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THE DECLARAliON

SI'TE NAME AND LOCATIO"

Naval Air Deve'oprnent center

Site 5 Soils and Area B Surface Water and Sediment (Operable Unit 10)

. Warminsler Township

CERCUS ID No. PAD617002454S

STATEMENT OF BAStS AND PURPOSE

•September 20DO

This decision dOCument pre5ents the selected remedial ..clion for soils and waste at Si~ 5 and· suJt:ace

water and sediment potentially impacted by Area B (Operab"le Unit 10 or OU-10). at the Naval .~r

Development Center (NADC) {the ·Site")in Warminster, Pennsylvania. This determination h:as been

made in acccrclance 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 pradicable. the National Oil and Hazardous Substanc@s Pollution Contingency

Plan (NCP). This cecisionis based on lhe Admini~tiveRecord file for the Site.

In January 1993. the SiCe was renamed as the Naval Air Warfare Center (NAWC) Aircraft Division

Warminster. NAWC was disestablished on September 30. 1996 and "is targeted tor transfer 10 !he" pri'4tate

sector.

The Commonwealth of Pennsylvania, as represented by the Pennsylvania Department of Environmental

Protection (PADEP), has concurred with the seJectedremedy for OU·10 (Appendix C).
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DESCRIPTION OF THE SELECTELI REMEDY 

A no action alternative is tne selected’remedy for OU-10 at the Site. OU-f0 consists of soils and waste at 

Site 6 and surfaCe water and sediment potentially impacted by Area B. Additional stream monitoring till 

be performed by the Navy to confirm that any potential impacts on stream sedimenr by Area E3 (which 

includes Sites 5.6, and 7) have been mitigated by previous and ongoing response actions for Area B and 

aCtenuation pmC0sses. 

Gmmdwater undehying and downgradient of mea 8 has been designated as An!% B groundwater and is 

being addressed separately under Operable Unit 18 (Ok1 B). An interim remedy ROD for OU-1 B was 

issued in September 1993. A final remedy ROD for OU-18 was issued an September 6,ZCXJO and found 

no action was necessary for Area B groundwater. 

STATW’ORY DETERMINPTIONS 

The No Action remedy selection is based upon a remedial investigation of OU-10 that indicates that no 

action is necessary at OU-10 to be proteotive of human health and the environment A fiv~year review 

will not be nectslsary tbr OU-lo 
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Fir BRAC Envi mental Coordinator 
Naval Air Warfare Center 
Naval Air Warfare Center, Warminster 
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Hazardous Site Cleanup Division 
U.S. EPA Region tII 
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DECISION SUMMARY 

I. SITE NAME, LOCATION, AND DESCRIPTION 

The former Naval Air Development Center is located in Warminster Township and lvyland 

Borough, Bucks County, Pennsylvania. The National Superfund electronic database identification 

number for the Naval Air Development Center is PA6170024545. The Naval Air Development 

Center was renamed the Naval Air Warfare Center (NAWC) Aircraft Division in January 1993 and 

was disestablished on September 30, 1996, in response to the requirements of the Base 

Realignment and Closure Act (BRAC). The Department of the Navy is the lead agency and EPA 

is the support agency for CERCLA activities at NAWC. The Department of Defense is the source 

of cleanup monies for NAWC. Soils and waste at Site 5 (hereafter referred to as Site 5 soils) and 

surface water and sediment potentially impacted by Area B have been identified as Operable (Jnit 

10 at NAWC and are addressed by this ROD. Sites 5, 6, and 7 are located within Area1 B. 

Groundwater underlying and downgradient of Area B is being addressed under Operable Unit ,l B. 

Il. SITE HISTORY AND ENFORCEMENT ACTIVITIES 

A. Site History 

NAWC is an 824-acre facility located in Warminster Township, Northampton Township and 

lvyland Borough, Bucks County, Pennsylvania (see Figure 1). All figures are included as part of 

Appendix A to this ROD. Per the Base Realignment and Closure Act (BRAC), NAWC ceased 

operations on 30 September 1996. The majority of NAWC, including Area A, is being transferred 

to the private sector. 

The facility lies in a populated suburban area surrounded by private homes, various commercial 

and industrial activities, and a golf course. On-base areas include various buildings and other 

complexes connected by paved roads, the runway and ramp area, mowed fields, and a small 

wooded area. 

The Navy purchased the base, including Site 5, in July 1944. Before the Navy purchase, the 

property contained an aircraft manufacturing facility operated by the Brewster Aeronautical 

Corporation. Aircraft manufacturing and modification remained the primary mission at the base 

until 1949. After 1949, the overall mission of the base underwent a change from a manufacturing 

operation to a research and development operation. Those activities varied over the years, but 

they included the development, research, and testing of aircraft components, coatings, 

electronics, and control devices. Concurrent with these activities, aircraft continued to be used 

and maintained. 
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NAWC also conducted studies in anti-submarine warfare systems and software development. 

Historically, wastes were generated during aircraft maintenance and repair, pest control, 

fire-fighting training, machine and plating shop operations, spray painting, and various materials 

research and testing activities in laboratories. 

The generated wastes included paints, solvents, sludges from industrial wastewater treatment, 

and waste oils that were disposed in several pits, trenches, and landfills throughout the facility 

property. NAWC was listed on the Superfund National Priorities List (NPL) in 1989. This list 

comprises sites where uncontrolled hazardous substance releases present the most significant 

potential threats to human health and the environment. Areas reported by the Navy to have been 

potentially used for disposal of hazardous substances include eight locations covering more than 

15 acres. These locations include the following: 

l Three waste disposal locations (Sites I, 3, and 6) 

l Two sludge disposal pit locations (Sites 2 and 7) 

l Two landfills (Sites 4 and 5) 

l One fire training location (Site 8) 

These disposal locations have since been grouped within the following areas on NAWC property: 

Area A (Sites 1, 2, and 3); Area B (Sites 5, 6, and 7);. and Area C (Sites 4 and 8). A fourth 

general area, Area D, primarily includes the main building complex at the base and lies west of 

Jacksonville Road. (Figure 2 provides the location of these areas.) A Navy housing area 

currently occupies the location of Site 5, while Sites 6 and 7 are within an area of open Space 

consisting of grass and wood lot. An off-base residential neighborhood borders the Navy housing 

area to the south. Wrth the exception of portions of Sites 6 and 7, the sites are located within a 

generally flat-lying area (Figure 3). Area B (i.e., Sites 5, 6, and 7) covers approximately 6.5 acres. 

A tributary of Southampton Creek is located south of Area B and collects surface runoff from Area 

B. 

Site 5 is contained within a parcel of land that will be retained by a nearby Navy base [Naval Air 

Station Joint Reserve Base (NAS JRB) Willow Grove]. A housing unit designated as Building 

401, paved roadways and walkways, and lawns currently occupies the area of Site 5. Buildings 

402 and 403 are immediately adjacent to Site 5. Historical aerial photographs indicate these 

housing units were constructed within the apparent disposal area after disposal occurred. The 

remainder of Area B (i.e., Sites 6 and 7) is contained within a parcel of land that has been 

designated for transfer to the Federal Land Reuse Authority (FLRA) and local municipalities 
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under a public benefit conveyance (PBC). The re-use plan for Sites 6 and 7, prepared by the 

FLRA and approved by the local municipalities, identifies recreational use as the designated use 

for this land. 

Site 5 reportedly consisted of up to eight trenches that were used for the disposal of demolition 

wastes, paints, solvents, scrap metal, aircraft paints, cans and asphalt. These disposal trenches 

were reportedly within 100 feet of the current location of the Shenandoah woods enlisted housing 

units located south of the runway, within 700 feet of the inertial navigation facility, and 400 feet 

from the NAWC property boundary (See Figure 3). The trenches were reportedly operated from 

1955 to 1970 and were approximately 12 feet by 70 feet by 8 feet in dimension, and were 

covered with 2 feet of fill, graded and seeded. As indicated above, in addition to Site 5, Area B 

includes Sites 6 and 7. Surface runoff from Area B drains to an unnamed tributary to 

Southampton Creek. 

B. Enforcement Activities 

No enforcement actions have been taken at Site 5 or for the Area B stream. The Navy has 

owned the property since 1944 and is the lead agency for CERCLA work at NAWC Warminster. 

Ill. REMEDIAL INVESTIGATIONS AND RESPONSE ACTIONS 

A. Remedial Investigations 

Remedial investigations addressing NAWC Site 5 and Area B surface water and sediment have 

been conducted in several phases; Phases I, II, and Ill of the RI were performed at Area B between 

October 1989 and December 1999. The RI work for Site 5 focused on characterizing potential 

sources of contamination. Background information (e.g., reporting of disposal) and analysis of 

historical aerial photographs by the EPA Environmental Photographic Interpretation Center (EPIC) 

and the Navy identified these potential sources. Field work included soil gas sampling, geophysical 

surveys, surface soil sampling and analysis, subsurface soil sampling and analysis, and a wetlands 

assessment. The subsurface studies included drilling soil borings to determine subsurface 

conditions. In addition, surface water and sediment sampling and analysis was conducted to 

evaluate the potential impacts of Area B on surface water and sediment within the unnamed 

tributary of Southampton creek. 

