .. 

6E-06 

TOlal Risk AcfOSS Slirface Waler 

IE·09 

6E-Q6 

5E·1O 

bis (2-Elhylhexyl) pillhalale 

(Tolal) 

Ilv!!, 0.0001 .. -
0' .. .' 

Tolal Hazard Indax Across Surface Wala 

~O.OOOI 

0' 

0.0000ll5 

Tolal RiSk Across Animal Tissue lE-05 Total HaziJld Index AeIOSS Animal Tissu 0.911 

Total R,sk Ac:IOSS All Media and All Exposurll Routes ~ 1E·05 I Tolal Hazard jodllx Across All Media and All Exposure Routes I 0,98 I 
TOlal blood HI-= D008 

Tolal CNS HI '" 0_0140 

TOI8.I Dev. NS HI. 0.02.5 

Tolal eye HI .. 0.' 

Totalle'us HI .. 0.000008 

Total Gilfacl HI .. 0.01 

To'al hair HI .. 0.01. 

Tolal heart HI .. 0,001 

TolallmmUl1e $}'$lllm HI = 

Total kldlllly HI • 

To'ailiver HI .. 

Total nails HI .. 0.25 

Tolalskill HI .. 0.7 

Tolal vascular HI = 07 



TABLE 9,2 CT 

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPC,r.,DULT FISHER 

55-63, Langley Air Force Base 

ISC9nano timeframe: CurrenVf'ulure 
Receplor Population: Fisher 
R8ceplot Ape. Adul! 

Med,um I E:>:posurll 

Medium I E:>:posurll 

Point II 
Chemical I 

Ingesbon 

Carcinogenic Risk 

Inhalaliun Dermal ....'~ 

Chem;c:Ill 

Primary 

Non-Carcinogernc Huard" (Notion! 

Ingestion Inhalation ""~I Exposure 

Routes Total TarcelOrolln Route. Total 

ISurface Walef I Surface Waler !sUrfate Water from 6ack River 11'.NORGANICS INORGANICS 

.rseruc 

Mapnesium 

1"""y1m","~ 
SOdium 

-
-

-
-

-
-
-
.. 

7.3E-11 

-
-
-

7E-11 

-
-
-

r5llnic 

Magnesium 

Methylmercury 

Sodium 

stJrWaStulllr 

-
Dev, NS 

-
-
-

-
-
-

0.000001 

-
0.00000010 

0.000001 

-
O.OOOOOOtO 

IORGANICS ORGANICS 

4.4'-DDO - - 9.7E-11 1E-l0 ",4'-000 

'4.4'·00E - - 7,9E-11 BE-11 4,4'·00E 

IAldrin .. - 2,2E-10 2E-10 Idrtn ~ver - - 00000034 0.0000034 

,nlmal TIUUll I Animal Tissue IFiSh from Back River 

Hllptllchlor 

'Hllplac;hIOf epoxide 

jlNORGANICS 

ArseniC 

(Total) 

-
-

-
1.0E·05 

.. 
-
.. 

-

1._ 
9,5E-l1 

7,~~·~1!. __ 

1E-09 

-

1E-10 

7E·10 

1E-09 

1E-05 

Heplattllor 

Heptachlor ap(lllida 

NORGANICS 

rsl!OK; 

liver 

Ii~___----. 
(Total) 

I ,l<.inNaseular 

-
----
-

I 02 

--_ .._--

-
I - I 

0.0000003 

0.000048 

0.000053 

.. I 

00000003 

O~8 

0.000053 

0.2 

Calcium - - - Calcium 

iMagnesium 

IMethylmercury 

- -
.. 

.. 
-

-
-

Magnesium 

Methylmercury I On NS I 0,019 I - I .. I 0.019 

Potassium 

iSekinium 

Sodium 

.. 

-
-

-

-

.. 

.. 
-

-
-
-

Potassium 

Selenium 

Sodlum 
I UverltlairlnailL'skinICN$ I 0.006 I - I .. j 0006 

IORGANICS ORGANICS 

4.4'·000 12E-Q8 - - TE-08 4.4'-000 

4,4'·00E 

1~"'dO' 5432 
;PCB·1248 

2.BE_08 

'] OE.06 

2.0E-07 

-
-
.. 

-
-
-

3E-06 

'E·06 

:tE-07 

4,4'·OOE 

Arodor 5432 

PCB·1248 

-

CrabS from Bad<. River 
-

PCB·12S4 

PCB-1260 rOOGA 
.. 

C 
•IUflllnum 

~.~ 

i 

Barium 

CAlcium 

lTolal) 

89E_07 

J 5E-07 

lE·05 

-
2E-05 

-
-

-
- _. 

-

-
-
-

.

-
-
'

-
-
-
-
-

9E·Ol 

4E-07 

1E-05 

-
, • .05 

-
-

PCB-1254 

PCB·1260 

NORGANICS 

luminum 

".nic 

Barium 

CalCium 

a"J 
Imm"",'Y'~'",'Yol"""_1 

I 
Dev, NS 

I,klnlvlIS(;ulllr 

kidOilly 

0.2 

-
D.' 

0.0003 

03 

0,0002 

I 

I 

.. 

-
.. 

-
.. 

-

I 
I 

-

.. 

-

-
-
-

I 

I 

I 

02 

D.' 

0,0003 

03 

0.0002 

~ 
IMagnas;um 
MangaMI$8 (food) 

Nidlal 

-
-
--
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

p-'
"00 
~agM5ium 
Manganeaa (food) 

Nidlel 

I 
I 

GI tract 

bloocll\ive,lGl tract 

CNS 

heartlliv8r 

I 
I 

0,007 

0,002 

00003 

000011 

I 
I 

- I-
- I.. 

-
-

.. 

I 
0007 

0002 

I 00003 

00008 
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TABLE9,2.CT 

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPC~DUL T FISHER 

$5-63, Langley Air Force BIIH 

Selllnario Time/rame Currel'ltlfulurtl 
RlIlceplor Population, Fisher 
Rece;'tor Ao~: Adull 

Total Hazerd Index Al:ItISI Surlace W.u
 

Tote! Hazard Index Aero.. Anlm., Tiuu
 

Medium Exposure Exposure Chemical Carcinogenic Risk ChemiCal 

Potassium - - - - Potassium 

S~jum -- - -- - Selenium 

Sillier - - - -- Silyer 

Sodium - - - - Sodium 

!zinc - - - - Zioe 

ORGANICS ORGANICS 

" .•'-000 1E-09 - - 1E-09 4,4'-000 

4.4'-ODE 7E-OO - -- TE·09 4,4'-DDE 

Heplact110f 1E-09 -- - lE-D9 Haplad!lor 

Heptachlor epoxide 3E-OB - -- 3E-OB Hepl&clllor epaxid. 

PC8·12S4 7E-08 - - lE_OB PCB·1254 

Phenol - -- - - Phenol 

bis (2-Ethylhexyl) phthalate 4E-09 - - ..-09 bi, (2-Ethylllexyl) phthalale - -- ------ -
(Total 2E-05 2E-05 ITotal 

Total Ri,k Aero.. Surface Wate 1E-09 

TOlal Risk Across Animal TillSU 3E·05 

Non-Carcinogenic HSUrd Quotiel'lt 
Medium Pail'll 

Ingestion Inhalaboo Dermal Exposure Primary Ingestion 

Roules Tota! TamelOroan 

- -
Livar/heirlnaillJskinlCNS 000. 

0.'""'" - -
b100<l 0.005 

--
- -

fiyer 0000003 

kyer 0.002 

ImmUlle syst.""eyelnaijs o.on 
fetus 0.000005 

______,_fi~_ 
----I-- O.~~ 

OA 

Exposure 

Rout.s Total 

-
0'" 

0'" 

-
0.00< 

-
-

0.000003 

0,002 

0" 

0.000005 

0.0001 

04 

0.000053 

" 

Inhalation 

-

-
-

-

-
-
-
-
-
-
-
-

Dermal 

-
-
-

-


-

-
-
-
-
-

-
-

11Jlal R,sk Acron All Madia and All Exposure ROUhU!1 3E-C5 ij Tol6I Hazard Index Aeross AD Meoie and A6 Exposu.. Rout.~l 0.8 

·
 ·
 ·
 ·
 
·
 ·
 ·
 ·
 ·
 ·
 ·
 ·
 ·
 

Total blood HI 

Total CNS HI 

TotalOey NS HI 

fot.leye HI 

Tolallelus HI 

T011J Gl tract HI 

Talai hair HI 

Tol.Il heart HI 

Total Immune Iystam HI 

Total kidney HI 

Tottfliyer HI 

Tola'l'ls~s HI 

Total sfIIn HI 

Totel yUculer HI 

0006 

0.0108 

0.Q189 

02 

0000 
· 0.000005 

0.01 

0_ 

02 

00002 

0.015 

0,20 

" 0.5 

I 



TABlE9,1.RME 

RME SUMMARY OF SITE CANCER RISKS AND NON·CANCER HAZARDS FOR COPCCHILO FISHER 

ss-e3, Langley Air FOrcll e"se 

:Sce-oario Timeframe' CU(fentiFuture 
Receptor Population' Fisher 
Receptor Aae: Child 

Mellium Eltposure 

Medium 

E!lposura 

Point 

Chemical 

""~I 

Carcil10genic Risk 

Ingestion J Inhalabon 
---J 
Exposure 

Roules Tolal 

ChemiOiI 

PrimlU1 

Target Organ 

InhalationIngeslion 

Non-CarCinogenic Hazard Quolient 

O.rm,1 Exposl.l~ 

Roules Totel 

Surface Water Surface Water ISurfaca Waler Irom Back River IINORGANICS INQRGANICS 

Magnesium Magnesium 

Methylmercury Methylmercury Dev. NS 0000ooo4 o.()()()()()()< 
Sodium Sodium 

ORGANICS ORGANICS 

,4'-000 4,7E-10 5E·10 ,4'-000 

,4'·00E 3,3E-10 3E·10 ,4'·DDE 

Idnn 6.7E-10 7E-10 Aldrin ijYflr 0.ססOO131 0.ססOO131 

eplachlor 3,4E-10 3E·10 Heptachlor hv.r 0.0ססoo15 0,0ססoo15 

aptachlor apoltide 

~ 

24E-09 

4E-09 

2E-09 

4E-09 

Heptachlor apoxida 

(Total 
-----"'!'-~ -I ~----I ~ 0000203 

0,00022 

0.000203 

0.00022 
IAnimal Tissue Animal Tissue IFish from Badl River INORQANICS 

Ic.,oom 
INORGANICS 

Calcium 

Magnesium IMagneSium 

Methylmercury Methylmareury Dey, N$ 0,11 0.11 

iPotassium Potassium 

Selenium Selenium LivaflhairlnailslskirllCN$ 00' 0,03 

ISodlum Sodium 

Crabs from Back River 

rANICS 

4,4'·000 

4,4'_00E

I radar 5432 

PCB-1248 

PCB-1254 

IPCB,1260 

INORGANICS 

(Total) 

1,3E-07 

1,6E-07 

32E-{lS 

17E--06 

8.3E.·06 

2,2£~ 

4E·05 

1E·07 

r-~2E-07 4,4'-DDE 

3E·05 rodor 5432 

2E-06 PCB-1248 

SE-06 PCB-1254 

_~E~ PCB· 1260 

4e-05-.' 
INORGANICS 

(TOIeIlI 

Immune system/eyelnail' 

I 
, 

" 

I 

I 

I 

I 

I 

I 

, 

" 
Aluminum 

Barium 
rm,oom 
Banum 

Dev NS 

kidney I 0003 

0001 I I I 0003 

0,001 

CBlcium Calcium 

Copper 

lroo 
I 
IMagr>ollsium 

Copper 

I~ 

Magnesium 

GI tract 

bloodlli."ar!Gll1aet 

OIl' 

0009 

00<0 

000. 

IM;mganesa (food) 

Il'iiek&l 
Manganese (food) 

Nickel 

CNS 

hllaf1Jlivllf 

000' 

000 

000' 

000 

IPotassium ....~ 

Silver 

PotaSSium 

Selenium 

ISilyer 

LiY8(lhairlna.lslskInlCN$ 

skin 
00' 
00' 

003 

0.03 

6/17/2002 
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TABLE 9.2.RME 

RME SUMMARY OF SITE. CANCEA RISKS AND NON-CANCER HAZARDS FOA COPes: ADULT FISHER 

$5-63, Langley Air Force Base 

Scenario TinH!llame: ClIrrenl/Future 
Receptor Population Fisher 
Receptor Aae: AduJl 

Medium ElCposule 

Medium 

ElCposure 

Point 

unace Water Surface Waler Surface Water from 6&Ck River 

jAnimal Tissue Arumal Tissue Fish rrom Back River 

Crabglrom Back Ri\ler 

ChemiCal CarcinogeniC Risk 

Ingestion Inl\alation Dermal ElCposure 

Routes Tolal 

.. -- .. --
-- -- -- .. 

-- -- .. .. 

.. .. l.lE009 lE{)9 

.. 7.9E·l0 8E-10 

.. .. I.6£.-09 2E-£l9 

.. .. 8.2E-l0 8E-1O 

-- 5.7E-09 6E-09 

-- le-08 lE-08 

-- -- -- --
-- -- -- --
-- -- --

-- -- --
-- -- --
-- -- -- --

5.0E·07 -- -- 5E·01 

6.3E-07 -- 6E.(I7 

1.3E·04 -- 1E-Q4 

6.5E-06 -- -- 7E-06 

3,2E-05 -- -- 3E005 

8,4E-06 -- -- BE·06 

21::·04 -- 2E-04 

-- -- --
-- -- --
-- -- --
-- -- -- --
-- -- -- --
-- -- -- --

-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

--

Chemical 

NORGANICS INORGANICS 

~gne$IUm !Magnesium 

~lhytmercury lMefhylmercUry 

jsoo;,m"'om 
pRGANICS (oRGANICS 

,04'·000 ,4'-000
 

,"'-DDE
 ,4'-DDE 

fA!drin IAAtrifl
 

Heplachlor
 Heptachlor
 

HepfachlG/ ePOJOOe
 HeplachlOf epoxide 

(Total) (Total) 

NORGANICS NORGANtCS
 

alcium
 !calcium 

~agneSIUm Magnesium
 

elhy1melcwy
 Methylmercury
 

Polass,um
 lPota$Slum
 

alanium
 Isa~nlum 
Sodium odium 

~RGANICS !oRGANICS
 

,4'·000
 ,4'·000
 

,..'·DOE
 .4'·Ooe 

jAroclor 5432 VvOCIOf 5432
 

PCB·t248
 IPCB-1248
 

PCB-1254
 IPCB-1254
 

PCB·1260
 !PCB-1260 

(Total) (Tolal) 

NORGANICS NOAGAN/CS
 

Aluminum
 jAJumlnum 

8arium Barium 

palclum i1tcrum 

k;opperfoe'" 
IrQO'0' 

~gnesium !Magnesium 

~nganese (Iood) lMaoganesll (food) 

f><.... Nickel 

IPOllSSlum IPQtassitlm 

jse!erium jselenltJm 

iillElf ilvElf 

Non-CBlrclnooenic HBIl8HJ Quollent 

Primary 

Taraet Orllan 

Ingestion lnhalllllon Dennal ElCpo$UI"e 

RoUles Total 

--
Dev. NS 

-

-
-
-

-
-
.. 