The Phase I RI was conducted from 1989 through 1991 (SMC Martin, 1991). The investigation 

activities for Site 5 soils included soil gas sampling, geophysical surveys, air sampling, and soil 

borings. Area B surface water and sediment were also sampled as part of the Phase I RI. 
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The Phase II RI included sampling of soils, surface water, and sediment (HNUS, 1992). Based on 

the findings of the Aerial Photographic Site Analysis Report (EPIC, 1994), a more comprehensive 

Phase Ill RI began in 1995. The EPIC study, identified two potential waste disposal trenches in 

the reported area of Site 5 which were designated as TR3 and TR5 (see Figure 3). Phase Ill RI 

field activities included sampling and analysis of Site 5 surface soils, subsurface soils, and waste 

gnd Area B surface water and sediment. A wetlands assessment was also performed. The 

results of initial Phase III RI work for Site 5 and Area B surface water and sediment were reported 

in a draft Phase Ill RI report, which was issued in November 1996 (Brown & Root Environmental, 

1996). Following the review of the draft Phase III RI report, the Navy conducted a supplemental 

soil investigation in December 1999 to complete RI work for Site 5 soils. The results of RI work 

for Site 5 soils and Area B surface water’and sediment were included in the final RI report for OU- 

10 dated August 2000 (TtNUS, 2000). 

8. Response Actions 

No response actions have been taken at Site 5 or to directly address the stream associated with 

Area B surface water and sediment. 

However, in response to the results of the RI work, a removal action was performed at Sites 6 

and 7 in 1997. The action included the removal of over 3,500 tons of soil and debris to address 

subsurface contaminants. In addition, a ROD issued in June 2000 selected a final remedy 

consisting of a vegetated soil cover and institutional controls for Site 6 and 7 soils (OU-7). The 

soil cover has been placed and the vegetation of the soil is being completed at this time. As 

previously noted, runoff from Sites 6 and 7 drains to Area B surface water and sediment. 

The results of all RI work addressing Site 5 soils and surface water and sediment potentially 

impacted by Area B are described or summarized in the RI report for OU-10 issued by the Navy 

in August 2000 (Tetra Tech NUS, 2000). This report characterizes OU-10 and contains an 

assessment of any risk posed by OU-10 to human health and the environment. 

While the August 2000 RI report assesses the potential impact of Site 5 soils on groundwater 

quality, the report does not address groundwater underlying and downgradient of Area B, which 

has been identified as Area B groundwater. Area B groundwater is being addressed under 

Operable Unit 1 B (OU-1 B). A final ROD for OU-1 B was issued on September 6, 2000 and found 

that no action was necessary to address Area B groundwater 
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IV. HIGHLIGHTS OF COMMUNITY PARTICIPATION 

In accordance with Sections I13 and 117 of CERCLA, 42 U.S.C. Sections 9613 and 9617, the 

Navy, in conjunction with EPA, issued a Proposed Plan on August 7, 2000, presenting the’ 

preferred remedy for Operable Unit 10. The Proposed Plan and RI report for OU-10 became 

available for review at the time and are among the documents that comprise the Administrative 

Record for NAWC Warminster. The Administrative’ Record is available for review by the publio at 

the following information repositories: 

l Northern Division 

Naval Facilities Engineering Command 

Environmental Contracts Branch 

IO Industrial Highway 

Lester, Pennsylvania 19113 

l Bucks County Library 

150 South Pine Street 

Doylestown, Pennsylvania 18901 

An announcement of the public meeting, the comment period, and the availability of the 

Administrative Record for the proposed remedy for OU-IO was issued on August 7, 2000 in the 

Philadelphia Inquirer, Intelligencer, and Courier Times. Additionally, the Proposed Plan and the 

Notice of Availability were mailed to local municipal and government agencies and residents in 

the vicinity of the site. A public meeting was held on August 16, 2000. Additional community 

involvement, including Restoration Advisory Board (RAB) activities, are detailed in Section Xl. 

V. SCOPE AND ROLE OF OPERABLE UNIT 

Section 300.430 (a) (1) (ii) (A) of the NCP, 40 C.F.R. Section 300.340 (a) (1) (ii) (A) provides that 

CERCLA NPL sites “should generally be remediated in operable units when early actions are 

necessary or appropriate to achieve significant risk reduction quickly, when phase analysis or 

response is necessary or appropriate given the size or complexity of the site, or to expedite the 

completion of a total cleanup.” In the case of NAWC Warminster, the Navy has organized work to 

date into ten (10) operable units (OUs). These OUs are as follows: 

l OU-1: Contaminated shallow groundwater attributable to Areas A and B. 

l OU-2: Contamination of domestic well water for residences near the base. 
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l OU-3: Contaminated groundwater attributable to Area C. 

l OU-4: Contaminated groundwater attributable to Area D. 

l OU-5: Soils, sediment, and surface water associated with Site 8 at Area C. 

l OU-6: Soils, sediment, and surface water associated with Site 4 at Area C. 

l OU-7: Soils and wastes associated with Sites 6 and 7 at Area B. 

l OU-8: Soils associated with Area D. 

4 OU-9: Soils, surface water, and sediment associated with Area A. 

l OU-10: Site 5 soils and surface water and sediment potentially impacted by Area B. 

The interim remedy for OU-1 was signed on September 30, 1993, and addressed contaminated 

groundwater in overburden and shallow bedrock attributable to Areas A and Area B. Subsequent 

to the issuance of the OU-1 ROD, the Navy and EPA conducted a removal action, providing 

water treatment system and public water connections to residences in the vicinity of the base. 

This removal action was designated as OU-2. Due to the time-critical nature of the removal 

action, a ROD was not issued for OU-2. 

The ROD for OU-3 (Area C groundwater) was signed on March 10, 1995, while an interim ROD 

for OU-4 (Area D groundwater) was signed on September 29, 1997. Since the issuance of the 

RODS for OU-1, OU3, and OU-4, a groundwater treatment plant was constructed within Area A 

and the cleanup of contaminated groundwater attributable to Area A, Area C, and Area D has 

begun. 

The ROD for OU-5, which addressed soils, sediment, and surface water associated with Site 8, 

called for no further action at the site. It was signed on September 30, 1999. A no further action 

ROD for OU-6 (Site 4 soil, sediment, and surface water) was signed on June 19, 2000. The 

RODS for OU-7 (Sites 6 and 7 soils and wastes) and OU-8 (Area D soils) were signed on June 

20,200O and June 22,2000, respectively. The final remedy ROD for OU-4 (Area D groundwater) 

and the ROD for OU-9 (Area A soils, surface water, and sediment) were both signed on June 26, 

2000. A final remedy ROD for Area B groundwater (OU-1B) was signed on September 6, 2000. 

A final remedy ROD for Area A groundwater (OU-1 A) is being prepared at this time. 

The tenth operable unit (OU-lo), the subject of this ROD, consists of Site 5 soils and surface 

water and sediment in the vicinity of Area B. This ROD documents a No Action determination for 

OU-10 based on the results on the RI and baseline risk assessment. This is the last OU for the 

Site. 
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VI. SITE CHARACTERISTICS 

Soils at Site 5 extend to a depth of 4 to 14 feet, where weathered bedrock is encountered. The 

soils at the site primarily consist of silt loam with slow to moderate permeability. 

Surface topography across parts of Sites 6 and 7 slopes toward Site 5 (see Figure 4). The slope 

across Site 5 is about 3 percent. Stormwater collecting in the vicinity of Site 5 is designed to be 

collected by two stormwater drains. The collected stormwater is then piped underground to 

Outfall No. 11 (OF1 1) at the south-central NAWC Warminster property boundary. OF1 1 also 

collects surface runoff in the form of sheet flow from Area B as well as surface and subsurface 

flows from the vicinity of Building 108. The flow from Building 108 enters a 250-foot drainage 

swale before reaching OF1 1. 

From OF1 1, stormwater flows to the south in a subsurface channel for 500 feet, where the 

stormwater is discharged to a surface concrete channel. The surface concrete channel flows 

through a residential subdivision for about 1,000 feet and through a road culvert before flowing 

into a streambed. This stream flows through a shaded 250-foot reach before entering a small 

and shallow off-base pond, which overflows into a second small pond, which in turn flows into 

Southampton Creek. The base flow rate was measured as 98 gallons per minute immediately 

below the road culvert during. the RI. Minimal flow and virtually no biotic component wE?re 

observed within the approximately l,OOO-foot length of the surface concrete channel during the 

RI. 

Several wetlands occur downstream along Southampton Creek south of the Area B. These 

wetlands are primarily palustrine, forested, broad-leaved deciduous, and temporary. There are wo 

known critical habitats of endangered species located within 1 mile of Area B. 

The climate of the area is humid continental and is modified by the Atlantic Ocean. Temperatures 

average 76°F (24.4%) in July and 32°F (0%) in January. The average daily temperature for the 

NAWC location is 53.3”F (11.8%). Precipitation averages 42.5 inches per year (106.25 cm per 

year), and snowfall averages 22 inches per year (55 cm per year). The distribution of 

precipitation is fairly even throughout the year. The relative humidity for the Site averages 70 

percent. The mean wind speed for this area is 9.6 mph, with a prevailing direction of west- 

southwest. 
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VII. NATURE AND EXTENT OF CONTAMINATION 

The potential sources of contamination at Site 5 include disposal trenches TR3 and TR5 identified 

by EPIC as well as additional potential trenches immediately north of and parallel to TR5 

identified by evaluating aerial photographs. For purposes of the RI, these additional trenches 

have also been identified as part of TR5. The locations of TR3 and TR5 are consistent with the 

reported locations of disposal in this area. As noted earlier, in addition to Site 5, Sites 6 and 7 

also may have potentially impacted surface water and sediment in the unnamed tributary of 

Southampton Creek (i.e., Area B surface water and sediment). In this case, other disposal 

features associated with Sites 6 and 7 (pits and trenches used for waste disposal) were also 

briefly evaluated with regard to assessing potential impact on Area B surface water and sediment. 

Surface and subsurface soil samples at Site 5 were collected at potential source areas based on 

a review of soil gas sample results, historical aerial photography, and other supporting 

information (e.g., record reviews, interviews with current or former employees). Samples of Area 

B surface water and sediment samples were taken. Background samples were also obtained to 

compare the resultant analytical data to site-related analytical results. Analytical results for soils 

were compared to federal and state residential risk-based soil screening criteria (RBCs) and soil 

screening levels (SSLs) for the soil-to-groundwater migration pathway. Surface water and 

sediment analytical results were compared to appropriate ecological screening criteria. Surface 

and subsurface soil concentrations were compared to residential RBCs to identify any 

contaminants of potential concern (COPCs). 

A. Site 5 Soils 

Based on observations during the RI, the area of TR3 and TR5 has been used for subsurface 

disposal of waste and placement of fill material. Based on soil borings, buried waste materials at 

Site 5 are in place at 2 to 10 feet below the ground surface. Fill material placed at Site 5 occurs at 

3.5 to 8 feet below the ground surface. .(See Figure 5 for locations of all soil borings.) 

Wastes were found north, east, and south of Building 401 and west of Building 403. The wastes 

included .ash, wood, glass, cardboard, paper, tree limbs, roots, brick fragments, wire, charcoal, and 

scrap metal pieces in a matrix of fill material. Waste observations suggest that subsurface disposal 

did occur as reported. However, the pattern of subsurface wastes observed during the RI was not 

an indication of discrete linear trenches filled with waste. Rather, the wastes appeared to be 

scattered within the subsurface area of disposal, suggesting that the wastes were either not 

disposed in linear trenches or that the contents of the trenches had been moved since placement. 
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The latter interpretation would be consistent with reports that some waste was encountered and 

removed during construction of the housing area. However, there are no records available 

regarding what was observed or removed during the construction. A portion of buried waste 

associated with trench TR3 appears to lie under Building 401; this portion could not be investigated 

during the RI. 

A total of 36 surface soil and 55 subsurface soil samples were sampled in the area of Site 5 as 

part of the RI (see Figure 5 for subsurface soil locations and Figure 6 for surface soil locations). 

Table 1 in Appendix B provides the occurrence and distribution of organics and inorganics in Site 

5 surface soils. The highest volatile organic compound detections in surface soils were found 

within the area of trench TR5. Low levels of TCE (ranging from 5 to 31.5 ug/kg) were found in 

about 15 percent of the surface soil samples. Benzene, toluene, and xylene were also detected 

at very low levels in at least one sample. 

A variety of semivolatile organic compounds [including polycyclic aromatic hydrocarbon (PAHs) and 

phthalates], pesticides, and polychlorinated biphenyls (PCBs) were detected in some surface soil 

samples. Most contaminant levels were at low levels and did not exceed risk-based soil screening 

concentrations (RBCs) for residential land use. Only copper (in one sample), lead (two samples), 

vanadium (two samples), benzo(a)pyrene (two samples), and the PCB Aroclor-1254 {three 

samples) were contained in samples at levels greater than RBCs protective of residential land use 

(see Figure 7 for the nature and location of residential RBC exceedances in surface soils). The 

highest surface soil concentrations for lead, vanadium, and Aroclor-1254 (a polychlodnated 

biphenyl or PCB) were contained in samples collected beneath asphalt roadways. An elevated 

level (24,000 ug/kg) of Aroclor-1254 was reported for one sample collected west of Building 403 

and beneath Skyhawk Drive. However, this compound was not detected at levels exceeding the 

RBC in other samples collected within 25 feet of this sample location. 

Several metals were also found in surface soil samples at levels above background and residential 

RBCs. No consistent pattern of inorganic soil contamination was identified. While the presence of 

certain organic and inorganics above RBCs may be related to disposal operations, the sampling 

results do not suggest that any exceedance is representative of a substantial area of surface soil. 

The highest metal concentrations were from the middle and eastern ends of trench TR5. Figure 7 

indicates the locations of samples where specific surface soil levels exceeded screening criteria 

protective of residential land use. 

Table 2 displays the occurrence and distribution of organics and inorganics in Site 5 subsurface 

soils. The only organic compounds detected above residential RBCs were Aroclor-1254 (in two 
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samples) and several polynuclear aromatic hydrocarbons (PAHs) in one sample. Figure 8 indicates 

the locations of samples where subsurface soil contaminant levels exceeded RBCs. 

Several metals were detected in subsurface soils at concentrations above background and 

residential soil levels in portions of trenches TR3 and TR5, as well as outside the approximate 

boundaries of these trenches. The presence of these compounds may be related to disposal 

operations at the site. Arsenic, copper, lead, and vanadium concentrations all exceeded their 

respective RBCs at one or more subsurface sample locations. Lead exceeded residential RBCs 

at 5 sample locations, all within the western third of the area investigated (see Figure 8). 

B. Area B Surface Water 

Surface water sample locations are indicated in Figure 9. Tables 3 and 4 summarize the 

occurrence and distribution of total inorganics and organics in the samples collected during the 

RI. Figure 10 indicates sample results that exceeded Ambient Water Quality Criteria (AWQCs) 

protective of aquatic life developed pursuant to the Federal Clean Water Act. Only manganese 

exceeded AWQCs. Only one exceedance for manganese was detected. 

C. Area B Sediment 

Sediment sample locations are indicated in Figure 9. Tables 5 and 6 summarize the occurrence 

and distribution of inorganics and organics in the sediment samples collected during the RI. 

Many of the detected concentrations exceeded available screening criteria indicative of a 

potential risk of concern to ecological receptors. These exceedances are indicated in Figure 11. 

Exceedances at multiple sample locations were found for a group. of PAHs. Other organ@ 

detected at notably high concentrations were DDT and n-nitrosodiphenylamine. While Aroclor- 

1260, a PCB, was detected at 1,900 ug/kg in a sample from the drainage swale collecting flow from 

the area of Building 108, further sampling in this swale detected Aroclor-1260 levels of 270 to 580 

@kg in three samples. 

VIII. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 

Site 5 is located in the southeastern portion of NAWC and is within an enlisted person’s housing 

area to be retained indefinitely by the Navy. Area B surface water and sediment are located off- 

base within a residential area that also includes wooded areas and wetlands. 
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IX. SUMMARY OF SITE RISKS 

As part of the OU-10 RI, a risk assessment was conducted with available data to estimate the 

potential risks posed to human health and the environment by Site 5 soils and Area B surface 

water and sediment. 

Potential human health risks are categorized as carcinogenic or noncarcinogenic. A hypothetical 

carcinogenic risk increase from exposure should not exceed a risk range from 1 X 10” (an 

increase of one case of cancer for one million people exposed) to 1 X IO4 (one additional case 

per 10,000 people exposed). Noncarcinogenic risks are estimated utilizing Hazard Indices (HI), 

where an HI exceeding one is considered an unacceptable health risk. In addition, health risks 

posed by lead are assessed by estimating the percentage of child residents who may have a 

blood lead level of IO micrograms per deciliter (ug/dl) or greater. This percentage is estimated by 

applying an Integrated Exposure and Uptake Biokinetic (IEUBK) Model. An estimate of 5 percent 

or less is considered acceptable. 

As part of the RI, a risk assessment was conducted with RI sampling data to estimate the 

potential risks to human heath posed by Site 5 soils and surface water and sediment associated 

with Area B stream. To assess these risks, the potential exposure scenarios identified below 

were assumed. 

l Ingestion of soils (both surface and subsurface). 

l Dermal contact with soils. 

l Inhalation of fugitive dusts associated with soils. 

l Ingestion and dermal contact with surface water and sediment. 