.. 

0,00000024 

-

-
0.000000204 

-

.. 
-

Ii\lar 

",,, 

liver 

-
-
.. 
-

-

-
-
.. 
-

-

.. 
-

0.0000073 

0.0000008 

0.000113 

0,000122 

-
-

0.0000013 

0.0000008 

0,000113 

0.0001 

-
--

Dov, NS 

-

-
-

0,10 

-

.
-
-
-

-
-
-
-

-
-

0,10 

-
lillerlhalrlnall$l'$IdIli'CN$ 

-
0,03 

-
-
-

-

-
0.03 

-

-
-
-
-

Immune syslemleyelnails 

-

-
-
-
-
2 

-
20 

-
-
-
-
-
-
-

-
-
-
-
-
-
-

-
.. 
-
-
2 

-
20 

Dev. NS 

kidney 

--
Ollfacl 

tdoe:td/llverlGI tract 

-
eNS 

heartlliver 

--
UverlhaiflnaitsiskirJCNS 

,", 

0.002 

O.OOt 

-
0.037 

0.008 

-
0.002 

0.004 

-
0.023 

0.025 

-
-

-
-

-
-
-

-
-
-
-

-
-
-
-
-
-
-
-
-
-

0002 

0.001 

-
0.'" 

0.008 

-
0,002 

0.004 

-
0.02 

0.03 

3/18/2003 



TABLE 9.2.AME 

RME SUMMARY OF SITE CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: AOULT FISHER 

55-63, Langley Air Force Base 

F:nario TimeUame: CurrenllFuture 
Receplor Population: FIshel 
Receptor Aoe: Adull 

Medium Exposure Exposure Chemical CarcinogeniC Risk ChemiCal Non·Carc.lnogenlc Huard Quotlanl 

Medium Point 

Ingestion Inhalation (}ermal Exposure Primary Ingestion InhalaliOfl Dermal ExposUfe 

r:>ooium 

« 
.. 
_. 

.. .. 

.. 

Routes Total 

.. 

.. 
odium 

« 

Target OrO!ll\ 

.. 

blood 

.. 
0.024 

.. 
-

-
-

Routes Tolal 

-
0.02 

~RGANICS RGANICS 

,4'·000 51:-0& - . 5E-o& ,4'-000 - - - - _. 

,4'·00E 21:-07 .. - 2E-07 ,4'·00E - .. - .. .. 

HeplAChlOl 

Hep\achlQ( epo:Ode 

fCB·1254 

2E-OS 

5E-07 

'E-<>6 

-
.. 

.

-
-
-

2E-08 

5E-07 

3E·06 

Heplachlor 

Heplachlor epoxide 

CB-1254 

I"~ 

.,., 
Immune Syslllrn'llyelnalis 

0.00003 

0.010 

0.168 

-
-

-

-
-
-

000003 

0.01 

0.' 

PhenOl .. .. - .. heno' IlilluS 0.00004 - - 0.00004 

~s (Hthytlexyl) phthalate 

(Total) 

lE.()7 

'E-Q6 

.. 

.. 
.. 
.. 

tE.Q7 

4E-06 

s (2..flhyfle;()1) phthalate 

(Total) 

I"~ 00009 

0.3 

-
-

-
-

00009 

0.31 

Tolal RiSk Across Sur/ace Wale 1E-oa Total Hazard Index AcIOSS SUr/ace Water 0.000122 

Total RiSk Across Animal Tissue 21:·04 Tolal Hazard Index Across Animal TIssue 2.31 

Total Risk Across All Media and All Exposure Routes I 2E.Q4 ~ Tolal Hazard Index Across All Media and All Exposure Roules I 2.31 I 
Tolal blood HI '" O.OJ 

Total CNS HI .. 0.056 

Total Dell. NS HI '" 

Total eye HI '" 

Tolallelu$ HI .. 

0.105 

'.0 

0.00004 

Total Gltract HI • 0.04 

TalaI halr HI .. 0.05 

Tolal heart HI • 0.004 

Total Immune system HI " 2.0 

Total kidney HI. 0.001 

TotalllVer HI .. '06 
Total nalls HI ,. 

Tolal skin HI • " '06 
Total vascular HI .. , 

Estmlaled risk lrom ingestion o.,ish and crans does not Include the contributioo 01 arSllnic in tissue. Based on slatislical anal)"5is or sediment dala, It was dlJtermined lhat arsenic in lish and crab tissue is IIOt related 10 site actlvities (see 5ecllon "I. 

3/1812003 



TABLE9.1.CT 

RME SUMMARY OF SITE CANCER RISKS AND NON-CANCER HAZARDS FOR COPCCHILD FISHER 

S5-63, Langley Air Force Bas& 

Sc8nano 'j'liiluirilm.e' CUlltlnllFulure 
Receplor Popul.bon; FISher 
IReceplor AlIe: Child 

Medium 

ISurface Water 

exposure 

Medium 

Surface Water 

Exposure 

Point 

ISurface Waler from BlICk Ri'0'8r 

~ 
Chem'ClII 

INORGANICS 

CarclI10genic Risk 

Ingestion IlnhalalionI Oermal 

II Chemical 

I E)Cposure 

Routes Total 

INORGANICS 

I 

Primary 

TamelOraan 

Non-CarC!fIOgenlc Han«l Quotient 

I Ingestion Iinnalalion I De_ 

I -'"~.'Routes Tolal 

!"rseniC 

MagneSIum 

Melhylmercury 

Sodium 

-
-
-
-

-
-
-
-

3.0E-11 

-
-
-

3E-11 

-
-

Arsenic 

Megnesium 

Melhylmercury 

SDll;um 

I 

I 

slUnlvasClJlar 

Oell.NS 

I 

I 

-

-

I 

I 

-

-

I 

I 

0,000002 

0.00000018 

I 0,000002 

I 000000018 

ORGANICS ORGANICS 

I"noo4:4'-DOE 

Aklnn 

Heptachlor 

-

-
-

-
-
-
-

• OE-11 

33E-11 

9.4E·11 

4,OE-11 

.e·11 

3E·11 

9E·11 

4E-11 

,4'.000 

4.4'·OOE 

"00 
Ueplachlor 

li"er 

Ii"er 

-
-

-
-

0,0000061 

0.000ll006 

Ooooooe1 

o00011006 

IAnimal Tissue Animal Tissue Fish from Back River 

Heptachlor epo>.:ide 

rOO""NICS 
CalCIum 

(Total) 

-- -

-

-

--- -

-
-

__ ~~E-19 

5E·10 

-

3E-10 

5E-10 

--

Heplachlor epo>.:ide 

INORGANICS 

C.loum 

(Total) 

Mver -
-

----_ .. 

-
0.000086 

0.000095 

0000086 

0,000095 

MagneSium 

Meltlylm8'~ury 
, 
Polauium 

-

-

-
-
-

-

-
-

-
MagneSIum 

MelhylmeH:;.ury 

flolil55lum 

I Dev NS I °OZ4 I - I - I 0.024 

Selenium 

SDll,um 

-
-

-
-

-
-

-
--

SlllllrllUm 

Sodium 
J liverlha.rlnail$lskio/CNS I 0.008 I - I - J 0.008 

IORGANICS ORGANICS 

4,4'-000 37E·09 - - 4E--V9 4,4'.000 

.4'·OOE 8SE-09 - - 9E-09 4,4'·OOE 

roelor 5432 

PCB·1Z48 

iPCB"1So1 

iPCB·1260 

8,OE·07 

6,1E·08 

27E·07 

1.1E·07 

-
-
-

-
-
-
--

6E.Q7 

6E-08 

3E·07 

1E·01 

roclor S432 

PCB·1248 

f1CB·'254 

PCB-'260 
I._'mm"~ "",,,,,,"0./1. I 02 I I - I 0.2 

(Total) 1E-06 - 'E·06 (Tolal) I 0.3 I - I - I 03 
Crebs lr<Jm Back River rORGAN'CS 

Alumll1um 

8anum 

Icaloum 

.
-
-

-
-
-

-
-

-

-
-

-

INORGANICS 

Aluminum 

B<1rium 

Calcium 
I 

0.,,, NS 

kidney I 
0,(1004 

00003 I 
-

I 
-
- I 

0000< 

00003 

Copper 

I,~ 

IMagneSium 

Mlng/llr>\lse (food) 

Noel 

PotaSSIum 
I 
Selenium 

-
-
-
-
-
-

-

-
-
-

-
-

-
-

-
-

-
-
-
-
-

-
-
-

-
-

-
-

COW" 
Iron 

Magnesium 

M,n".l1e.. (food) 

Noel 

flot'lIlum 

Selenium 

I 

I 
I 

GI_ 

blOOdIIiv-erlGI tract 

eNS 

heal'll1iver 

LiverlhllirlnadaJllUrVCNS 

I 

I 
I 

0009 

0002 

0000< 

0001 

0006 

I 

I 
I 

- I-

-
I-

I 

-
-

-
-

I 
0.., 

0002 

I 0000. 

0001 

I 0006 



----

TABlE9.1.CT 

RME SUMMARY OF SITE: CANCER RISKS AND NON·CANCER HAZARDS FOR COPCCHllD FISHER 

55-53, l8flOley Air Foral Base 

Scenario Timefreme: CUITentlFuture 
Receptor Population Fisher 
Receptor Aile: Child 

Medium Exposure 

Medium 

Exposure 

Point 

Chemical Carcinogenic Risk Chemical 

Ingestioo Inhalation Dennel Eqlosure 

RouteS Tolal 

SilvaI' 

Sodium 

Zinc 

-
-

-

-
-
-

-
-

-

-
-

-

Silver 

Sodium 

'"' 
ORGANICS ORGANICS 

4,4'·000 

4,4'·OOE 

Heplac.hlor 

Heptachlor IIIpo)(ide 

PCB·1254 

Phenol 

bls (2-Ethylhe.yl) phthatall 

(Tolal) 

3E-10 .. -
2E-09 .. -
3E-10 -
aE-09 -
2E-06 .. 

-
1E-09 - -
3E-08 -

Total Risk Across Surface Wale 

3E·10 

2E·09 

3E·10 

aE-09 

2E-oa 

-
1E-09 

3E-08 

5E-10 

4,.'·000 

.4'-DDE 

Heptacl1lor 

HeptachlOf epO)(ide 

PCB·1254 

Phent'l 

bis (2_Elhylhe.xyl) phlhaliltll 

(Tolal 

Tolal Risk Across Arllmal Tissu 1E-06 

PrimQly 

Taraet Oman 

skin 

-
blf'':ld 

-
-

livar
 

liver
 

Immune system/eye/nails
 

letus
 

liver
 -_.__-

Non-Carcinogenic Helam Quotient 

Ingeltion 

0.005 

-
0006 

-
-

0000005 

0002 

0.02 

0000006 

___O~1 

00 

. 

rnheleboll 

-

-

-

-

..
 

-
-

..
 

-
.. 

Dennal 

-
-
-

-

-


-
-
.. 

-
- -_ .. 

Eq>olurtl 

Routes TolIIl 

0005 

-
0006 

-

-
0000005 

0.002 

002 

ooooooe 
00001 

00 

0000095 

0.30 

Total Halard Index ACfOSl SUtfacill Wet
 

Total Halard Indllx Across Animal Ti,su
 

I ITotal R,sk ACfOSS All MedIa .nld AM Eo:posure Routasl 1E·OO Tot'" HOll-ara 10081\ Across All Media IlnQ All Exposure R0tJ1e1! 030 

Total blood HI " 0.008 

Total eNS HI " 0,0'40 

TOtl' Dev. NS HI .. 00245 

TOI.llI eye HI" 0.2 

Totalletus HI = ooooooe 
Total Gllrlct HI = 001 

TOlal hill' HI " 00'. 

Total h••rt HI .. 0001 

Total Immune IYltem HI " 0.2 

00003 

Totll wISwler HI" 
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TABlE 9.1.AME
 

RME SUMMARY OF CANCER RISKS AND NON.cANCER HAZARDS FOR copes: CHILD FISHER
 

58·63. langley Air Force Base
 

Scenario Timelrame' CurrenVFuture 
Receptor Population: Fisher 
Rec~;:dor Ana: Child 

MecfuJm Exposure Exposure Chemical Carcinogenic Risk ChAmlcal Non-Carcinogenic Hazan::! Quotient 

Medium Point 

Ingestion Inhalalion Dennal E:q>osure PrimaIY lngeatlon IMalallon Dermal E""".... 
Routes Tolal TarqelOrgan RouI" Total 

Animal Tissue Animal TIssue Bivalves ltom Back River INOAGANICS INORGANICS 

lumlnum .. .. .. .. luminum Dey. N8 0.05 .. .. 0,05 

~~enJc 5.BE-05 .. .. S.BE-OS fSenic skkVvascular 1.24 .. .. 1.24 

!cadmium .. .. .. .. Cadmium kidney 0,09 .. .. 0,09 

!chromium (Tolal) .. .. .. Chromium (Tolal) GI tracllletUSlbone manow/spl8f)rv1lver 0,00 .. .. 0.0017 

Icoppec .. .. .. .. opper Gltrad 0.18 .. .. 0.18 

Iron .. .. .. .. Iron b1oocW'IiYer/Gllracl 0.24 .. .. 0.24 

Manganese .. .. .. .. Manganese eNS 0.04 .. .. 0.04 
Me,,",,, .. .. .. .. Mercury Dey. N$ 0,04 .. .. 0,04 

Selenium .. .. .. .. Seleruum llverihalr/nailsl'skirv'CNS 0.04 .. .. 0,04 

Silve' .. .. .. .. Silver ••n 0.09 .. .. 0,09 

Vanadium .. .. .. .. Vanadium GllractlCNSlkidneylbone marrowl1iver 0.02 .. .. 0.02 

me .. .. .. ,no blood 0.21 .. .. 0.21 

ORGANICS .. IoRGANICS .. 
Aldrin 1.31::-07 .. .. 1.3E-07 V'ldrin liver 000 .. .. 0.0026 

!Aroclof S432 4.4E-06 .. .. 4AE-06 jAroclor 5432 N/A .. .. .. .. 
8ellZo{a)anlhracene 6.2E-07 .. .. 6.2E-07 !BenzO(a)3nlhracene NJA .. .. .. .. 
Benzo(alpyrene 6.7E-06 .. .. 6.7E-06 Ben.zo(a)pyrene NJA .. .. .. .. 
Oenzo{b/lluoranlheoo 7.1E-D7 .. .. 7.1E-07 laenzo(b)f1uoranthene NJA .. .. .. 



TABLE 9.1.RME 

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZAROS FOR COPCs: CHILD FISHER 

88-63, Langley Air Force Base 

8cenario Timelrame: CurrenVfuture 
Receptor Population: Fisher 
Receplor AQe: Child 

Medium Exposure Exposure Chemical Carcinogenic Risk ChemIcal Non-Carclr'109enlc Hazard 0tJ0lierll: 

Medium Poinl 

ingestion Inhalalion Oermal Exposure 

Routes Tolal 

Primary 

Taroot Oman 

IngeStion Inhalation 00_ E....uro 
Routes Total 

Heptachlor epoxide 1.1E-07 ., - UE-07 Heplachlor epoxlde liver 0,01 - - 0.01 

PCB 1254 

PCB 1260 

1.7E-06 

2.5E.Q7 

., 

.' 

.. 

.. 
1.7E-06 

2.5E-07 

pCB 1254 

PCB 1260 

ImmlJ\e syslemleyeJna~s 

NtA 

0.-42 

-
-
-

-
-

0.42 

-
Iphs·SHC 

~el1a-BHC 

7.1E-O.a 

~O~ 
(Total) 7,Oe-oS 

.. 

., 

.' 

.. 
-
.. 

7.1E-Oa 

l.SE-OB 

7.0E-OS 

Ipha-SHe 

~elta.BHC 

(Total) 

NtA 

NtA 

-
.. 

2.7 

-
-
.. 

-
-
-

-
-

2,7 

Tolal blood HI · 
TotalCNS HI · 

Tolal Dev. N$ HI · 
Total eye HI · 

Total felllS HI · 
Total GII,",c1 HI · 

Total hair HI · 
Total Immune system HI · 

Total kidney HI · 
Totalliver HI · 
Total nails HI · 
Tolal sldn HI · 

Total vascUlar HI · 
Total Bone Marrow · 

Total Spleen HI · 

0.45 

0.11 

0.093 

0.42 

0.0017 

0.44 

0.045 

0.42 

0.11 

0.32 

0.47 

I.' 

1.2 

0024 

0.0017 



TABLE 9.2.RME
 

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR copes: ADULT FISHER
 

88-63, Langley Air Force Base
 

~:enarjo TlIDelrame: CurrenVFUlure 
Aeceplor Population: Fisher 
Rece~or Aae: Aduh 

Medium ElI:posure Exposure Chemlcql Carcinogenic Risk ChemlOal Non..CarOOoger1c Hazard QuoUeri 

Medium Poinl 

Ingestion Inhalation D.nnaJ Exposure Prima"! 1nge0ti0n Inhalation D.nnaJ E~ 

Routes Total Taroet Oman ROU:HTotaf 

nimal TISSue Animal Tissue Bivalves from Back River NORGANICS MORGANICS 

jAJuminum 

IAl5eniC 

.. 
2.2E..Q4 

- -
.. .. 

.. 
2.2E-04 

i'J'-""""" 
~..- Dev. NS 0.05 -

$kirw'vasculal 1.12 .. 
-
.. 

0.05 

1.12 

Fadmillll .. - .. - ~admium kidney 0.08 - - 0.08 

Fhromium (Total) - - - -- Fhromium (Tolal) Gl tracl/letuslbone marrowJSpleervllver 0.00 - - 0.0018 

!Copper .. .. .. -- Fopp,,, GI tract 0.16 .. - 0.16 

Iton .. .. .. - Iron bIood'1iver/Gllra~ 0.21 .. .. 02' 

Manganese .. .. - - Manganese CNS 0.03 - - 0.03 

Mercury .. - .. .. ".reuoy Oev. NS 0.04 - .. 0.04 

Selenium 

5it>ler 

.. 

.. 
.. -
.. .. 

.. 

.. 

Selenium 

~",,, 

UVl'lrlhalr/nallsJskWCNS 0.04 -- 0." -
.. 

.. 
0.04 

0.08 

~anadjum .. - .. - ~anadlum GI tractJCNSJkIdneylbone marrownlver 0.0' .. - 0.0. 

Izinc .. - - - ~,"" blood 0.19 - .. 0.19 

IoRGeNICS IoRGeNICS 

~ldrin 5.1E-Q7 .. - 5.1E-07 ~'dlin liver 0.00 .. - 0.0023 

jArocior 5432 1.7E-05 - .. 1.7E-QS !ArocIor 5432 We .. - .. -
BellZo(a)anthracene 2.4E-<>6 .. - 2AE-06 Benzo(a)anthracene WA - .. - .. 
Benzo(a)pyrene 2.6E-05 - - 2.6E-05 Benzo(alpyrene WA - .. - .. 
Benzo(b)fluoranthene 2.7E-06 .. .. 2.7E-06 leenzo(b)lIuoranthene WA - .. - -



-
-- -

--

TABLE 9.2.AME
 

RME SUMMARY OF CANCER RISKS AND NON.cANCER HAZARDS FOR COPCs: ADULT FISHER
 

8S-63. Langley Air Force Base
 

Scenario TImelrame: CUrTenVFuture 
Receptor Popuiaiion: Fisher 
Receptor Aae: Adult 

Mel)ium Exposure Exposure Chemlc:al CardnogeniC Risk Chemical Non-C.~Hazard CIuoUenI 
Medium Polm 

ne_ e_Iogestion lmaIation Dermal Exposure Prima<y 

RotJIes Total ,._Oman - ROlAeI: TOCII 

Heptad1lor epoxide 4.2E-07 4.2E-Q7 0.01 0.01liY.' - -He"."""'.OO_ 
.. _una.,.....,~PCB 12!)4 6.5E-oEi 6.5E-06 PCB 1254 0.38 0.38- -

9.6E-Q7PCB 1260 9.6E.Q7 PCB 1260 NlA- -- - - -
2.7E·071pha·9HC 2.7E-Q7 Ipha·BHC NlA- - -- - -

.elta-BHe 5.9E-oa 5.9E-oa elta·BHC NlA - -- - -
(TOlal) 2.7E-Q4 2.7E-Q4 (Total 2.4- 2.4-- -

·
 ·
 ·
 ·
 ·
 
·
 ·
 ·
 ·
 ·
 ·
 ·
 ·
 ·
 ·
 

Tot81 blood HI 

ToIafCNS HI 

TDIal Dev. NS HI 

Total eye HI 

Tol" fe1U8 HI 

Tolal Ollract HI 

Total hair HI 

Tot8Illrrv'rul& sys18m HI 

Totallddnay HI 

Total Nver HI 

Total nalla HI 

Totel sIdn HI 

Total vucuar HI 

Total Bore MafTOW 

Total Spleen HI 

0."1 

0.10 

0.084 

0.38 

0.0015 

0.39 

0.040 

0.38 

0.10 

0.29 

0."2 

12 

1.1 

0.022 

0.0018 



TABLE9.1.CT 

CT SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: CHILD FISHEA 

S8-63, langley Air Force Base 

Scenario Timelrame: CurrenUFUlure 
Receptor Population: Fisher 
Ae~~or Ane: Child 

Medium Exposure 

Medium 

Exposure 

Pol'" 
Chemical 

Ingeslion 

Carcinogenic Risk 

Inhalation Dermal Exposurl'. 

Chemical 

Primary 

Non-Carcil'lOgenIC Hazard QuotIent 

Ingestion ......tion Oennal 
E_ 

Routes Talai TaroelOraan Roulel Total 

~nimaJ Tissue Animal rlSSU8 Bil/alves from Back Ril/er NORGANICS INORGANICS 

jAJuminum .. - - - !Aluminum Dev. NS 0.00 - - 0.... 

JArsenic 3.3E·06 - - 3.3E-06 jAll;enic eldJ\"vascUar 0.24 .. - 0.24 

admium - - - - ~admium "dnay 0,01 - .. 0.01 

Fhromium lTotal) .. - .. .. Jchromium (Tolal) GllractlletusJbooe mBrTOw/spleenlllver 0.00 - - 0.0001 

'opper .. - .. - Ie°P... Gilract 0.Q1 .. - 0.01 

Iron .. .. .. .. Iron blolx1Iliver/Gllraa 0.03 .. .. 0.03 

Manganese - - .. .. Manganese CNS 0.00 .. .. 0.005 

Mercury .. .. .. .. Mercury Oel/. NS 0.01 .. - 0.01 
Selenium .. - .. .. Selenium 1I1/ermr/nail:!llskirVCNS 0.01 .. .. 0.01 

Silver .. - " .. Silvsr skin 0.01 .. .. 0.01 

Ivanadium .. .. .. .. Vanadium GllractlCNSlkidneylbo1l9 marrawl1iver 0.00 .. - 0.003 

Inc .. .. .. .. Inc blood 0.02 .. - 0.02 
pRGANICS .. ORGANiCS .. 

Idrln 7.SE-09 .. 
" 7.5E-09 Aldrin Uver 0.00 .. - 0.0005 

fArocIor 5432 2.5E-<l7 .. " 2.5E-<l7 ;Arodor 5432 NJA - .. .. .. 
Benzofa)anlhracene 3.9E-OB .. .. 3.9E·08 Bsnzofa)anthracene NlA - .. - .. 
Benzo(a)pyrell9 4.0E-<l7 - .. 4.0E-<l7 BE!nzo(a)pyrene NJA - .. .. .. 
leanzo(blfluoranthene 4.1E..(I8 - .. 4.1E-08 B&l1Zo(bllluoran!hene NJA .. .. - .. 



TABlE9.1.CT 

CT SUMMARY OF CANCER RISKS AND NON-eANCER HAZARDS FOR copes: CHILO FISHER 

SS-63, langley Air Force Base 

Scenario Timeframe: CurrenllFUlul'(l 
Receptor Population: FISher 
Rec&Dtor A08: Child 

Medil.lll Exposure Exposure Chemical carcinogenic Risk Chemical Non-Carclnogenlc Hazard OuotIenl 

Medium Point 

Ingestion Inhalalion Dennal exposure 
Routes Talai 

Primary 

Ta......tOmAn 

Inge.Uon lnhaJa'on Oenna! E_... 
Routes Total 

Heptachlor epoldda 

PCB 1254 

PCB 1260 

5.SE..Q9 

9.0E.Q8 

1.4E-oa 

-

-
-

-
-
.. 

5.SE..Q9 

g.oe-os 
1.4E-oS 

Heptachlor apoxlde 

!PcB 1254 

IeCB 1260 

liver 

Immllle system'eyelnalls 

NlA 

0.00 

0.08 

-

-
-
-

-
-
-

0.002 

0.08 

-
Ipha·BHC 

!delta.BHC 

(Total 

3.5E·09 

5.2E·10 

4.1E-06 

-
-
-

-
.. 

3.5E-09 

5.2E-10 

4.1E·06 

""",·BHC 

lialta-SHe 

fTOlal) 

NlA 

NlA 

-
-

0.4 

-
--

-
-
-

-
-

0.4 

Talai blood HI · 
TolalCNS HI · 

Total Dev. NS HI · 
Tolal eye HI · 

ToljlllfelllllHI · 
Tolal Gllratt HI · 

Tolar hair HI · 
TolallmmLJ"l& syslem HI · 

Totalldd09y HI · 
Tala/liver HI · 
Tolal nails HI · 
Total skin HI · 

Tol81 vASCUar HI · 
Tolal Bone Marrow · 

Total Spleen HI · 

0.05 

0.02 

0.011 

0.08 

0.0001 

0.04 

0.009 

0.08 

0.02 

0.04 

0.08 

0.' 

0.2 

0.003 

0.0001 



TABLE 9.2.CT 

CT SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: ADULT FISHER 

SS·63, Langley Air Fon;e Base 

Scenario Tlmetrame; CurrentlFuture 
Receptor Population: Fisher 
Receetor Ace: Adu/l 

MedilMl EXpoBUIlJ 

Mediwn 

Exposure 

Point 

Chemical 

~stlon 

CarcinogerVc Risk 

inhalation 0._ E><pOOU" 

Chemical 

Primary 

Non-Carcinogenic Hazard 0u0tienI 

Ingestion ........., 0._ E_ 
Routes Tctal Tarnel Oraan Routes rotal 

nimal TIssue Animal Tissue Bivalves from Back River NORGANICS NORGANICS 

Iwnlnum .. .. .. - ,""",,'nurn Dev. NS 0.00 - - 0.003 
Arserjc 1.1E-05 - .. UE-QS Arsenic skinlvascular 0.19 - .. 0.t9 

Icadmium - .. - .. admium kidney 0.01 - - 0.01 

Jehrornlll:Tl (Talai) 

Icopper 

Iron 

.. 

.. 
-

-
.. 

-

-
.. 

-

.. 

.. 

.. 