A. Summary of Human Health Risk Assessment 

The human health risk assessment estimates the risks posed to human health by Site 5 soils and 

Area B surface water and sediment if no action is taken and identifies any contaminants and 

exposure pathways of concern. This section of the ROD summarizes the results of this human 

health risk assessment. 

B. Identification of Contaminants of Potential Concern 

The tables in Section VII ‘(Nature and Extent of Contamination) of this ROD summarize the range 

of detected concentrations (minimum and maximum) and the frequency of detection of hazardous 

substances in surface soils and subsurface soils for Site 5, as well as Area B surface water and 

sediment. In the case of each hazardous substance detected in each medium, these tables also 
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identify a representative concentration, which is the lower of the upper 95% confidence limit 

(UCL) of,. the mean concentration and the maximum concentration detected. These 

representative concentrations are the exposure point concentrations that were used to estimate 

risk to human health. The exposure point concentrations (EPCs) for Site 5 soils were compared 

to soil screening levels protective of residential land use. Tables 7 and 8 identify the 

contaminants of potential concern (COPCs) for surface and subsurface soils. COPCs in surface 

water were chosen based on their occurrence and distribution, mobility, persistence, and toxicity. 

C. Exposure Assessment 

For Site 5 soils, the human health risk assessment was conducted assuming residential use of 

the property. In addition, while industrial use of the property is not reasonably anticipated, 

potential risks under industrial use were also’ assessed. Current and future users were evaluated 

for exposure to surface soil (0 to 2 feet in depth) and subsurface soils [2 feet to maximum depth 

of contaminant (up to 15 feet below ground surface)]. In assessing risks posed by subsurface 

soils, it was assumed that these soils may be displaced to the surface (e.g., through excavation) 

and that resulting surface contaminant concentrations would be half the representative 

concentrations detected in the subsurface soils. 

Current and future recreational children were also assessed for exposure to surface water via 

wading and to sediment via ingestion and dermal contract 

D. Toxicity Assessment 

The toxicity assessment characterizes the nature and magnitude of potential health effects 

associated with human exposure to COPCs. Quantitative risk estimates for each COPC and 

exposure pathway are developed by integrating chemical-specific toxicity factors with estimated 

chemical intakes discussed in the previous section. 

Quantitative risk estimates are calculated using cancer slope factors (CSFs) for COPCs exhibiting 

carcinogenic effects and reference doses (RfDs) for COPCs exhibiting systemic 

(noncarcinogenic) effects. The RfDs and CSFs used in the human health risk assessment are 

presented in the RI report for OU-10. 

CSFs and RfDs are based on ingestion (oral) or inhalation routes of exposure rather than ,dermal 

contact. Therefore, these values reflect administered doses rather than absorbed doses. 
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E. Risk Characterization 

Excess lifetime carcinogenic risks are quantified by multiplying the intake level and the CSF. 

These risks are probabilities that are generally expressed in scientific notation (e.g., 1 x 10”). An 

excess lifetime cancer risk of 1 x 10 d indicates that, as a plausible upper bound, an individual 

has a one in one million chance of developing cancer as a result of site-related exposure to a 

carcinogen over a 70-year lifetime, under the specific exposure conditions. Noncarcinogenic risks 

were estimated utilizing Hazard Indices (HI), where an HI exceeding one is considered 

unacceptable. 

1. Site 5 Surface and Subsurface Soils 

The area of Site 5 is expected to continue to be used for residential purposes. Risks posed to 

human health by surface and subsurface soils at Site 5 were evaluated assuming residential as 

well as potential industrial use. Tables 9 through 24 provide the estimated incremental 

carcinogenic and noncarcinogenic risks for the child resident and adult resident contact with Site 

5 surface and subsurface soils through ingestion, dermal contact, and particulate dust inhalation. 

Tables 25 through 28 estimate the incremental carcinogenic risks for the lifetime resident: Table 

29 summarizes these results. The highest carcinogenic risk estimated by the risk assessment 

identified a risk of 1.2 x 10m5 for a lifetime resident exposed to subsurface soils (Table 29). This 

carcinogenic risk is well within the acceptable risk range. Therefore, carcinogenic risks 

associated with both surface and subsurface soils are acceptable. 

The highest non-carcinogenic risks for surface soil were to a residential child and estimated to 

correspond to a Hazard Index (HI) of 1.4. The principal substance contributing to this HI was 

manganese. In this case, the contribution to the HI was 0.38 and the target organ was the central 

nervous system. No other substances contributed more than 0.2 to the HI. To further evaluate 

whether the noncarcinogenic risks posed by surface soils to a residential child was unacceptable, 

non-carcinogenic risks were identified by target organ. This evaluation found that in no case did 

the HI for any target organ exceed one. As a result, non-carcinogenic risks posed by surface 

soils to residential children are considered acceptable. Non-carcinogenic risks posed by surface 

Soils to residential adults correspond to an HI of less than one and are also acceptable 

The highest non-carcinogenic risks for subsurface soil were to a residential child and estimated to 

correspond to a Hazard index (HI) of 2.9. The principal substances contributing to this HI were 

iron (1.3, where the target organs are the liver and pancreas), manganese (0.45, where the target 

organ is the central nervous system), and copper (0.23, where the target organ is tlhe 



gastrointestinal tract). No other substances were found to contribute more than 0.2 to the HI. To 

further evaluate whether the noncarcinogenic risk to a residential child was unacceptable, non- 

carcinogenic risks were identified by target organ. This evaluation found that, as noted above, 

the HI of 1.3 for both the liver and the pancreas was attributable to iron. However, iron is an 

essential nutrient, there is uncertainty regarding available toxicity criteria for iron, and the 

estimated HI in this case is only marginally above the acceptable level. Under these 

circumstances, iron in Site 5 subsurface soils is not considered to present a non-carcinogenic risk 

to children. In no other case, was an HI for a target organ estimated at greater than one for 

residential child exposure to subsurface soils. In addition, in no case, was an HI of greater than 

one calculated for residential adult exposure to subsurface soils. As a result, non-carcinogenic 

risks posed by subsurface soils at Site 5 are acceptable. 

An assessment of risk posed by lead in Site 5 soils found that the estimated percentage of 

children with a blood level of 10 ug/l was 0.10 percent for those exposed to surface soils and 0.09 

percent for those exposed to subsurface soils. In each case, the estimated percentage was below 

the protective level of 5 percent and therefore acceptable. 

An evaluation was also performed to determine if groundwater quality is threatened by Site 5 

soils. As part of the RI, contaminant concentrations in Site 5 soils were compared to EPA soil 

screening levels protective of groundwater quality. Only thallium, silver and methylene chloride 

exceeded these criteria (Table 30). However, a final ROD for Area B groundwater has 

determined that no substances in Area B groundwater present an unacceptable risk. in this case, 

Site 5 soils should not present a threat to groundwater quality. 

2. Area B Surface Water and Sediment 

An evaluation of potential risks posed to children by surface water and sediment impacted by 

Area B also found that carcinogenic and non-carcinogenic risks were well within the acceptable 

range. Tables 31 through 34 provide the estimated incremental carcinogenic and 

noncarcinogenic risks for the future child recreational receptor regarding exposure to Area B 

surface water and sediment. 

F. Summary of Ecological Risk Assessment 

As part of the RI, a screening ecological risk assessment was performed to identify whether Area 

B surface water and sediment presented a potential for adverse impact to the environment. Risks 

presented to aquatic and semi-aquatic receptors were evaluated. 
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The focus of the ecological risk assessment was a portion of Southampton Creek and its 

headwaters that receive runoff, channeliied stormwater, and discharges from Area B. The 

discharges from the stormwater collection systems within Area B comprise a substantial portion of 

the headwaters of the creek. (See Section VI of this ROD for a detailed description of the surface 

drainage pathway.) The initial surface drainage channel of 1,000~foot length is composed of 

concrete. Aquatic habitat increases in quantity and quality south of the point where the concrete 

channel enters the natural streambed. 

Ecologically based benchmark toxicity values @TVs or “benchmarks”), which are concentrations of 

contaminants in various media protective of ecological receptors, were selected to screen EPCs for 

COPCs in surface water and sediment to determine if they should be retained as COPCs. Tables 

35 through 38 present the ecological COPCs in Area B surface water and sediment. Benchmark 

values used to identify surface water COPCs were chronic screening values, primarily federal 

ambient water quality criteria (AWQCs). BTVs for sedimentdwelling organisms were gathered from 

the most widely accepted EPA Region III guidance, primarily effects range-low (ER-L) values from 

the National Oceanic and Atmospheric Administration (NOAA). The ratio of the surface water or 

sediment exposure point concentration to the benchmark value is called the ecological effects 

quotient (EEQ). ’ 

When the ratio of the EPC to its respective benchmark value exceeds 1.0, adverse impacts are 

considered possible. In these cases, additional evaluation is necessary to assess risk because 

most BTVs are conservatively derived. 