!lChromilJ1) (Total) 

""pe' 
iron 

GI tractlteluslbone marrow/Spleervllvef 

G1 tract 

bIoodIIiver/GI tract 

0.00 

0.01 

0.02 

-
-
-

-
-
-

0.0001 

0.01 

0.02 
Manganese .. .. - .. ~anganese eNS 0.00 - - 0.004 
Mercury - .. - - Merc:ury Dey, NS 0.00 - - 0.005 
Selenium .. .. .. - Selenium Liverlhair/nailslskllVCNS 0.01 - - 0,01 
Silver - .. .. .. Silver .itin 0.01 - - 0.01 
Vanadium .. .. .. .. !vanadium 01 tracVCNSllddneyJbooe marrowJ1lver 0.00 .. - 0.002 

lOG .. .. - .. 'OG blood 0.02 - - 0.02 
ORGANICS ORGANICS 

Idrin 25E.Q8 .. .. 2.5E·08 fAldrin liver 000 .. - 0.0004 
Arodor 5432 8.IE-07 .. .. 8.1E-07 Areelor 5432 NtA - .. - -
Bel\Zo(a)anlhracene 1.3E-Q7 .. - 1.3E·07 Benzo(alanlhracene NtA - .. .. -
Benzo(a)pynme L3E-Qa .. - 1.3E-Q6 Benzo(a)pyrene NtA .. - .. -
BeN::o(bllluoranthene 1.4E-Q7 - - 1.4E·07 Benzo/bllluoranihene NiA .. - - -



--
--
--
--
--
--

TABLE 9.2.CT 

CT SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs; ADULT FISHER 

SS-63. Langley Air Force Base 

Scenario TIme/rame: CurrenVFuture 
Receptor Population: Fisher 
Receptor Aae: Adult 

Medilnl ExpCl$ure Exposure Cilemica\ CaTciOO98n1c Risk Chemical Non-Carcinovenlc Hazard OUotlelll 

Medium Point 

IngeStion Inhalation Dermal Exposure 

Routes Total 

Primary 

Tame! 0..,." 

Ingestion ImaJation 

He~achlorepoxide 1.9E·08 

CB 1254 3.0e-07 

PC81260 4.5E-Q8 

Iphs·SHC 1.1E-08 

el1a-SHC ~JE-09 

(Total) 1.4E-QS 

-
-
.. 
-

-
.. 

.. 

-
.. 
.. 
-
-

1.9E·08 

3.0E-Q7 

4.5E-oB 

1.1E-08 

1.7E-09 

1AE·05 

eplachlor epoxide 

,"CB 1254 

C81260 

Ipha·SHC 

della-SHe 

ITotal) 

liver 

Immune sy$lemleyeJnalls 

NtA 

NtA 

NtA 

0.00 

0.06 

-
-
-

D.• 

-
.. 
-

-
-
-

e_ 
ROUInTotli 

0.001 

0.06 

-
-
-

D.• 

De_ 

Totm blood HI • 

Tolal CNS HI • 

Tolal Dev. NS HI. 

Talai eye HI _ 

Tolal fetus HI _ 

Tolal Gilract HI_
 

Total hair HI _
 

Totailmmune sVSlem HI_
 

Total kidney HI·
 Totalliver HI •
 

Tolal nails HI •
 

Total ski'l HI.
 

Tolal\la~arHI. 

Total Bone Marrow · 
Tolal Spleen HI · 

0." 

0.01 

0.008 

0.06 

0.0001 

0.03 

0.007 

0.06 

0.01 

0.03 

0.06 

02 

0.2 

0003 

0.0001 
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TABLE 10.1.RME
 

RME SUMMARY Of CANCER RISKS AND NON·CANCER HAZARDS FOR COPCCHILO FISHER
 

$$-63, Langley Air FCItU Bne
 

Scenario TimlitfrBme: CUtTlInliFulure 
Receplor Population: Fisher 
Rece~lor Ao~: Child 

ExposureMedium Exp05ure Chemical Cal"Ck1oganlt: Risk Chemical Non·CarrinOll'llnif; Haurd Quotient 

Mll(jium Point _... 
Ing.stion lnhllll!llionIngestion InhalalicJn Expasu~ Prim.ry ""~.""",,' 

Tartll!llOman Roullls Total Routes Total 

SurfaeeWaterSurface Waler Surface Waler from Back River -- - -- -
_.~-

~----~ ---
fTobil IT~ -- - -

nimal Tissua Animal Tinu. Fish ~m 9at:k River INORGANICS NORGANICS 

54E-05 I'MInic Pin/"lascular 1 15E-05lA,"",nit: 

ORGANICSORGANICS 

4,4'·0004,4'-000 1.3E-07 1E·07-
1 eE-07 2E-07 4,4'-00E4,4'·DOE -

3E-oS rodor 5<13232E·05i"rodor 5432 - -
1.7E·ll6 2E-06 PCB-1248PCB-1248 - -

PCB-125<1PCB-125<1 8.3E·ll6 8E-06 Immune aralemfere/naUa 2 2-
PC8-126QPCB·1260 22E.Q6 _~_~,_oe -._-----_._--------_.. 

(To131) (Towl 331£·04 1E-04 3.3-
INORGANICSCrabs from Bael< River INORGANICS 

___~n1va~ar___ 2.1ArseniC 1E-04 rsanlC __2:!_.-~~~-~ 
-_.~-- -

rTotal To," 2.1 21IE.... 1E-Q.4 

To181 Haurd Inda. Aero.a Surface WIltTotal Risk ACion Surface Wale 

Total Risk Acroll Animal Tiuu Talai Hazard Index Aero.. AI'limal Tillu 52£·04 

Tolal Risk Ac;rou AU Media and AU E.-po1ure Routesl 2E.().4 II Total Hazard' lnde. Aero.. Aa Media afld AM EllpOsl¥8 Rout.4 5 H 

" .. ". HI0;
Totallmmuna syslam HI .. 2 

Total nail. HI .. 2 

TolIIl aldn HI .. 3 

Talai v..cular HI .. 3 



- - ------ ---- -----

------

----

TABLE 'O.2RME 

Rt.4E SUMM....Ry OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPC-.OULT FISHER 

55-63, langill)' Air Foree 86" 

Scenario Timeframe: CUrT8l'1t1Future 
Receptor Poptllalion Fisher 
Receptor Age: Adult 

Non-Cerclnogani!;; HlIZard QUOliwll Mlldium E~posufe c:otposure Chemical Carc,;oovenic Risk Chamae-I 

Medium Point 

Inhal.lion Exposure 

Routes Tol.Il 

SuffaCfl wat&r 

Ingestion Dermal 

Surface water Sutf8ce Water from Back River - - --
(Tolal)  {Total-

!Animal TiSSlJll Al'llmal Tiuue Fish frum Sack River INORGANICS 

jArieniC 

INORGANICS 

2,1E-04 2E-04 rnnie; 

ORGANICS 

- -
ORGANICS 

(odor 5432 1E-o< roclor5432 

PCB-1254 

'.3E-04 - -
3E-05HE-OS PCB-1254 

(TOlal) ,,-0< 
--_-.. 

4E·Q4 [Total 

Crabs frDlTl Sac.k R,~er IP"'ORGANICS INORGANICS 

A,s~">c J"$liInic 

ITolal 

4E·Q4 "E·l)o4- -
4E·04 4E·D4 ITolel 

Total Risk ACton Surf.at Wale 

-
.. 

Total Risk Acron Animal Tinu 7E·04 

Primary
 

Taraet Oraan
 

-
-

,klnlltescul.lr 

-
Immune .y.lenveyelnails 

s!l.inlV8Sc.ul8r 

lngeltion 

-
-
1 

-
2 

3.0 

2 

1.' 

, 
-

-

-
-

---_.
-

"""",,I 

--_." 
-
-

-
-

-
. __ .. -

Tolel H8urQ Indel( ACtOst SurTlK:A Wal
 

T01.;;11 Hillard Index Across Animal Tissu
 

Exposurt 

Routes Total 

-
-
1 

-
2 

3.0 

2 

"


-
5 

Total RiSk ACtOU All Media al'lCl AR ExPOSUIll Roules~ 7E-04 ~ Total H8ZIrd Index Acron All Media and AI Ell:poIUrw ROule~ 5 I 

Totallmmuna lVlt"" HI '" 2T'~I"'HI'ITotel !'1411~' HI" 2 

Tolal lilin HI • 3 

Total vascular HI " 3 



TABLE 101CT 

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR CQPCt::HILD FISHER 

$$-63, Langley Air Force Base 

Scenario Timelnlme: CUl11InliFulu-re 
R,ceplor Populalion Fish,r 
IR,ceplor A(HI: ChIld 

Medium 

ISurface Wale, 

Exposure 

Med,um 

Surface Watl&( 

Exposure 

Poinl 

ISurlace W.ler from Back River 

Chemical CarciooliJMlie Risk 

Ingestion I Inhalation OOmo Exposure 

Chemical Non-CwnGQ8nic Hazard Quolienl 

Ingestion 1rw,.l8tion llo<mal Expolure 

nimBI Tissve Animal TiSSue IFish from Back River IINORGANtCS 

.rsenie 

ICalcium 

!MagneSiUm 

elh!flmef\:ufy 

Potassium 

(TolB11 

3.2E-06 3E-06 

ROUIe' Total 

IINORGANICS 

rsenic 

lcalcium 
Maqnesium 

IMet/1ytmercury 

!Potassium 

(Tolel 

skInIvlscutar 

Dev. NS 

PrilTllll')' 

Taroet Ontan 

1---- ---_.---------------,-----.--

02 

0,024 

02 

O,02~ 

Routes Total 

---

Crabs frorn Back River 

IArsenie 

Selenium 

ISoon.m 

ORGANICS 

4.4'-000 

i4,4'-00E 

IArotlo, 5432 

PCB-1246 

PCB-1254 

PCB·1260 

IINORCiANICS 

(Tolal)1 

(TOlilJ}1 

3.7E-09 

85E-09 

60E·or 

61E,08 

27E-07 

1,1E-Or 

AE·06 

BE-Of! 

BE-06 

TOlal R,sk Acrou. Surtac. wall --~ 

Total Risk Acroll Anim.1 Tinu 1E:; 

4E-09 

9E-09 

eE-or 

6E-08 

310-07 

1E-07 

4E-06 

!
e~-06 
6E-06 

Selenium 

"""m 
RGANICS 

4,4'·000 

4,4'-ODE 

rodor 5432 

I 
PCB.1248 

PCB-125A 

PCB·1260 

IJNORGANICS 

l~rseFile 

(Tolal 

/Total 

L1v.rJhair/nailsiskirVCNS 

Immune system/eye/nails 

sklmalcular 

0008 

0.2 

05 

04 

0.' 

Tolal Hllzard IrQ" AtrolS surrlll;8 wat~ II 
Tolal Hazard lnde" Acrosa Animal TllSu 09 

0.008 

0.2 

05 

o. 
O. 

Tolal Risk AcrOS5 All Media aFid All Exposu,. ROuiesL 'E-05 I Tolal Hllzard lndax Across All Medii and All El!pollur. ROUI.~ 0,9 ~ 

T~ey.HI" 02 

TotIIl hair HI" 0.008 

Total Immune I~'tem HI" 02 

TOlal nail, HI " 02 

TDIal Ilkin HI " 0 7 

Total yalcular HI" 0 r 



TABLE 10 2 CT 

RME SUMMARY OF CANCER R1SKS AND NON·CANCER HAZARDS FOR COPC"OULT FISHER 

S$.e3, Langley Air Foree Bn' 

Scenario Tim,lrame: CurrenVFuture 
ReCllp!Of Populalion: Flshet 
IReCllplOf Aile: Adull 

Medium 

Medium 

E~poSlSfe 

Point 

Exposure Chemical 

Ingestion I Inhalation 

-
--

CarCinogenic; Risk 

E><po."", 

Chemical 

Routes Total 

Primllry 

Target Orcan 

1--

Ingestion IntlaJation 

Non-Carclnogenic Hatard QlJOlient 

o.m._ Exposure 

Routlls Total 

~._-

I~nimal Tissue 

iSlIfface Watst 

Animal Tissu, 

Surface Water 

]Fish from Back River 

ISur1ace Water from Back River 

IINORGANICS 

r..nie 

Ilcium 

Mllgnlsium 

;M,thylmercury 

IPotassium 

SelenIum 

SodIum 

(Total 

10£-05 1E-05 

INORGANICS 

1l.s.fS8fliC 
Icelcium 

I 

Magnesium 

Melhyimercul'Y 

IPotassium 

ISelenium 

(Total) 

.kiM_SWlar 

OevNS 

Uverlhair/naililskin!CNS 

0.2 

0.019 

0.006 

0.2 

0_019 

0006 

rador 5432 
I 
IPCB.1248 

IORGANICS 

14,.('-000 

4.4'·00E 

IPCB·1254 

PCB-1260 

89E-07 

35E-07 

lE.{)5 

20E-06 

20E·07 

12E-08 

2,BE-OS 

2E-00 

2E·07 

1E·OO 

3E-Oe 

9E·07 

,rocIor 5432 

IpcB.12.(e 

I 

Sodium 

ORGANICS 

1 

4,,(·-000 

4,4'-DDE 

PCB-1254 

PCB-1260 

(Tolal), 

Immune Iyllomleyelnllils 02 

0.' 

0.2 

0.' 

Crabs from 8&cl1 River 

,.--semc 

INORGANtCS 

(Tolall] 

fTOlall/ 

Total Risk Across Sur1ace we:) 

Tolal Risk Aeross Animal Tin 

2E-05 

2E..{)S 

3E-OS 

2E-05 

2E-05 

4E·07 

1E-05 

II 

rsenlc 

ilNORGANICS 

(Total) 

skirWescular 

Total Hazard lndell: Aero" StJrlace WIlt] 

TOlal Hazard tnde~ Acroll Animal Tlllu 

0.3 
--------

0.3 

0,7 

03 

0.3 

I 

Total Risk Acron AN Mlldill~dAM Exposure ROUlesij 3E-05 ; Tot.! Hazard Inde~ Aaon ... n Media and ...REllpOsur. Rou1.~ 0.7 I 
Total.y' HI z 02 

Tol8I hair HI '" 0.006 

Totallmmuntl system HI" 02 

Total nailS HI ., 0,2 

Tolal Ik," HI" ~ 
TOlall ....aeulal HI" r==o=s 



TABLE 10.1.RME 

RME SUMMARY OF CANCER RISKS AND NON-eANCER HAZARDS FOR COPes: CHILD FISHER 

55-63, Langley /4Jr Force Base 

E:aliO Timellame: Currenl/Fu\1Jle 
ReceplOl Population: Asher 

eceptor Aae: Child 

Medium E~posure Exposure 

Medium Po.. 

AnImal Tissue Animal TISSUEI BIvalves Irom Back Rlvel 

Chemical carcinogenic Risk Chemical ~ .........-..
 