Surface water downstream of Area B was estimated to present a very low potential risk. All EEQs 

for surface water were less than 1 (Tables 35 and 36) 

Numerous substances is sediment downstream of Area B were found to be COPCs (Tables 37 

and’38). The EEQ values based on maximum concentrations for several sediment inorganics were 

indicative of low potential risk, but most of the inorganic EEQs only slightly exceeded 1 .O. Based on 

maximum concentrations, EEQ values for several PAHs, two phthalate compounds, n- 

nitrosodiphenylamine, and DDE in sediments were indicative of low to moderate potential risk, while 

EEQ values for DDT and Aroclor-1260 were indicative of high potential risk. Aroclor-1260 was 

found only in sediment samples from the drainage swale collecting flow from the area of Building 

108 and leading to Outfall No. 11. Aroclor-1260 concentrations decreased in distance away from 

the head of the swale appeared to be confined to the swale. 
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A screening food-web model was used to further evaluate ecological risks to semi-aquatic 

receptors. The representative upper-level receptors included the raccoon, marsh wren, mallard, 

and green heron. For the raccoon, both thallium and vanadium had estimated ecological hazard 

quotients (HQs), which indicated a moderate potential risk (Table 39). For all other COPCs, the 

HQs based on detected concentrations were at or below 3 with most values at or below 1. 

For the three birds evaluated (i.e., marsh wren, mallard, and green heron), HQ values exceeded 

unity for at least one species with regard to Aroclor-1260, bis(2+zthylhexyl)phthalate, chromium, 

DDE, DDT, lead, and zinc. Only the HQs associated with DDT suggested a moderate potential 

risk. 

With the exception of the drainage swale leading from Building 108, surface water and sediment 

sampled as part of the RI also receive drainage from residential areas south of NAWC. Based on 

available data, the relative contribution of Area B and the Site to concentrations detected in the. 

surface water and sediment cannot be fully distinguished from levels attributable to non-Site 

related sources within these residential areas. For example, runoff from road surfaces may, 

contain PAHs and may be a source of PAHs detected in the sediment samples collected. It is 

also notable that all estimated high potential risks were based on sample results for sediments 

collected from a concrete channel. Estimated risks for COPCs in the sediment of the natural 

streambed were estimated as low to moderate and were primarily attributable to PAHs that may 

or may not be associated with Area B. 

While the RI found that Area B sediment presented potential risks of concern to ecological 

receptors, the estimated potential risks may be attributable to non-Site related sources and not 

representative of potential risks posed by sediment to receptors in the streambed. In addition, the , 

sediments of interest have not been characterized since the completion of a removal action at 

Sites 6 and 7 (i.e., the excavation and disposal of contaminated soils and wastes), and a remedial 

action consisting of a vegetated soil cover at Sites 6 and 7 is being constructed at this time (see 

ROD for OU-7). Based on available information, these response actions are projected to mitigate 

any potential unacceptable risks presented by sediment potentially impacted by Area B. In this 

case, no action is necessary to directly address the sediments of concern. 
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X. SELECTED REMEDY 

Based on the risk assessment, Site 5 soils and Area B surface water and sediment do not 

present an unacceptable risk to human health or the environment. In this case, the Navy and EPA 

select a remedy of no action for these media. The Navy and EPA believe that this remedy is 

protective of human health and the environment. There are no costs associated with this remedy. 

Additional stream monitoring will be performed to confirm that any future impacts on sediment by 

Area B have been mitigated by previous and ongoing response actions. A workplan describing 

the confirmation sampling and analysis program will be developed, submitted to EPA and PADEP 

for comment, and implemented to achieve the confirmation monitoring goals. This workplan will, 

at a minimum, require the periodic collection and analysis of sediment samples. For each stream 

monitoring event, a report summarizing the results of the confirmation monitoring will be prepared 

and submitted to EPA and PADEP for comment. 

Xl. RESPONSIVENESS SUMMARY 

In a Proposed Plan released for public comment on August 7, 2000, the Navy, with the support of 

the EPA, identified No Action as the preferred remedy for OU-10. A public comment‘period on 

the Proposed Plan was open from August 7, 2000 through September 5, 2000. A public meeting 

was held on August 16, 2000 to present the Proposed Plan for OU-10 and to solicit any verbal 

comments on the Proposed Plan. No comments were received during the meeting. Written 

comments received during the public comment period are contained in Appendix D. 

This Responsiveness Summary presents a review of the community involvement in the CERCLA 

process at NAWC and provides a summary of the comments received during the public comment 

period for OU-10 along with responses to those comments. 

A. Background on Community Involvement 

The Navy and NAWC Warminster have had a comprehensive public involvement program for the 

last ten years. The Navy organized a Technical Review Committee (TRC) in January 1989 to 

review and discuss NAWC CERCLA issues with local community officials and concerned citizens. 

The TRC was reorganized into the Restoration Advisory Board (RAB) in November 1993. The 

RAB consists of representatives of the Navy, EPA, PADEP, the Bucks County Health 

Department, the Northampton Township Municipal Authority, the Warminster Township Municipal 

Authority,, lvyland Borough, and Upper Southampton Township, as well as members of the 

community and concerned environmental organizations. 
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In 1994, the Navy prepared a Community Relations Plan for environmental activities at the base. 

Community relation activities have been conducted in accordance with this plan. These activities 

have included regular technical and restoration activity meetings with local officials, 

communications with the media and the establishment of information repositories. The RAB and 

a technical subcommittee (TSC), consisting of representatives from the RAB, have met on a 

regular monthly basis since its formation. The RAB has been assisting in the planning and review 

of environmental investigation, remedial alternative evaluation, and remediation activities, along 

with future land use planning. The RI/FS and the Proposed Plan for OU-9’were discussed at the 

RAB meetings. 

RAB meeting minutes along with reports presenting the results and findings of investigations are 

maintained in two local information repositories that contain the Administrative Record for NAWC 

Warminster. One repository is located at the Naval Facilities Engineering Command Office 

(Northern Division) located at 10 Industrial Highway, Lester, Pennsylvania. The other repository is 

located in a local library; Bucks County Library located at 150 South Pine Street, Doylestown, 

Pennsylvania. 

Community relation activities for OU-10 include the items below: 

l The documents concerning the investigation and analysis at OU-10 were presented in RAB 

and TSC meetings and draft copies of RI documents were provided to all RAB members for 

review, discussion, and comment. 

l The documents concerning the investigations and analysis at OU-10, as well as a copy of the 

Proposed Plan, were placed in the information repositories. 

l The Navy mailed copies of the Proposed Plan to about 400 local area residents whose 

names appeared on the RAB mailing list. 

l Newspaper announcements on the’availability of documents and the public meeting and 

comment period were published in the Bucks County Courier Times, Philadelphia Inquirer, 

and Intelligencer. 

l The Navy established a 30day public comment period starting August 7, 2000. and ending 

September 5, 2000. 
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l A Public Meeting was held on August 16, 2000 to present the Proposed Plan and to answer 

questions concerning OU-10. Approximately 10 people, including representatives of the local 

municipalities, attended the meeting. 

6. Summary of Comments and Responses 

The local community and representatives of local municipalities did not express significant 

concern regarding the preferred No Action alternative presented in the Proposed Plan. Cne 

commentor expressed concern about the proposed no action remedy; these comments are 

provided below. The Navy and EPA have taken these concerns into consideration and believe 

that No Action adequately and appropriately addresses the contamination associated with OU-10 

in a cost effective and responsible manner. 

Comment 1: One commentor was not satisfied with’ the proposed no action remedy for Site 5 

soils. In order to protect the health and safety of present and future residents, the commentor 

recommended that contaminated soils at Site 5 should be permanently removed. 

Response 1: As part of the remedial investigation, a comprehensive risk assessment was 

conducted with available RI sampling data to estimate the potential risks posed to human health 

and the environment by Site 5 soils and surface water and sediment potentially impacted by Area 

8. Both carcinogenic and noncarcinogenic human health risks were evaluated under a set of 

potential exposure scenarios, including ingestion of Site 5 surface and subsurface soils, dermal or 

direct contact with Site 5 soils, and inhalation of fugitive dusts associated with these same soils. 

The risk assessment determined that carcinogenic and non-carcinogenic risks associated with 

both surface and subsurface soils at Site 5 were acceptable for residential children, residential 

adults, lifetime residents, and adult workers. Thus, it is not necessary to remove the Site 5 soils 

to protect human health. , 

Comment 2: One commentor expressed concern with the no action remedy proposed for surface 

water and sediment potentially impacted by Area B. The commentor recommended that a 

permanent stormwater management system, consisting of collection basins and drainage 

contouring, should be constructed instead. 

Response 2: The human health risk assessment evaluated potential risks to children by surface 

water and sediment impacted by Area B. Carcinogenic and noncarcinogenic risks were 

evaluated for an adolescent child exposed to the stream via wading. ,These risks were well 
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within the acceptable range. Thus, it is not necessary to address the Area B stream to protect 

human health. 

The assessment of ecological risks found that while Area B sediment presented potential risks Of 

concern to ecological receptors, the estimated ecological risks may be attributable to non-Navy 

’ property and not representative of potential risks posed by sediment to receptors in the 

streambed of Southampton Creek and its unnamed tributaries. the sediments of interest 

have not been characterized since the completion of a remov tion at Sites 6 and 7 (i.e., the 

excavation and disposal of contaminated soils and wast remedial action consisting of a 

vegetated soil cover at Sites 6 and 7 is being constructed ‘this time (see ROD for OU-7). 

Based on available information, these response actions are ejected to mitigate any potential 

unacceptable risks presented by sediment potentially impa by Area B. In this case, no action 

is necessary to directly address the sediments of cancer dditional stream monitoring will be 

conducted to confirm that any potential unacc ble risks have been mitigated. 
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TABLE 1 

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 5 SURFACE SOIL 
NAWC WARMINSTER, PENNSYLVANIA 

-* 

Antimony .- 
Arsenic 

Barium 

Beryllium 

3.69 BG-16 21131 0.27 L - 0.6 L -- 
3.92 EG-11 35136 0.39 K - 7.9 L -.___- _ 
58.6 BG-28 36136 40 K - 311 K 

0.78 BG-23-DU P 36/36 0.59 - 1.6 

18134 0.63 K - 10.5 - 
655 BG-24 36136 644 J - 35400 

19.3 BG-12 36136 12.4 - 49.2 K 

a.27 BG-23-DUP 36/36 5 - 21.3 K - 

2.89 SS-0516 4.9 

4.23 SS-O5-01 4.76 

103 SS-O5-36-D 118 _- 

1129 13.6 J - 13.6 J ---- 
25129 0.28 - 12.1 J -- 
25129 34.1 - 225 

25129 0.31 - 1.7 J -- 
0129 - 

23129 240 - 1910 --- 
29/29 7.9 J - 35.3 J 

0.925 -___ 
- 1.08 

SS-O5-28 0.991 

SS-O5-08 4.05 

ss-0509 3000 

SS-O5-36-D 25.4 

I Cadmium 

Calcium 2700 -- 
23.4 Chromium 

Cobalt I Copper 

Cvanide 

25129 1 1.6 - 22.1 

- 27129 i 3.6 J - 30.6 

9.78 -- 
133 

SS-05-27 I 10.7 

ss-05-07 297 

1 1116 1 0.56 L - 0.56 L 

z-04 I-36/36 1 12900 - 48300 

0120 1 

29129 1 6980 - 410500 

,SS-OS-16 I 0.519 

ss-O5-01 25500 

0.459 

23100 lis---- BG-13 36/36 7.5 - 1020 65.1 -__-- 1 1 

BG-24 36136 1 1290 - 16000 I 2770 
I 

Magnesium 

Manganese 

Mercury 

Nickel 

FIG-26 36136 130 - 2550 J 640 ----. 
BG-23 20128 0.07 - 12 0.688 

BG-23-DUP 36136 6.3 K - 83.2 18.7 -~ .- 
I BG-24 36136 307 - 4660 I 1130 I Potassium 

I Selenium -- 
Silver 

O/29 3113 0.96 K ' - 2.6 L 0.663 SS-O5-37 1.09 

O/29 27129 0.73 - 87.2 K 12.2 SS-05-36 29.2 

4129 55.2 - 86.7 80.9 BG-25 14115 85.7 L - 831 la4 ss-o5-IO 269 

3129 0.37 - 0.42 0.374 BG-23-DUP 7136 0.47 K - 2 K 0.694 SS-05-01 O.SIB- 

.29/29 15.4 - 45 29.4 BG-I2 36136 19.5 - 60.9 32.6 SS-05-09 35.3 

25129 9 - 60 25.7 BG-13 36136 I014 - 4180 L 273 ss-OS-37 371 

1121 16 J - 16 J 2.66 BG-12 6/30 4.1 J - 27 L 4.23 SS-05-29 5.07 - -- 
l/21 820 - 820 40.9 BG-12 6135 4 K - 9.5 J 3.3 SS-OS-26 3.77 

1121 1440 J - 1440 -J 70.5 BG-12 5135 4.7 J - 14 3.22 SS-05-35 3.6 -- --- 
- 0121 3132 2.3 - 2.9 J 1.46 SS-05-08 1.59 

I 4,4'-DDE 

4.4'.DDT 

Alpha-Chlordane I Aroclor-1242 

‘E;u,‘a,e . . 0121 1136 5.6 L - 5.6 L -- 
0121 l/33 25 L - 25 L 

-. 0121 - 2l35 4.3 J - 10 J 

7/11/00 1295 PM Warm-Site-5-SS oc.xls .- 



TABLE I 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 5 SURFACE SOIL 

NAWC WARMINSTER, PENNSYLVANIA 

2Alethylnaphthalene 

Benzo(b)fluoranlhene 56 J - 58 

Indeno(l,2,8cd)pyrene 

Notes: 

Warm-Site-5-SS-oc.xis 
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TABLE 1 

OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 5 SURFACE SOIL 

; NAWC WARMINSTER, PENNSYLVANIA 
_ a 

Units are mglkg for inorganics, ug/kg for organ& 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two. 
The determination of representative concentrations is based on comparison of maximum to the 95 % UCL, which is presented in a separate table. 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
Number of samples may vary based on the number of usable results. 
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TABLE 2 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 5 SUBSURFACE SOIL 

NAWC WARMINSTER, PENNSYLVANIA 

3.6 J - 30.6 

.-- 
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TABLE 2 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 5 SUBSURFACE SOIL 

NAWC WARYINSTER, PENNSYLVANIA w 

Bis(2-ethylhexyl)phthalate 

-- 
I-Methyl-2-pmtanme 

Notes: 

Units are mglkg for inorganic& uglkg for organics. 
Number of sample results excludes rejected data or blank-qualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and non-detected results. Detection limits are divided by two. 
The determination of representative concentrations is based on comparison of maximum to the 95 % UCL, which is presented in a separate table. 
Frequency of detection refers to number of times compound was detected among all samples versus total number of samples. 
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TABLE 3 

OCCURRENCE AND DlSTRlBUnON OF TOTAL INORGANICS IN SURFACE WATER AT AREA B 

NAWC WARMINSTER, PENNSYLVANIA 

fwm 

BACKGROUND 1 SITE-RELATED 

REPRESENTAnVE 1 FREQUENCY OF 1 RANGE OF I STAnSnCAL REPRESENTATIVE 

SUBSTANCE 1 CONCENTRAnOK 1 DETECnON 1 PDmwi DETEcnow DlSTRlaUnON CONCENTRATlON 

BARIUM I 100 31 4 so.9 - 94.2 NORMAL OVER LOGNORMAL 94.2 

NONPARAMETRIC DIST 24300 

NONPARAMETRIC 01.3 368 

” = QUALIFIERS FOR DATA ARE PRESENTEO IN DATA PRESENTATION TABLES 

TABLE 4-7.~1~ 711 l/O0 1258 PM 



TABLE 4 

OCCURRENCE AND OISTRIBUTION OF ORGANICS IN SURFACE WATER AT AREA B 

NAWC WARMINSTER, PENNSYLVANIA 

wu 

l = REPRESENTATIVE CONCENTRATION FOR BACKGROUND IS PRESENTED IN TABLE X-X 

.. = QUALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

TABLE 4-7.~1~ 7/l 1100 1258 PM 
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l 
TABLE 5 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEGMENT AT AREA B 

NAWC WARMINSTER, PENNSYLVANIA 

(moW) 

CONCENTRATION’ 

l = REPRESENTATIVE CONCENTRATION FOR BACKGROUND IS PRESENTED IN TABLE X-X 

L = QUALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

TABLE 4-7.~1~ 711 II00 1257 PM 
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TABLE 6 
OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT AREA B 

NAWC WARMINSTER, PENNSYLVANIA 

wJw 

*= QUALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

TABLE 4-7.~1~ 711 II00 1256 PM 



TABLE 7 
MEDIUM-SPECIFIC EXPOSURE POINT CONCENTRATTON SUMMARY 

NAWC WARMINSTER, PENNSYLVANIA -SITE 6, SURFACE SOIL 

?kenano Trmeframe: Current/Future 
Medium: Surface Soil 
Expasure Medium: Surface Soil 

? 
S&s& 

--- --. .--- ..-. “.““.__““..“, ..-r.--..-“.” “_..“,” . . . . “I ““,” --- .-. “.““.1-1-..“. 
Maxfmum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Minimum variance unbiased estimate of arithmetic mean for lognorkally distrfbuted data (Mean-T): 

Mean of Normal Data (Mean-N). 
NA - Not Applicable. 