0,,,,,,,,Inhalation Exposure .-_T....""""""""""" """'" Routee TOIal Tarael Oraan --"'"NOROANICS !"ORGANICS 

12I.' - -f\< """'....'" 
rRGANICS bRGAHICS 

(Total) 0• .00 (Tol8I) 12OE.oo 12- -- -
Total Risk Across All Exposure RouIesfPalllWEl'o'S 0• .00 Total HilZ8rd Index Acrou All EJcpo$ln RouIfIIIPathw8vl 12 

Totallkln HI. c::::!U 
ToialVUClArHl.~ 



--

TABLE 10.2.RME 

RME SUMMARY OF CANCER RISKS AND NON--CANCER HAZARDS FOR COPCs: ADULT FISHER 

55-63. Langley Al' Force Bass 

l::oariO Timelrame: CUlleflVFulure 
e<:aplOl' PopulalIOll: Fisher 

Re<:8DtOf~: Mull 

Medium Exposu'e EXpo$~e 

".""rn PoInt 

[Animal TIssue Animal TIssUe Bivalves lrom Back River 

Chemical 

NORGANICS 

~efliC 

RGANICS 

Aloclor 5432 

Benzo(alllYfefle 

(Tolal) 

Carclllogelllc Risk ~ HualdOUotlltlt~" 

lngesllon Inhalallon Dermal ElIpo$~e .........
 """'"""""" Routes Total _To'tIT_"'~ -
!",,".ANICS....,.2.2E.Q4 2.2E..Q4 1.1 ...- ...",,,,,"'"- - -
IoRGANICS 

1.7E-QS '.7E-QS--
.. ..2.6E-05 2.6E-05 

2.6E.()42.6E..Q4 (Total) 1.1 - 1.1- - -
Tolal Risk Across All Exposure RoutesIPalhwavs 2.6E.()4 Tolal Hazard Index Ac,oss M Exposure RouIeSIPathWliY.! 1.1 

TotIiIIklnHl.~ 
TotalYPClNr HI. ~ 
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Ecological Risk Assessment Data 
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Table 7.1-1. Summary of SERA Results for Specific Receptors, Site SS-63 

-.l, 
00 '"
 

Benthic Invertebrates Croaker Klnafisher Mink 

SERA SERA SERA SERA 
Parameter Results Parameter Results Parameter Results Parameter Results 

Inoraanic Analvtes 
lAlumlnum · Aluminum · Aluminum · Aluminum · 
Antimony 

rsenle 
· · 

Antimony 
Arsenic 

· · 
Antimony 
Arsenic 

· 
1 

Antimony 
Arsenic 

· · 
Barium 1 Barium · Barium 1 Barium · 
Beryllium · Beryllium · Calcium 3 Beryllium 1 
Cadmium · Cadmium · Chromium 1 Cadmium 1 

Calcium 3 Calcium 3 Copper 1 Calcium 3 
Chromium · Chromium · Iron 1 Chromium · 
Cobalt · Cobalt · lead 1 Cobalt 1 
!Copper 1 CopPer · Magnesium · Copper 1 
Cyanide 
Iron 

· 
1 

Cyanide 
Iron 

1 · Manganese 
Mercury 

1 

· 
CYanide 
Iron 

1 
1 

Lead · Lead · Nickel 1 Lead · 
Magnesium 1 Maanesium · Potassium 3 Maaneslum · 
Manganese 
Mercury 

1 

· 
Manganese 
Mercury 

· · 
selenium 
Silver 

1 
1 

Manganese 
Mercury 

1 

· 
Nickel · Nickel · Sodium 3 Nickel 1 
Potassium 3 Potassium 3 Vanadium 1 Potassium 3 
Selenium Selenium · Zinc · Selenium · 
Sliver · Siiver · Silver 1 
Sodium 3 Sodium 3 Sodium 3 
Thallium 1 Thaiilum · Thallium · 

anadium 1 Vanadium · Vanadium · 
Zinc 1 Zinc · Zinc 1 

Volatile Organic Compounds 
cetone 2 Acetone 1 Acetone 1 Acetone 1 

2-Butanone (MEK) 2 2-Butanone (MEK) 1 2-Butanone (MEK) 1 
Carbon disulfide 2 Carbon disulfide 1 Carbon disulfide 1 
Methvlene chloride 2 Methylene chloride 1 Methylene chloride 1 
Toluene 2 Toluene 1 Toluene 1 

Semi-volatile Organic Com ounds 
2-Methylnaphthalene 2 2-Methylnaphthalene · Bis(2-ethylhexyl)phthalate 1 i 2-Methylnaphthalene 1 

cenaphthene 1 Acenaohthene · Phenol · Acenaohthene · 
Acenaphthylene · Acenaphthvlene · Acenaphthylene 1 
Anthracene · Anthracene · Anthracene · 
Benz(a)anthracene · Benz(a)anthracene · Benz(a)anthracene · 
Benzo(a)pyrene 
Benzo(b)f1uoranthene 

· · 
Benzo(a)pyrene 
Benzolb)f1uoranthene 

· · 
Benzo(a)pyrene 
Benzo(b)f1uoranthene 

· · 
Benzo(a,h,llpervlene 
Benzo(k)f1uoranthene 

· Benzo(a,h,l)pervlene 
Benzo(k)f1uoranthene 

· · 
Benzo(a,h,l)pervlene 
Benzo(k)f1uoranthene 

· · 
Butylbenzylphthalate 2 Butylbenzvlphthalate 1 Butylbenzvlphthalate 1 
Bls(2-ethylhexyl)phthalate · Bis(2-ethylhexyl)phthalate 1 Bis(2-ethylhexyl)phthalate 1 
Carbazole 2 Carbazole · Carbazole 1 
Chrvsene · Chrvsene · Chrvsene · 
Olbenz(a,h)anthracene · Oibenz(a,h anthracene · Dibenz(a,h)anthracene 1 



___ ~L £L -- 
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Table 7.1-1. Summary of SERA Results for Specific Receptors, Site 55·63 

-J, 
w 
'0 

Benthic Invertebrates Croaker Kingfisher Mink 

SERA SERA SERA SERA 

oibenzofuran 
Parameter 

2 
Results 

Olbenzofuran 
Parameter 

· 
Results Parameter Results 

Dlbenzofuran 
Parameter 

· 
Results 

Fluoranthene · Fluoranthene · Fluoranthene 1 
Fluorene · Fluorene · Fluorene 1 
Indeno(1,2,3-cd)pyrene · Indeno(1,2,3-cd)pyrene · Indeno(1,2,3-cd)pyrene 1 
Naphthalene 
Phenanthrene 

2 

· 
Naphthalene 
Phenanthrene 

· · Naphthalene 
Phenanthrene 

1 · 
[pyrene · IPYrene · Pyrene 1 

2,6-Dinitrotoluene 
2·Methylphenol 

2 

· 
henol 1 

Pesticides & PCBs 
Aldrin · Aldrin 1 Aldrin 1 Aldrin 1 
Arochlor 5432 · Arochlor 5432 · Dieldrin 1 Arochlor 5432 1 
IArochlor 6040 · Arochlor 6040 · alpha-SHC 1 Arochlor 6040 1 
Arochlor 6062 · Arochlor 6062 · beta-BHC 1 Arochlor 6062 1 

rochlor 6070 · Arochlor 6070 · gamma-BHC(lindane) 1 Arochlor 6070 1 
Dieldrin 1 Oicamba 1 alpha-Chlordane 1 Dieldrin 1 
alpha-BHC 1 Dieldrin 1 gamma-Chlordane 1 alpha·BHC 1 
beta-BHC 1 alpha-BHC · Endosulfan I 1 beta-BHC 1 
gamma-BHC(lindane) 
alpha-Chlordane 

1 
1 

beta-BHC 
IQamma-SHC(L1ndane) 

· · Endosulfan II 
Endosulfan Sulfate 

1 
1 

gamma-BHC(lindane) 
alpha·Chlordane 

1 
1 

gamma-Chlordane 
Endosulfan I 

· · alpha-Chlordane 
Igamma-Chlordane 

· · 
Endrin 
Endrin Ketone 

1 
1 

gamma-Chlordane 
delta· BHe 

1 
1 

Endosulfan II · delta· BHC · 4,4'·000 1 Endosulfan I 1 
Endosulfan Sulfate · Endosulfan I 1 4,4'-00E 1 Endosulfan II 1 
Endrin · Endosulfan II 1 Heptachlor 1 Endosulfan Sulfate 1 
Endrln Ketone · Endosulfan SUlfate 1 Heptachlor eooxide 1 Endrin 1 
IEndrin Aldehyde · Endrin · PCB-1248 1 Endrin Ketone 1 

,4'-000 · Endrin Ketone 1 PCB-1254 1 Endrin Aldehyde 1 
f4,4'·DDE · Endrin Aldehyde 1 PCB·1260 1 4,4'-000 1 
4,4'·OOT 
HeptaChlor 

· · 
4,4'·000 
4,4'-00E 

1 
1 

2,4,5-T 
MCPP 

1 . 4,4'-00E 
4,4'-00T 

1 
1 

Heptachlor epoxlde · 4,4'·OOT 1 oicamba 1 Heptachlor 1 
~CPA 2 Heptachlor · delta· BHC 1 Heotachlor eooxide 1 
Methoxychlor · Heptachlor eDoxide · 2,4,5 - TP 2 MCPA · 
PCB·1254 MCPA · MCPP · 
PCB-1260 

,4,5-T 
1 
1 

Methoxvchlor 
PCB -1248 

· · Methoxychlor 
PCB - 1248 

1 
1 

2,4-0 2 PCB-1254 · PCB-1254 · 
PCB·1260 · PCB-1260 1 
2,4,5-T 1 2,4,S·T 1 
2,4,5-TP 1 2,4-0 1 
2,4-0 1 Oicamba 1 
2,4-08 · 

.. - Chemical will be evaluated in BERA (chemicals are in bold type) 
1 • Hazard Quotient less than 1 - not evaluated in BERA 
... ..,- or ..." _ •.~"~hl... ...,,1 ..",.I"",IArl in RI=R:A 



=-- .-,--

~ e e
 

Table 7.1-2. Baseline Assessment and Measurement Endpoints for the Evaluation of Aquatic Ecosystems, 
5ite 55-63 

....,, 
o ~ 

Assessment Goal Assessment Endpoint Risk Questions Measurement Endpoint 

Protection of 
aquatic ecosystem 
structure and 
function 

Protection of benthic and epibenthic 
invertebrate communities from toxic effects of 
contaminants in sediment to maintain species 
diversity, biomass, and nutrient cycling 
(trophic structure); to provide a food source for 
higher level consumers; and to insure that 
contaminant levels in benthic invertebrate 
tissue are low enough to minimize the risk of 
bioaccumulation and/or other negative toxic 
effects in higher trophic levels. 

Are levels ofsite contaminants in sediment 
sufficient to cause adverse alterations to the 
structure and/or function to the benthic 
community at either the population or 
community level? 

To determine whether concentrations of chemicals in 
sediment are toxic to benthic organisms, a IO-day 
toxicity evaluation was performed using the amphipod 
Leptocheirus plumulosus. The endpoint for this 
evaluation was survival. Test results were compared 
with those from a reference location. This test was 

I 'U.:'led previously to determine toxicity of sediment 
during basewide toxicity testing at Langley AFB. 
Collocated sediment samples were analyzed for 
Target Analyle Ust (TAL) metals, Target Compound 
List (TCL) organics, PCTs, chlorinated herbicides, 
total organic carbon, particle size distribution, and 
percent moisture. Care was taken to collect sediment 
samples from depositional areas. 

To determine whether concentrations of chemicals in 
sediment which become resuspended and dissolved in 
the water column are toxic to organisms inhabiting 
the water column or upper portions of the benthic 
substrate and to determine whether contaminants are 
impacting the reproductive capability of these 
organisms, a 7·day toxicity evaluation was performed 
using mysid shrimp (Mysidopsis bahia). The 
endpoints for this evaluation were survival, growth 
and fecundity. Test results were compared with those 
from a reference location. To evaluate the effects of 
sediment resuspension on the water column and the 
subsequent impact on aquatic organisms, this test was 
performed using elutriate prepared by mixing 
sediment and water. This test provided insight into 
whether epibenthic organisms are being adversely 
affected by contaminants and addressed the potential 
effect of the frequent sediment resuspension, which 
occurs in the Back River. Collocated sediment 
samples were analyzed for TAL metals, TCL 
compounds, PCfs, chlorinated herbicides, total 
organic carbon, and Darticle size distribution. 
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Table 7.1-2. Baseline Assessment and Measurement Endpoints for the Evaluation of Aquatic Ecosystems,
 
Site 55-63 (Continued)
 

-.l.,.,-


Assessment Goal Assessment Endooint Risk Questions Measurement Endooint 
Protection of 
aquatic ecosystem 
structure and 
function. 

Protection of benthic and epibenthic 
invertebrate communities from toxic effects of 
contaminants in sediment to maintain species 
diversity. biomass, and nutrient cycling 
(trophic structure); to provide a food source for 
higher level consumers; and to insure that 
contaminant levels in benthic invertebrate 
tissue are low enough to minimize the risk of 
bioaccumulation and/or other negative toxic 
effects in higher trophic levels. 

Are levels ofsite contaminants in sediment 
sufficient to cause adverse alterations to the 
structure muJlor juncli01l to the benthic 
community at either the populatioll or 
community level? 

To determine whether concentrations of chemicals in 
the sediment are causing adverse alterations to the 
structure of the benthic macroinvertebrate 
community, sediment samples were collected for 
identification and enumeration of benthic 
macroinvertebrates. Indices measuring the richness 
and diversity of species composition were used to 
assess community structure and for comparison with 
a reference location. Similar evaluation was 
performed at other near-shore locations at Langley 
during the PAlSI. Collocated sediment samples were 
analyzed for TAL metals, TCL compounds, PCfs, 
chlorinated herbicides, total organic carbon, particle 
size distribution, and percent moisture. 

To provide additional evidence concerning the 
potential for adverse effects to benthic organisms 
attributable to concentrations of chemicals in 
sediment collected from near-shore locations, these 
chemical data were used in the SERA in conjunction 
with TEVs to determine HQ values for COCs. 

Protection of 
aquatic ecosystem 
structure and 
function. 

Protecting fish communities from toxic effects 
of contaminants in surface water to maintain 
species diversity; also ensuring that ingestion 
of contaminants by fish not have a negative 
impact on growth or survival; additionally, 
ensuring that contaminant levels accumulated 
in fish tissue are low enough to minimize risk 
of accumulation and negative effects to higher 
trophic levels. 

Are levels ofsite contaminants in water and 
sediment sufficielllto cause adverse 
alterations to the structure and reproductive 
capacity of the aquatic community? 

To provide information concerning the potential for 
adverse effects to the fish community attributable to 
concentrations of chemicals in the sediment and biota 
which are components of the fish diet, chemical data 
from sediment and biota samples collected from near-
shore locations were used to estimate the dose of 
various chemicals to the fish. The diet of the selected 
:i1dicator species, the Atlantic croaker, was assumed 
to consist of benthic invertebrates (assumed to have 
chemical concentrations equal to those detected in 
sedimenO, bivalves and killifish. The dose calculated 
for the croaker was then used in the SERA in 
conjunction with TEVs to determine HQ values for 
the cacs. 
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Table 7.1-2. Baseline Assessment and Measurement Endpoints for the Evaluation of Aquatic Ecosystems,
 
Site 55-63 (Continued)
 

..... 

.),. 
IV 

Assessment Goal Assessment Endpoint Risk Ouestions Measurement Endpoint 
Protection of Protecting fish communities from toxic effects Are levels ofsite contaminants in water and To provide insight concerning whether chemicals 
aquatic ecosystem of contaminants in surface water to maintain sediment sufficient to cause adverse contained in dietary components are accumulating in 
structure and species diversity; also ensuring that ingestion alterations to the structure and reproductive fish, samples of killifish were collected from near-
function. of contaminants by fish not have a negative 

impact on growth or survival; additionally, 
ensuring that contaminant levels accumulated 
in fish tissue are low enough to minimize risk 
of accumulation and negative effects to higher 
trophic levels. 

capacity ofthe aquatic community? shore locations adjacent to Langley AFB and 
analyzed for TAL metals, SVOCs, organochlorine 
pesticides, PCBs, PCfs, chlorinated herbicides, and 
cyanide. Samples of sport fish (predominantly 
croaker and spot) were also collected from near-shore 
locations adjacent to Langley and analyzed for the 
same list of chemicals. Because the sport fish were 
used for evaluation of potential adverse effects to 
human health, only the fillets were submitted for 
chemical analysis. Although analysis of the fillets 
excludes internal organs and other tissues in which 
chemicals may concentrate and may underestimate 
the concentrations of some chemicals in the fish, this 
was still considered to be useful information when 
used in conjunction with the killifish whole body 
data. The absence of specific chemicals or classes of 
chemicals in the fish tissue would provide an 
indication that these chemicals are being metabolized 
by the fish. 

To determine whether concentrations of chemicals in 
surface water and sediment are adversely affecting 
the aquatic community, samples of killifish were 
collected and analyzed for TAL metals, SVOCs, 
organochlorine pesticides, PCBs, PCfs. chlorinated 
herbicides, cyanide, percent lipids, percent solids, and 
percent water content. These data was compared to 
TEVs for survival or reproductive capacity from 
current scientific literature. 
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Table 7.1-2. Baseline Assessment and Measurement Endpoints for the Evaluation of Aquatic Ecosystems,
 

Site SS-63 (Continued)
 

-.I 

./.w 

Assessment Goal Assessment Endpoint Risk Ouestions Measurement Endpoint 
Protection of 
aquatic ecosystem 
structure and 
function. 

Protecting fish communities from toxic effects 
of contaminants in surface water to maintain 
species diversity; also ensuring that ingestion 
of contaminants by fish not have a negative 
impact on growth or survival; additionally, 
ensuring that contaminant levels accumulated 
in fish tissue are low enough to minimize risk 
of accumulation and negative effects to higher 
trophic levels. 

Are levels ofsite contaminants in water and 
sediment sufficient to cause adverse 
alterations to the structure and reproductive 
capacity of the aquatic community? 

To provide insight into the overall health of aquatic 
organisms and the potential for adverse effects from 
specific contaminants, samples of killifish and larger 
sport fish (such as spot or croaker) were carefully 
examined for any indication of stress or disease. At 
locations where elevated concentrations of specific 
contaminants are present such as lead concentrations 
in the vicinity ofERP Site LF·17 and PAH and PCB 
concentrations in the vicinity of Outfall 4 in the 
Southwest Branch, internal organs of fish were 
examined for contaminant-specific abnormalities. 
For lead, these include damage to the liver, kidney or 
gill. For PCBs and PAHs, these include damage to 
the liver or kidney. A similar evaluation was 
performed for fish obtained at a reference location. It 
is acknowledged that the fish collected during this 
effort cannot be closely associated with a discreet 
portion of shoreline because of their much larger 
home range, however, this effort still provides useful 
information concerning the health of fish whose 
range includes the contaminated areas as well as the 
overall health of the aquatic community. 

Protection of 
aquatic ecosystem 
structure and 
function. 

Protecting piscivorous birds to ensure that 
ingestion of contaminants in water or food 
organisms does not have negative impact on 
growth, survival, or reproduction. 

Are levels ofsite contaminants in surface 
water andjish sujJicierrtto have adverse 
effeCls on the long-tenn health and 
reproductive capacity ofaquatic feeding 
birds [belled kingfisher (~alcyonIJ lhat 
utilize the site? 

/, food chain model was used to evaluate risk to 
aquatic feeding birds that utilize the site as a food 
source. The selected endpoint receptor species is the 
belted kingfisher (Ceryle alcyon). Fish were 
identified as the primary food source for the 
kingfisher with shellfish as a secondary source. A 
dietary dose was calculated based on ingestion of fish 
and shellfish. The concentration of COCs in the fish 
and in shellfish was obtained from direct 
measurement. The resulting total daily dose was 
compared to existing toxicity data through the 
calculation of a HQ. 
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Table 7.1-2. Baseline Assessment and Measurement Endpoints for the Evaluation of Aquatic Ecosystems, 
5ite 55-63 (Continued) 

Assessment Goal Assessment Endooint RiskOuestions Measurement EndOoint 
Protection of Protecting semi-aquatic carnivorous mammals Are levels ofsite contaminants in surface A food chain model was used to evaluate risk to 
aquatic ecosystem that feed on aquatic life to ensure that water and fish sufficient to have adverse carnivorous semi-aquatic mammals that utilize the 
structure and contaminants in water and in food organisms effects on the long-tenn health and site as a food source. The selected endpoint receptor 
function. do not have a negative impact on growth, 

survival. or reproduction. 
reproductive capacity ofcarnivorous semi
aquatic mammals {mink (Mustela vison)J 
that utilize the site? 

species is the mink (Mustela vison). Fish and 
invertebrates were identified as the primary food 
source for the mink. A dietary dose was calculated 
based on ingestion of fish and invertebrates. The 
concentration of COCs in the fish was obtained from 
direct measurement. Concentrations of chemicals in 
invertebrates were assumed the same as those 
detected in sediment. The resulting total daily dose 
was compared to eXisting toxicity data through the 
calculation of a HQ. 

-.J Measurement endpoint evaluated in the SERA. 

t 
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Table 7.4-1
 

Summary of Baseline Assessment NOAEL-Based Hazard Quotients
 
Site 55-63 

-J 

.l-
V> 

COPEC 

(maximum concentration) Benthic 
(mean Concentration) Invertebrate 

Inorganic Analyte. 
Aluminum-max 
Aluminum-mean 
Antimony-max 
Antimony-mean 
Arsenic-max 
Arsenic-mean 
Barium-max 
Barium-mean 
Beryllium-max 
Beryllium-mean 
Cadmium·max 
Cadmium-mean 
Chromium-max 
Chromium-mean 
Cobalt-max 
Cobalt-mean 
Copper-max 
Copper-mean 
Cyanide-max 
Cyanide-mean 
Iron-max 
Iron-mean 
Lead-max 
Lead-mean 
Magnesium-max 
Magnesium-mean 
Manganese-max 
Manganese-mean 
Mercury-max 
Mercury-mean 

1.38E+OO 
5.61E-01 
1.95E+OO 
2.85E-01 
1.42E+OO 
6.69E-01 

NC
 
NC
 

1.48E+OO 
5.05E-01 
1.72E+OO 
2.34E-01 
3.02E+OO 
1.32E+OO 
1.56E+OO 
5.89E-01 

NC
 
NC
 

1.04E+OO 
2.51 E-01 

NC
 
NC
 

7.81E+OO 
1.80E+OO 

NC 
NC 
NC 
NC 

1.17E+OO 
3.99E-01 

Atlantic Croaker 

8.28E+02 
3.38E+02 
3.23E-02 
4.75E-03 
3.80E+01 
1.86E+01 
1.16E+03 
5.26E+02 
3.04E-01 
1.04E-01 
2.30E+OO 
3.82E-01 
3.69E+01 
1.57E+01 
3.32E+01 
1.25E+01 
8.56E+01 
2.35E+01 

NC
 
NC
 

4.22E+03 
1.86E+03 
5.35E+03 
1.24E+03 
1.04E+03 
5.59E+02 
9.80E+01 
4.32E+01 
3.42E+03 
1.23E+03 

Belted Kingfisher 

6.75E-02 
3.37E-02 
1.65E-02 
7.51 E-03 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
1"".v 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.55E+OO 
1.28E+OO 

NC
 
NC
 

2.07E+OO 
1.18E+OO 

Mink 

2.94E+OO 
1.20E+OO 
7.19E-03 
1.10E-03 
9.24E-01 
4.52E-01 
1.52E-02 
6.96E-03 

NC 
NC 
NC 
NC 

8.34E-03 
3.65E-03 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

6.37E-02 
1.48E-02 
6.82E-01 
4.47E-01 

NC
 
NC
 

3.77E-01 
1.39E-01 
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Table 7.4·1
 

5ummary of Baseline Assessment NOAEL-Based Hazard Quotients
 
5ite 55-63 

-..J 
J,. 
0\ 

COPEC 

(maximum concentration) Benthic 
(mean Concentration) Invertebrate 

Nickel-max 
Nickel-mean 
Selenium-max 
Selenium-mean 
Silver-max 
Silver-mean 
Thallium-max 
Thallium-mean 
Vanadium-max 
Vanadium-mean 
Zinc-max 
Zinc-mean 

Semivolatile Organic Compounds 
2-Methylnaphthalene-max 
2-Methylnaphthalene-mean 
Acenaphthene-max 
Acenaphthene-mean 
Acenaphthylene-max 
Acenaphthylene-mean 
Anthracene-max 
Anthracene-mean 
Benz(a)anthracene-max 
Benz(a)anthracene-mean 
Benzo(a)pyrene-max 
Benzo(a)pyrene-mean 
Benzo(b)11uoranthene-max 
Benzo(b)11 uoranthene-mean 

2.57E+OO
 
1.11E+OO
 
2.70E+OO
 
1.14E+OO
 
2.20E+OO
 
7.05E-01
 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

NC
 
NC
 
NC
 
NC
 

8.86E+OO
 
8.86E+OO
 
9.37E+03
 
4.31E+02
 
2.14E+01
 
9.25E-01
 
2.28E+01
 
1.03E+OO
 
9.95E+OO
 

5.10E-01
 

Atlantic Croaker 

6.93E+02 
2.98E+02 
7.83E+OO 
4.81E+OO 
9.27E+01 
3.10E+01 
1.84E+OO 
9.15E-01 
8.22E+OO 
3.64E+OO 
4.44E+OO 
1.21E+OO 

1.34E+01 
1.34E+01 
2.24E+OO 
1.90E-01 
4.93E+OO 
4.93E+OO 
8.80E+02 
4.05E+01 
9.44E+02 
4.13E+01 
3.36E+03 
1.52E+02 
2.44E+03 
1.27E+02 

Belted Kingfisher 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

3.12E-01
 
2.43E-01
 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Mink 

NC
 
NC
 

8.98E-02
 
5.89E-02
 

NC
 
NC
 

2.38E-01
 
1.19E-01
 
5.26E-02
 
2.34E-02
 

NC
 
NC
 

NC
 
NC
 

1.79E+OO
 
1.52E-01
 

NC
 
NC
 

1.87E-01
 
8.62E-03
 
1.10E-01
 
4.75E-03
 
1.69E-01
 
7.58E-03
 
3.83E-01
 

1.97E-02
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Table 7.4-1
 

Summary of Baseline Assessment NOAEL-Based Hazard Quotients
 
Site SS-63 

.h"
"
 

COPEC 

(maximum <on<entration) Benthic 
(mean Con«ntration) Invertebrate 

Benzo(g,h,i)perylene-max 
Benzo(g,h,i)perylene-mean 
Benzo(k)11uoranthene-max 
Benzo(k)l1uoranthene-mean 
Bis(2-ethylhexyl)phthalate-max 
Bis(2-ethylhexyl)phthalate-mean 
Carbazole-max 
Carbazole-mean 
Chrysene-max 
Chrysene-mean 
Dibenz(a,h)anthracene-max 
Dibenz(a,h)anthracene-mean 
Dibenzofuran-max 
Dibenzofuran-mean 
Fluoranthene-max 
Fluoranthene-mean 
Fluorene-max 
FIuorene-mean 
Indeno( I,2,3-cd)pyrene-max 
Indeno( 1,2,3-cd)pyrene-mean 
Naphthalene-max 
Naphthalene-mean 
Phenanthrene-max 
Phenanthrene-mean 

2.37E+01
 
1.11E+OO
 
1.19E+01
 
5.60E-01
 
8.17E+OO
 
1.49E+OO
 

NC
 
NC
 

1.30E+02
 
6.00E+OO
 
2.40E+02
 
2.27E+01
 

NC
 
NC
 

2.52E+01
 
1.02E+OO
 
4.81E+01
 
9.77E+OO
 
2.27E+01
 
1.09E+OO
 

NC
 
NC
 

1.86E+01
 
7.92E-01
 

Atlantic Croaker 

1.95E+03 
9.30E+01 
2.91E+03 
1.37E+02 

NC 
NC 

1.94E+02 
2.32E+01 
1.06E+01 
4.92E-01 
1.26E+02 
1.19E+01 
6.17E+01 
1.67E+01 
1.16E+03 
4.70E+01 
1.77E+02 
3.59E+01 
1.77E+03 
8.55E+01 
7.79E+01 
3.32E+01 
5.60E+03 
2.41E+02 

Belted Kingfisher 

NC 
NC 
NC 
NC 
NC 
NC 
NC' 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Mink 

9.BOE-02 
4.57E-03 
2.53E-01 
1.19E-02 

NC 
NC 
NC 
NC 

4.27E-01 
1.96E-02 

NC 
NC 

2.14E+03 
5.80E+02 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

4.48E-01 
1.90E-02 
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Table 7.4-1
 