Chemical Units Arithmetk 95% UCLof Maximum Maximum EPC I Reasonable Maximum Exposura Central Tendency 

Potential 

Manganese 

Thalltum 
Vanadium 

Arodor-1242 
Arocfor-1254 

Benz(a)anthracene 

Warm Site 5 SS-Table3.xls -- 6-8 e 6130100 
” 



TABLE 6 
MEDIUM-SPECIFIC EXPOSURE POtNT CONCENTRATtON SUMMARY 
NAWC WARMINSTER, PENNSYLVANIA -SITE 5, SUBSURFACE SOIL 

Potential 
Concern 

Reasonable Maximum Exposure Central Tendency 

Cadmium 

Manganese 

Thallium 
Vanadium 

Arodor-1242 
Aroctor-1248 
Arodor-1254 

(1) Repmsenfs the 95% UCL of normal data for normal distributions: Represents the kg-transformed 95% UCL for lognormal distributions. 
Statistics: Maximum Detectad Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Minimum varianca unbiased estimate of arithmetic mean for lognormally distribute 

Mean of Normal Data (Mean-N). 
NA - Not Applicable. 

-_ 

“” 

Warm Site 5 SB-Table3.xls -- 6/30/00 

* 



4 0010E19 0 N-9 

VN 

VN 

VN 

VN 

VN 

VN 

YIN 

V/N 

V/N 

VIN 

V/N 

V/N 

VlNVAlASNN3d ‘Y3lSNIYYLIVM 3MVN 
3WlSOdX3 rJlIWlXVYY 318VNOSV3M 

110s aovjtjns s 311s HUM hl3a 0 ‘ONI) 13VlN03 lN3QiS311 ClllH3 - SOWZVH U33NV3-NON JO NOUVllI3lV3 
- ---. . . 
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TABLE 9 (continued) 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT CONTACT (ING. 8 DER.) WITH SITE 5 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

act (Ing. 6 Dar.) with Sile 5 Surface Soil 

ptor PapulaUon: Resident 

of Potenual 

Eenzo(b)flwmnthane 

Eenzo(k)llwmnthme 

Mbam(a.h)athmcens 

Medium 

WC 

VaIlJo 

1.32E*O4 
4.05E*OO 

2.97E+O2 

7.75E*ol 

7.85E+02 

1.6X+00 

2.921+01 

8.18E-01 

3.53E*Ol 

3.711*02 

3.29E+Ol 

3.12E402 

2.938+02 

2.70E*02 

l.zoE+02 

9.00E+01 

3.01E*02 

4.WE+Ol 

&WE+01 

RCl@ 

EPC 

V8lUe 

1.328+04 

4.05E+W 

2.978*02 

7.758+01 

7.85E+02 

l.t33E+W 

2.92tz+o1 

9.18E-01 

3.53tI+01 

3,71E+O2 

3.29E+Ol 

3.12E+02 

2.93802 

2.70002 

1.2OE+02 

9.OoE+Ol 

3.0lE+02 

4.WDOl 

6.WE+Ol 

6 

(1) Specify MedlumSpadtc (M) or Rcutedptic (R) EPC selected for hera& wtarlatian 

Warm-Site_S_Sufface Soil-lng and Der NonCancer Risk Res-Child RMEAs 

EPC 

Sd3Cted 

for Hazard 

CalculsUon (I) 

.l 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

‘M 

M 

M 

U 

M 

M 

M 

U 

M 

b 

6-65 

Intake Intake 

‘NonCanwr) (NonCancer] 

Units 

Rafemmx 

Dose 

TzF 

b.CQEOS 

2.40E62 

2.40E-02 

1.5OE-05 

S.WEg3 

7.WE-05 

1.40E.04 

7.5OEJJ2 

2.WE05 

Refamnca 

Dosd Units 

Wgday 

W9-W 

manc9-W 

mgrkgday 

WQdaY 

Refamnm 

:onwntrsUor 

..,- 
N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

NIA 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

Refemnw 

SonwntmUon 

Units 

==m- 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

!-#A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

‘old of Route! 

Hazard 
Quotient 

- 
2.68503 

4.45E.03 

6.798.04 

1.79E-03 

5.96E-03 

3.20E-04 

6.4lE64 

1.39Ed2 

2.71E-04 

9.56E-03 

3.92E.02 
- 
1.35E+W 

- 

6/30/00 



TABLE 10 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT PARTICULATE DUST INHALATION FROM SITE 5 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Exposum Poinl: lnhalatlon of Psrtkulatss from Site 5 Surface Soil 

Receptor Populatlan: Retldent 

(1) Specify MedtumSpWtk (M) or RouteSpadnc (R) EPC setected for hazard catcutation. 

Warm ’ e-S_Sutiace Soil-lnh NonCancer Risk Res-Child RME.xls 

Q 

6-66 

* 

6/30100 
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TABLE 11 
CALCULATION OF NON-CANCER HAZARDS. ADULT RESIDENT CONTACT (ING. & DER.) WlTIi SITE 5 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Scenario Ttmefmme: Futura 

Medium: Stnfem Solt 

Exposure Medtum: Surface Soil 

Exposure Pdnt Contact (Ing. 6 Car.) with Site 5 Swfaw SolI 
Receptor Population: Resldant 

of Potenttel 

enz(a.h)anthmcane 

Indeno(l.2,3-cd)pymne 

Medium 

EPC 

Value 

1.32E*O4 

4.05E+W 

2.97E+02 

7.75E401 

7.658+02 

1.63E*W 

2.92E+Ol 

6.16E-01 

3.53E’Ol 

3.71 DO2 

3.29E+Ol 

3.12E+O2 

2.93E*02 

2.70E+02 

1.20E402 

Q.WE+Ol 

3.01E+02 

4.WE401 

&WE+01 

Medium 

EPC 

units 

Roili 

WC 

VOIUS 

- 
1.32kO4 

4.05E+W 

2.97E+02 

7.75E401 

7.&X*02 

1.63E+W 

2.92E+Ol 

a.laEul 

3.53bOl 

3.711402 

329E401 

3.12E402 

2.93E402 

2.7OE+O2 

1.2OE402 

9.OOE401 

3.01E+02 

4.WE401 

6.OOE401 

EPC 

Settied 

for Hazard 

:alculauon (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Intake 

lonCanmr) 

- 
1.61E.02 

5.55E06 

4.07E04 

1.06E-04 

1.06E03 

2.23E-05 

4.WE-05 

1.12E46 

4.64E05 

5.66E-04 

4SlE06 

4.27EQ7 

4.01867 

3.70E-07 

1.64E.07 

1.23ED7 

4.12E-07 

5.46EU6 

5.22Eua 

Intake 

lonCancer) 

units 

!efemna 
Dose 

rTzz 
l.WE03 

b.WE-02 

2.40E-02 

l.WE.04 

5.WE.03 

7.WE.05 

7.WE-03 

3.WE-01 

2.WE-05 

Reference 

ancsntrattor 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

NIA 

Reference 

oncmtreUon 

UllllS 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Hazard 

Quotient 

1.61EQZ 

5.55E-03 

1.02E-02 

4.46E-02 

2.23E-02 

6.WE-03 

1.6OEAI2 

6.91E-03 

1.69E03 

-- 

2.14E-02 

1.55E.01 

6-67 
WaftiI~Site_S_Surfaca Soil-lng and Der NonCancer Risk Res-Adult RME.xls mo/oo 



TABLE i 1 (continued) 
CALCULATION OF NON-CANCER HAZARDS -ADULT RESIDENT CONTACT (ING. (L DER.) WITH SITE 5 SURFACE SD(L 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARYINSTER, PENNSYLVANIA 

(1) Spedty Medium-Speclf~c (M) or Roule-Sp&lc (R) El% selected fw hazard calculaUon. 

Warm-Site_S_Surface Soil-lng and Der NonCancer Risk Res-Adult RME.xls 

.e 

6-68 

l 



TABLE 12 
CALCULATION OF NON-CANCER HAZARDS - ADULT RESIDENT PARTICULATE DUST INHALATION FROM SITE 5 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Scenerio Thneframs: Future 

Inhalation of Parkulates turn Site 5 Sutfau, Sdl 

Benzo(b)Ruomnthane 

Benzo(k)ttwrmnthene 

(1) Specify MedIumSpad~c (M) or Route-Spednc (R) EPC selected for hazard calarlation. 