Summary of Baseline Assessment NOAEL·Based Hazard Quotients
 

COPEC
 

(maximum concentration)
 
(mean Concentration)
 

Pyrene-max 
Pyrene-mean 
Phenol-max 
Phenol-mean 
2-Methylphenol-max 
2-Methylphenol-mean 

Pesticides & PCBs 
4,4'-DDD-max 
4,4'-DDD-mean 

-.J 4,4'-DDE-max
~ 
00 4,4'-DDE-mean 

4,4'-DDT-max 
4,4'-DDT-mean 
Aldrin-max 
Aldrin-mean 
Arochlor 5432-max 
Arochlor 5432-mean 
Arochlor 6040-max 
Arochlor 6040-mean 
Arochlor 6062-max 
Arochlor 6062-mean 
Arochlor 6070-max 
Arochlor 6070-mean 
alpha-SHC-max 
alpha-SHC-mean 

Site SS-63 

Benthic 
Atlantic Croaker

Invertebrate 

2.32E+01 
9.67E-01 

NC 
NC 
NC 
NC 

1.44E+01 
1.98E+OO 
5.48E+OO 
1.10E+OO 
9.94E+01 
1.09E+01 
1.95E+OO 
3.58E-01 
7.20E+02 
6.81E+01 
3.80E+01 
6.12E+OO 
7.60E+01 
6.08E+OO 
1.50E+01 
3.88E+OO 

NC
 
NC
 

1.20E+04 
5.01E+02 

NC
 
NC
 

4.27E+OO 
1.37E+OO 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2.65E+05 
2.55E+04 
1.39E+04 
2.25E+03 
2.79E+04 
2.23E+03 
5.51E+03 
1.42E+03 
3.54E+03 
8.17E+02 

Belted Kingfisher 

NC
 
NC
 

1.40E+02 
3.19E+01 

NC
 
NC
 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
N~ 

Mink 

NC 
NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
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Table 7.4-1
 

Summary of Baseline Assessment NOAEL-Based Hazard Quotients
 
Site 55-63 

-.J 
.J;,. 
\0 

COPEC 

(maximum concentration) Benthic 
(mean Concentration) Invertebrate 

beta-BHC-max 
beta-BHC-mean 
delta-BHC-max 
delta-BHC-mean 
gamma-BHC(Lindanelomax 
gamma-BHC(Lindane)-mean 
alpha-Chlordane-max 
alpha-Chlordane-mean 
Endosulfan I-max 
Endosulfan I-mean 
Endosulfan II-max 
Endosulfan II-mean 
Endosulfan Sulfate-max 
Endosulfan Sulfate-mean 
Endrin-max 
Endrin-mean 
Endrin Ketone-max 
Endrin Ketone-mean 
Endrin Aldehyde-max 
Endrin Aldehyde-mean 
PCB-I 248-max 
PCB-I 248-mean 
PCB-1260-max 
PCB-I 260-mean 
PCB-1254-max 
PCB-1254-mean 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

6.00E+01
 
1.66E+01
 
5.50E+02
 
4.91E+01
 
6.50E+02
 
1.05E+02
 
4.34E+03
 
1.43E+02
 
1.23E+03
 
8.18E+01
 
1.02E+05
 
5.95E+03
 

NC
 
NC
 
NC
 
NC
 

4.18E+02
 
1.89E+01
 

Atlantic Croaker 

5.92E+OO 
5.82E-01 
3.93E-01 
6.45E-02 
7.33E+02 
6.13E+02 
8.30E+02 
2.29E+02 

NC 
NC 
NC 
NC 
NC 
NC 

6.04E-03 
1.99E-04 

NC 
NC 
NC 
NC 

2.56E+02 
7.23E+01 
9.04E+03 
2.09E+03 
1.57E+05 
8.75E+03 

Belted Kingfisher 

Nr
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

Mink 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

5.67E-01
 
3.18E-02
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Table 7.4-1
 

Summary of Baseline Assessment NOAEL-Based Hazard Quotients
 
Site SS-63 

COPEC·
 

(maximum concentration)
 
(mean Concentration)
 

MCPA-max 
MCPA-mean 
MCPP-max 
MCPP-mean 
gamma-Chlordane-max 
gamma-Chlordane-mean 
Heptachlor-max 
Heptachlor-mean 
Heptachlor epoxide-max 

--l, 
V1 
0 II 

Heptachlor epoxide-mean 
Methoxychlor-max 
Methoxychlor-mean 
2,4-DB-max 
2,4-DB-mean 

Benthic
 
Invertebrate
 

NC
 
NC
 
NC
 
NC
 

2.84E+01
 
1.32E+OO
 
6.00E+OO
 
2.84E+OO
 
9.72E+OO
 
2.28E+OO
 
5.23E+04
 
2.00E+03
 

NC
 
NC
 

Atlantic Croaker 

4.99E+01 
7.65E+OO 

NC 
NC 

4.34E+04 
2.02E+03 
4.24E+02 
2.01E+02 
9.40E+02 
2.42E+02 
8.52E+03 
3.26E+02 
3.95E-01 
9.64E-02 

Belted Kingfisher 

NC
 
NC
 

2.75E+03
 
1.31E+03
 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

Mink 

5.58E-01
 
8.56E-02
 
1.38E+OO
 
6.61E-01
 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

For each COPEC, the top value was calculated using maximum media concentrations. The bottom value was calculated
 
using mean media concentrations.
 
Bold values indicate the NOAEL-based hazard quotient is greater than or equal to one.
 

NC = Not Calculated, Chemical was eliminated during SERA 
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Table 7.4-2
 

Summary of Baseline Assessment LOAEL-Based Hazard Quotients
 
Site 55-63
 

COPEC 

(maximum concentration) Benthic 
Atlantic Croaker Belted Kingfisher Mink 

(mean Concentration) Invertebrate 

-.l, 
V>-


Inorganic Analyl'. 
Aluminum-max 
Aluminum-mean 
Antimony-max 
Antimony-mean 
Arsenic-max 
Arsenic-mean 
Barium-max 
Barium-mean 
Beryllium-max 
Beryllium-mean 
Cadmium-max 
Cadmium-mean 
Chromium-max 
Chromium-mean 
Cobalt-max 
Cobalt-mean 
Copper-max 
Copper-mean 
Cyanide-max 
Cyanide-mean 
Iron-max 
Iron-mean 
Lead-max 
Lead-mean 
Magnesium-max 
Magnesium-mean 
Manganese-max 
Manganese-mean 
Mercury-max 
Mercury-mean 
Nickel-max 
Nickel-mean 

1.00E+OO 
4.08E-01 
5.63E-03 
8.26E-04 
9.31E-02 
4.38E-02 

NC 
NC 

1.42E-01 
4.85E-02 
1.62E-01 
2.21E-02 
3.50E-01 
1.53E-01 
1.64E-01 
6.18E-02 

NC
 
NC
 

5.87E-01 
1.42E-01 

NC 
NC 

2.08E+OO 
4.78E-01 

NC 
NC 
NC 
NC 

1.35E-01 
4.59E-02 
1.39E-01 
6.04E-02 

8.28E+01 
3.38E+01 
3.23E-03 
4.75E-04 
3.80E+OO 
1.86E+OO 
1.16E+02 
5.26E+01 
3.04E-02 
1.04E-02 
2.30E-01 
3.82E-02 
3.69E+OO 
1.57E+OO 
3.32E+OO 
1.25E+OO 
8.56E+OO 
2.35E+OO 

NC 
NC 

4.22E+02 
1.86E+02 
5.35E+02 
1.24E+02 
1.04E+02 
5.59E+01 
9.80E+OO 
4.32E+OO 
3.42E+02 
1.23E+02 
6.93E+01 
2.98E+01 

6.75E-03 
3.37E-03 
1.65E-03 
7.51E-04 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

1.55E-01 
1.28E-01 

NC
 
NC
 

2.07E-01 
1.18E-01 

NC
 
NC
 

2.94E-01 
1.20E-01 
7.19E-04 
1.10E-04 
9.24E-02 
4.52E-02 
1.52E-03 
6.96E-04 

NC 
NC 
NC 
NC 

8.34E-04 
3.65E-04 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

6.37E-03 
1.48E-03 
6.82E-02 
4.47E-02 

NC
 
NC
 

3.77E-02 
1.39E-02 

NC
 
NC
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Table 7.4-2
 

Summary of Baseline Assessment LOAEL-Based Hazard Quotients
 
Site SS-63 

-J 
0
w 

COPEC 

(maximum concentration) Benthic 
(mean Concentration) Invertebrate 

Bis(2-ethylhexyl)phthalate-max 
Bis(2-ethylhexyl)phthalate-mean 
Carbazole-max 
Carbazole~mean 

Chrysene-max 

Chrysene-mean 
Dibenz(a,h)anthracene-max 
Dibenz(a.h)anthracene-mean 
Dibenzofuran·max 
Dibenzofuran-mean 
Fluoranthene-max 
Fluoranthene-mean 
Fluorene-max 
Fluorene-mean 
Indeno( I,2,3-cd)pyrene-max 
Indeno( 1.2,3-cd)pyrene-mean 

Naphthalene-max 
Naphthalene-mean 

Phenanthrene-max 
Phenanthrene-mean 
Pyrene·max 
Pyrene-mean 
Phenol-max 

Phenol·mean 
2-Methylphenol-max 
2-Methylphennl-mean 

8.17E-01 

1.49E-01 
NC
 
NC
 

1.96E+01 
9.00E-01 
2.40E+01 
2.27E+OO 

NC
 
NC
 

2.10E+OO 
8.50E-02 
4.81E+OO 
9.77E-01 
2.42E+OO 
1.17E-01 

NC
 
NC
 

2.42E+OO 
1.03E-01 
2.44E+OO 
1.02E-01 

NC 
NC 
NC 
NC 

Atlantic Croaker 

NC
 
NC
 

1.94E+01 
2.32E+OO 
1.06E+OO 
4.92E-02 
1.26E+01 
1.19E+OO 
6.17E+OO 
1.67E+OO 
1.16E+02 
4.70E+OO 
1.77E+01 
3.59E+OO 
1.77E+02 
8.55E+OO 
7.79E+OO 
3.32E+OO 
5.60E+02 
2.41E+01 
1.20E+03 
5.01E+01 

NC
 
NC
 

4.27E-01 
1.37E-01 

Belted Kingfisher 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NG
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

1.40E+01 
3.19E+OO 

NC
 
NC
 

Mink 

NC 
NC 
NC 
NC 

4.27E-02 
1.96E-03 

NC
 
NC
 

2.14E+02 
5.80E+01 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

4.48E-02 
1.90E-03 

NC 
NC 
NC 
NC 
NC 
NC 
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Table 7.4-2
 

Summary of Baseline Assessment LOAEL-Based Hazard Quotients
 
Site 55-63 

COPEC 

(maximum concentration) 
(mean Concentration) 

Benthic 
Invertebrate 

Atlantic Croaker Belted Kingfisher Mink 

--.J, 
Ul 
.j:o 

Pesticides & PCBs 
4.4'-DDD-max 
4.4'-DDD-mean 
4.4'-DDE-max 
4,4'-DDE-mean 
4,4'·DDT·max 
4.4'-DDT-mean 
Aldrin-max 
Aldrin-mean 
Arochlor 5432-max 

II	 Arochlor 5432-mean 
Arochlor 6040-max 
Arochlor 6040-mean 
Arochlor 6062-max 
Arochlor 6062-mean 
Arochlor 6070-max 
Arochlor 6070-mean 
alpha-SHC-max 
alpha·SHC-mean 
beta-SHC-max 
beta-SHC-mean 
delta-SHC-max 
delta-SHC-mean 
gamma-SHC(Lindane lomax 
gamma-SHC(Lindane )-mean 
alpha-Chlordane-max 
alpha-Chlordane-mean 
Endosulfan I-max 

1.60E+OO 
2.20E-01 
3.09E-01 
6.22E-02 
3.31E+OO 
3.6SE-01 
1.84E-01 
3.37E-02 
7.20E+01 
6.81E+OO 
3.80E+OO 
6.12E-01 
7.60E+OO 
6.08E-01 
1.50E+OO 
3.88E-01 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

6.00E+OO 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2.65E+04 
2.55E+03 
1.39E+03 
2.25E+02 
2.79E+03 
2.23E+02 
5.51E+02 
1.42E+02 
3.54E+02 
8.17E+01 
S.92E-01 
S.82E-02 
3.93E-02 
6.4SE-03 
7.33E+01 
6.13E+01 
8.30E+01 
2.29E+01 

NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
 
NC
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Table 7.4-2
 

5ummary of Baseline Assessment LOAEL-Based Hazard Quotients
 
51te 55-63 

COPEC 

(maximum concentration) 
(mean Concentration) 

Endo,ulfan I-mean 
Endo,ulfan II-max 
Endo,ulfan II-mean 
Endo,ulfan Sulfate-max 

Endo,ulfan Sulfate-mean 
Endrin-max 
Endrin-mean 
Endrin Ketone-max 
Endrin Ketone-mean 

--.J, 
VI 
VI II 

Endrin Aldehyde-max 
Endrin Aldehyde-mean 
PCB- I248-max 
PCB-1248-mean 

PCB-1260-max 
PCB- t260-mean 
PCB-1254-max 
PCB- I254-mean 

MCPA-max 
MCPA-mean 
MCPP-max 
MCPP-mean 

Benthic
 
Invertebrate
 

1.66E+OO
 
5.50E+01
 
4.91E+OO
 
6.50E+01
 
1.05E+01
 
4.34E+01
 
1.43E+OO
 
1.23E+01
 
8.18E-01 
1.02E+04 
5.95E+02 

NC 
NC 
NC 
NC 

4.18E+01 
1.89E+OO 

NC 
NC 
NC 
NC 

Atlantic Croaker 

NC 
NC 
NC 
NC 
NC 

6.04E-04 
1.99E-05 

NC 
NC 
NC 
NC 

2.56E+01 
7.23E+OO 
9.04E+02 
2.09E+02 
1.57E+04 
8.75E+02 
4.99E+OO 
7.65E-01 

NC
 
NC
 

Belted Kingfisher 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
flo':; 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

2.75E+02 
1.31E+02 

Mink 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

5.67E-02 
3.18E-03 
5.58E-02 
8.56E-03 
1.38E-01 
6.61E-02 
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Table 7.4-2
 

Summary of Baseline Assessment LOAEL-Based Hazard Quotients
 
Site 55·63 

COPEC 

(maximum concentration) 
(mean Concentration) 

gamma-Chlordane-max 
gamma-Chlordane-mean 
Heptachlor-max 
Heptachlor-mean 
Heptachlor epoxide-max 
Heptachlor epoxide-mean 
Methoxychlor-max 
Methoxychlor-mean 
2.4-DB-max 
2.4-DB-mean 

-.J, 
v. 

Benthic
 
Invertebrate
 

2.84E+OO
 
1.32E-01
 
6.00E-01
 
2.84E-01
 
8.75E-01
 
2.05E-01
 
5.23E+03
 
2.00E+02
 

NC
 
NC
 

Atlantic Croaker 

4.34E+03 
2.02E+02 
4.24E+01 
2.01E+01 
9.40E+01 
2.42E+01 
8.52E+02 
3.26E+01 
3.95E-02 
9.64E-03 

Belted Kingfisher 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Mink 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

0'>	 For each COPEe, the top value was calculated using maximum media concentrations. The bottom value was calculated using 
mean media concentrations. 
Bold values indicate the LOAEL-based hazard quotient is greater than or equal to one. 

NC =Not Calculated. Chemical was eliminated during SERA 
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Table 7.4-2
 

Summary of Baseline Assessment LOAEL-Based Hazard Quotients
 
Site 55-63 

COPEC 

(maximum concentration) 
(mean Concentration) 

Selenium-max 
Selenium-mean 
Silver-max 
Silver-mean 
Thallium-max 
Thallium-mean 
Vanadium-max 
Vanadium-mean 
Zinc-max 
Zinc-mean 

Semivolatile Organic Compounds 
-J, 2-Methylnaphthalene-max
V> 
-J II 2-Methylnaphthalene-mean 

Acenaphthene-max 
Acenaphthene-mean 
Acenaphthylene-max 

Acenaphthylene-mean 
. Anthracene-max 

Anthracene-mean 
Benz(a)anthracene-max 
Benz(a)anthracene-mean 
Benzo(a)pyrene-max 
Benzo(a)pyrene-mean 
Benzo(b)fluoranthene-max 

Benzo(b)fluoranthene-mean 
Benzo(g,h,i)perylene-max 
Benzo(g,h,i)perylene-mean 
Benzo(k)fluoranthene-max 
Benzo(k)fluoranthene-mean 

Benthic
 
Invertebrate
 

2.43E-01
 
1.03E-01
 
2.09E-01
 
6.72E-02
 

NC
 
NC
 
NC
 
NC
 
NC
 
NC
 

NC
 
NC
 
NC
 
NC
 

8.86E-01
 
8.86E-01
 
9.37E+02 
4.31E+01 
2.57E+OO 
1.11E-01 
2.74E+OO 
1.23E-01 
9.95E-01 
5.10E-02 
2.27E+OO 
1.06E-01 
1.19E+OO 
5.60E-02 

Atlantic Croaker 

7.83E-01 
4.81E-01 
9.27E+OO 
3.10E+OO 
1.84E-01 
9.15E-02 
8.22E-01 
3.64E-01 
4.44E-01 
1.21E-01 

1.34E+OO 
1.34E+OO 
2.24E-01 
1.90E-02 
4.93E-01 
4.93E-01 
8.80E+01 
4.05E+OO 
9.44E+01 
4.13E+OO 
3.36E+02 
1.52E+01 
2.44E+02 
1.27E+01 
1.95E+02 
9.30E+OO 
2.91E+02 
1.37E+01 

Belted Kingfisher 

NC 
NC 
NC 
",Ie 
NC
 
NC
 
NC
 
NC
 

3.12E-02
 
2.43E-02
 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 
NC 

Mink 

8.98E-03 
5.89E-03
 

NC
 
NC
 

2.38E-02
 
1.19E-02
 
5.26E-03
 
2.34E-03
 

NC
 
NC
 

NC
 
NC
 

1.79E-01
 
1.52E-02
 

NC
 
NC
 

1.87E-02
 
8.62E-04
 
1.10E-02
 
4.75E-04
 
1.69E-02
 
7.58E-04
 
3.83E-02
 
1.97E-03
 
9.80E-03
 
4.57E-04
 
2.53E-02
 
1.19E-03
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Table B.1 


Summary of Federal and State ARARs 


Langley Air Force Base, Virginia 
 

ERP Site SS-63 


FEDERAL 
Environmental Laws and Regulations Requirement Synopsis Status 
National Environmental Policy Act of 1969 
Procedure for Implementing the National Environmental Policy Act and Assessing the Environmental Effects Abroad of EPA Actions 
Federal Executive Order 11988 
40 CFR Part 6, Appendix A 
40 CFR 6.302 (b), (d), (g) and (h) 

Any activity located in a floodplain must comply with the provisions of this Executive Order.  The 
Order requires that Federal activities in floodplains must reduce the risk of flood loss, minimize the 
impact of floods on human safety, health, and welfare, and preserve the natural and beneficial values 
served by floodplains. Most of Langley AFB is located in the 100-year floodplain. The remedy must 
comply with the substantive provisions of the Exec. Order; however, CERCLA actions are exempt 
from the permit provision. 

A 

Federal Endangered Species Act of 1973:  16 U.S.C. § 1536 (a) (1) and (2) 
Interagency Cooperation Endangered Species Act of 1973, As Amended 
50 CFR Sections 402.10 (a) and (c) Requires a determination as to whether any action is likely to jeopardize the continued existence of 

any endangered species or the critical habitat designated for such species. Endangered or threatened 
species have not been documented as roosting, nesting or living on Langley AFB, but the possibility 
of an incidental occurrence exists during the implementation of the remedial action at ERP Site SS-
63 Southwest Branch. 

R/A 

Clean Water Act (Federal Water Pollution Control Act):  33 U.S.C. § 1344 (Section 404) 
Section 404(B)(1) Guidelines for Specification of Disposal Sites for Dredged or Fill Material 
40 CFR 230 Regulates dredging and discharge of dredged materials (spoils) in navigable waters of the United 

States. The degradation Section requires that degradation or destruction of wetlands and other 
aquatic sites be avoided to the extent possible. Dredged or fill material must not be discharged to 
navigable waters if the activity contributes to the violation of Virginia water quality standards; 
violates any toxic effluent standard covered in CWA Sec. 307; jeopardizes endangered or threatened 
species; or violates requirements of Title III of the Marine Protection, Research, and Sanctuaries Act 
of 1972. In the case where a wetland has already been severely degraded due to prior discharges of 
waste, dredging activities conducted as part of the remedy would serve as an economic benefit and, 
therefore, the lead agency would not be obligated under Section 404 to mitigate the impacts which 
preceded the remedial fill operation. However, for those dredging actions that impact a wetland and 
cannot be avoided or minimized, enhancement, restoration, or creation of another wetland may be 
required. The remedy must comply with the substantive provisions of the Clean Water Act; 
however, CERCLA actions are exempt from the permit provision. 
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Table B.1 (continued) 


Summary of Federal and State ARARs 


Langley Air Force Base, Virginia 
 

ERP Site SS-63 
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FEDERAL 
Environmental Laws and Regulations Requirement Synopsis Status 

Toxic Substances Control Act 
Polychlorinated Biphenols (PCBs) Manufacturing, Processing, Distribution in Commerce and Use Prohibitions 
40 CFR 761.61 
Sections (a)(5)(ii) and (c) 

Allows for off-site disposal of PCB-contaminated waste, if the waste is dewatered onsite or 
transported offsite in appropriate containers. Establishes locations where PCB remediation waste 
may be disposed. 

R/A 

Coastal Zone Management Act 

15 CFR 930.30 and 930.34 Ensures that all Federal agency activities are undertaken in a manner consistent to the maximum 
extent practicable with the enforceable policies of approved management programs. Requires 
Federal agencies to perform a consistency determination on activities affecting any coastal use or 
resource. Because the contaminated sediment is within a water body in the Virginia coastal 
zone, planned remedial activities will affect a coastal resource. 

A 

STATE 
Environmental Laws and Regulations Requirement Synopsis Status 

Title 4 – Conservation and Natural Resources 
Agency 15 – Department of Game and Inland Fisheries 
Chapter 20 – Definitions and Miscellaneous in General 
4 VAC 15-20-130 and -140 These regulations adopt the federal list of endangered or threatened species and expand upon that 

list for purposes of actions in the Commonwealth of Virginia. Endangered or threatened species 
have not been documented as roosting, nesting or living on Langley AFB, but the possibility of an 
incidental occurrence exists during the implementation of the remedial action at ERP Site SS-63 
Southwest Branch. 

R/A 

Agency 20 – Marine Resources Commission 
Chapter 390 – Wetlands Mitigation Compensation Policy 
4 VAC 20-390-10, -30, -40, and -50 Requires that any activity which would destroy tidal wetland be undertaken only if in the public 

interest and, then, the destroyed wetlands must be mitigated with creation of wetlands. This 
ARAR includes the substance of the requirement, not the requirement to procure a permit. 
Wetlands along the Southwest Branch shoreline may be impacted by the remedial action. 
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Table B.1 (continued) 


Summary of Federal and State ARARs 


Langley Air Force Base, Virginia 
 

ERP Site SS-63 
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STATE 
Environmental Laws and Regulations Requirement Synopsis Status 

Agency 50 – Virginia Soil and Water Conservation Board 
Chapter 30 – Erosion and Sediment Control Regulations 
4 VAC 50-30-10, -40, and -60 Establishes minimum standards for the control of erosion, sediment deposition, and runoff, and 

requires that an erosion and sediment control plan be implemented and maintained. 
R/A 

Title 9 – Environment 
Agency 5 – State Air Pollution Control Board 
Chapter 30 – Ambient Air Quality Standards 
9 VAC 5-30-10, -60, -65, and -66 These regulations are designed to ensure that ambient concentrations of air pollutants are 

consistent with established criteria, and, unless specified otherwise, apply throughout the 
Commonwealth of Virginia. Any air emissions from the remedial activities at the Site must meet 
these standards. 

A 

Agency 10 – Chesapeake Bay Local Assistance Board 
Chapter 20 – Chesapeake Bay Preservation Act Designation and Management Regulations 
9 VAC 10-20-120 and -130 Locally- designated tidal and non-tidal wetlands are subject to limitations regarding land-

disturbing activities, removal of vegetation, use of impervious cover, erosion and sediment 
control, storm water management, and other aspects of land use that may have effects on water 
quality. The Back River, where ERP Site SS-63 is located, is a tributary of the Chesapeake Bay. 

A 

Agency 20 –Virginia Waste Management Board 
Chapter 80 – Solid Waste Management Regulations 
9 VAC 20-80-140 Defines a solid waste as any discarded material. This definition would apply to wastes generated 

by the ERP Site SS-63 Southwest Branch remedial action, including IDW. 
A 

9 VAC 20-80-630 and -650 Section 630 establishes procedures for the disposal of special wastes. Special wastes are defined 
as wastes that require special handling and precautions. Nonhazardous wastes generated during 
the ERP Site SS-63 remedial action, including IDW and materials containing PCBs, will be 
considered handled as a special waste.  Section 650 clarifies PCB disposal requirements at 40 
CFR 761, and makes clear that PCB remediation waste containing PCB concentrations between 
1.0 ppm and 50 ppm are restricted to disposal in sanitary landfills or industrial waste landfills 
with leachate collection, liners, and appropriate ground water monitoring systems. 
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STATE 
Environmental Laws and Regulations Requirement Synopsis Status 

Title 9 – Environment 
Agency 25 – State Water Control Board 
Chapter 31 – Virginia Pollutant Discharge Elimination System (VPDES) Permit Regulation 
9 VAC 25-31-50, -100.G.7, -220.A.1, 
-220.B.1, -220.D, and -220.E 

Regulates the discharge of wastes and deleterious substances into State waters. Prohibits 
discharges of wastes that would alter the physical, chemical, or biological properties of a State 
water and result in detrimental effects on the beneficial use of the water. Under CERCLA, an 
onsite discharge of waste water to a surface water must meet the substantive requirements of 
VPDES, but it is not necessary to obtain a permit or comply with the administrative requirements 
of the permitting process. For an offsite discharge, it would be necessary to comply with the 
administrative requirements of the regulation. 

A 

Chapter 32 – Virginia Pollution Abatement (VPA) Permit Regulation 
9 VAC 25-32-30, -80, and -100 Prohibits direct discharges into water except in accordance with Virginia Pollution Abatement 

permits issued pursuant to the State Water Quality Control Law. While CERCLA does not 
require that permits be obtained for remedial activities, it is necessary for the remedial action to 
comply with effluent limitations that would be established under a permit and notification 
requirements in the event of exceedances of limits. 

R/A 

Chapter 210 – Virginia Water Protection Permit Program Regulation 
9 VAC 25-210-10, -50, -110 and -115 Prohibition on discharging any pollutant into, or adjacent to surface waters that would alter the 

physical, chemical or biological properties of surface waters and make them detrimental to the 
public health, or to animal or aquatic life. Includes Section 115 for substantive requirements only 
and does not include administrative permitting requirements.  

A 

Chapter 260 – Water Quality Standards 
9 VAC 25-260-10, -20, -30, -50 (class II), 
-140, -160, -185 and -290. 

Establishes water quality standards to protect surface waters. If contaminants are discharged to a 
surface water body, the cleanup level at the discharge point would be the more stringent of the 
established cleanup levels for the Virginia or Federal surface water standard or criterion for 
protection of aquatic life. 

R/A 
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STATE 
Environmental Laws and Regulations Requirement Synopsis Status 

Title 9 – Environment 
Chapter 380 – Wetlands Policy 
9 VAC 25-380-30 This policy establishes the preservation and protection of wetlands ecosystems by: requiring 

proper control of any construction activities and of non-point sources to prevent discharges which 
would impair the quality of the wetland area; ensuring that wastewaters will be kept below a level 
that would not alter the natural, physical, chemical, or biological integrity of the wetland; 
minimizing the alteration of the quality and quantity of the natural flow of water to the ecosystem; 
protection of the wetlands from adverse dredging or filling practices, solid waste management 
practices, siltation, or the addition of contamination from non-point source wastes and through 
construction activities; and preventing violations of applicable water quality standards. 

A 

Key: A = Applicable R/A = Relevant and Appropriate 


Note: For offsite activities, all applicable regulations apply at the time of the remedial action. 
 