Intake 

(NonCacar) 

526E06 
1.6lE-09 

l.WE-07 

3.09wl9 

3.13E-07 

MOE-10 

l.lSEdB 

3.26G10 

IIIE-OS 

1.43E-07 

1.3lE-11 

124E-10 

I.17610 

l.DBE-10 

4.78E-11 

3.59E-11 

I JOE-10 

1.59E-II 

2.39E.11 

Intake 

(NonCanwr) 

UililS 

2.1SE.02 

7.55EMJ 

- 

2.19EO2 
- 

Warm-Site_S_Surface SoilJnh NonCancer Risk Res-Adult RME.xls 6-69 



CALCULATION 

TABLE 13 
OF NON-CANCER HAZARDS - CHILD RESIDENT CONTACT (ING. 81 DER.) WITH SITE 5 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Medium: Subsurface Soil 

Exposum Medium: Subsurface Soil 

Expmun Polnl: Conlad (lng. 6 Cm.) with Site 5 Subsurfaca Soil 

Receptor Population: Restdent 

Wam@ite_5_Subsurfa~ SoilJ’tg and Der NonCancer Risk Res-Child RME.xls 

I) 

6-74 

l 
6/30/00 

1) 

. 



TABLE 13 (continued) 

CALCULATION OF NON-CANCER HAZARDS -CHILD RESlDENi CONTACT (ING. & DER.) WlTH SITE 5 SUBSURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Smnado Tlnletrame: Future 

Medium: Subsurfeca Soil 

Exposure Medium: Subsudaca Soil 

Erpasure PolnE Contad (Ing. 6 Dar.) with Site 5 Subsurface Soil 

Receptor Populrtlon: Resldenl 

WarmJite_S_Subsurfac Soil-lng and Der NonCancer Risk R&s-Child RME.xls 6-75 



TABLE 14 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT PARTICULATE DUST INHALATION FROM SITE 5 SUBSURFACE SDlL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Medium: Subsurface Sdl 

Exposun3 Medtum: Patuwlates 

sure Point lnhalalion of ParUwlales from Site 5 Subsurface Soil 

lallon: Redden1 

(1) Spedty MedlumSpacMc (M) or Route-SpeMc (R) EPC selected for hazard cakullon. 

Warm- * e-5Jubsurface SoilJnh NonCancer Risk Res-Child RME.xls 

3 

6-76 

0 
6/30/00 _ e 
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TABLE 15 (continued) 
CALClJLATlON OF NON-CANCER HAZARDS. ADULT RESIDENT CQNTACT (IN& L DER.) WlTtl SITE 5 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Mdlum: Subwrf~~ce Soll 
Ex+xwfl Medium: Subswka Soil 

EXpOstJt-0 Point: Contad (ltl9. b DM.) with Site 5 Subsurtea, Soil 

Recaptw Population: Rssl&wt 

Banz(a)enthracana 

Medlllm 

EPC 

value 

134E+O4 

l.OBE+OO 

!.17E+02 

;.BlE+W 

M2E+M 

K37Pa4 

r.27E+Ol 

337E+O2 

3.47EOl 

3.93E*ol 

3.63E+Ol 

7.03E-01 

S.16POl 

Z.BBE+OZ 

1.94E*01 

1.11E+Ol 

1.33E+Ol 

3.278*01 

3.40E+Ol 

&3OE+Ol 

3.6-wO2 

3.75E+M 

3.7lE+O2 

4.03E+O2 

URdlUfll 

EPC 

Units 

(1) Spedfy MadkanSpacMc(hl) or Rcute+dilc (R) EPC r&dad 6~ hazmd calaiialon. 

ROllto 

EPC 

VdUE 

EGT 

3.06wm 

2.17E+02 

5.x000 

8.0X+02 

3.37E+@l 

7.27E+Oi 

9.37002 

3.47E41 

3.93BOl 

3.93E+Ol 

7.03E-01 

6.10E*Ol 

2.66E+O2 

1.94E*O1 

1.11E+01 

133E+Ol 

3.27E+Ol 

3,4OE*Ol 

6.3OE+Ol 

3.94E*0j 

3.7Eeo: 

3.71E+O: 

4.03E*Oi 

Rods 

EPC 

UIlllS 

EPC 

Sdected 

forHard 

alwlafon (I) 

- 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

U 

M 

I4 

M 

M 

Intake 

IonCancer) 

- 
5.45E-04 

3.966-07 

6.93EJx 

2.24E.07 

3.26EG 

1.37Ed3 

2.96E-06 

-3.61E-05 

1.4lE.06 

1.60E06 

!.56E53 

2.86E-09 

2.51E08 

1.16E-05 

7.69E-09 

4.52E.09 

5.41E.03 

133E45 

1.36E08 

2.56E08 

1.56E-07 

1.53E-07 

l.SlE07 

1.64EO7 

2.70E41 

2.85E-M 

7.WE-02 

5.0x-05 

2.4OE.02 

3.WE-01 

2.40E-02 

l.WE45 

2.WE-03 

5.WE-03 

7.WEdS 

1.40E-04 

7.5oEM 

5.WE.04 

2.WEJX 

=Tr= 
NIA 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

mcmralion 

Units 

=m== 

N/A 

NIA 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

N/A 

NIA 

NIA 

NIA 

WA 

Hazard 

hotlent 

FEE 

I .4OEO3 

I.26E-04 

1.46E93 

I.36E.63 

6.57E.03 

1.69E.03 

9.41E.04 

7.99E-04 

3.12E64 

4.09E-W 

1.79Ed2 

1.65EJM 

1 .06EQ! 

1.26E.O: 

Wam~Site~5~Subsurface Soil-lng and Der NonCancer Risk Res-Adult RMExls 6/3OlOO I 

1) 



TABLE 16 
CALCULATION OF NON-CANCER HAZARDS - AOULT RESIDENT PARTICULATE OUST INHALATION FROM SITE 5 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

P 
~=~nefto Tim: Futum 

Medium: Subsurlaca Soil 

Exposure Medium: Pattiwfafes 
Exposun Point Inhalatton of Particulatea fmti Site 5 Subs&act, Soil 

Receptor Poputat’on: Rssidant 

(1) Specify MedtumSpednc (M) or RouteS#tlc (R) EPC sekcled far hazard ~~~~~. 

Warm~Site~5~Subswfaca Soil-lnh NonCancer Risk Res-Adult RME.xls 6-79 6/30/00 
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TABLE 17 
CALCUtATtON OF CANCER RtSKS . CHILD RESIDENT CONTACT (ING. & DER.) WtTH SITE 5 SURFACE SOtL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Scenarto Timeframe: Future 

Medium: Surface Soil 

Erposure Medium: Surface Soil 

Exposure Point: Contact (Ing. A Der.) wtth Slte 5 Surface Soil 

Receptor Populallon: Resident 
Receptor Age: Child 

Exposure 

Route 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Roule 

EPC 

Value 

Route 

EPC 

Units 

EPC Sdected Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancw) Factor Factor Units Risk 

Calwletlon (1) Units 

Ingestton Aluminum 1.32E+O4 muh 1.32E+O4 mgfiu M l.JlE-02 fWwJa/ - Il(mglkgday) - 

Cadmium 4.05E+W mgh 4,05tz+00 mm M 4.OlE-06 wWW - ll(mglkgday) - 

Copper 2.97E*02 meJw 2.97P02 mgh M 2.94E-04 WwW - Il(mg&t-day) - 

Lead 7.75E*Ol WM 7.75E+Ol mvb M 7.67E.05 mYW% - t/(mglkg-day) - 

Manganese 7,85E*02 muh 7.85E+02 mgMl M 7.77E-04 wMkp-dw - ll(mglkg-day) - 

Mercury 1.83E+W mph 1.63E+W mgb M 1.6lE-06 WwJay - l/(mglkg-day) - 

Silver 2.92E+Oi mgAg 2.92E+Ol meJw M P.BgE-05 mm-day - IMwk3-day) - 

Thallium 8.18E-01 mgikg 8.18E-01 mom M 8.10E-07 mm-day - WwW-W~ - 

Vanadium 3.53E+Ol wlb 3.53E’Ol n@g M 3.5OE.05 wWw - WwJWsy) - 

Zinc 3.71 E+02 rnghg 37lE+02 meb M 3.87E-04 m#uday ’ - WmWddw) - 

&odor-f242 3.29E+Ol WW 3.29E+Oi ugrlrg M 3.28E-08 Wv-day Z.WE+W ll(meMtdavl 6.52E-08 

Aroctor-1254 3.12E+02 wm4 3.12E+02 uone M 3.09E-07 wWW 2.WE+W ll(mgM-day) 6.18E-07 

Benz(a)anthracane 2.93t302 W~Q 2.93E+02 UWM M 2.WE-07 mwMdav 7.3OE-01 Ww%t-jw) 2.12E-07 

Senro(a)pymne 2.70E+02 ‘JQ’kQ 2.70E+02 uencu M 2.67E-07 fWg-day 73OE400 IhukwW) 1.95E-08 

Benzo(b)ttuocenfhene 1.20E+02 uma 1.20E+02 %lh M 1.19E-07 Wacg-day 7.30E-91 1hwM-W 8.67E-08 

Senzo(k)fludranthene 9.WE+Ol wml 9.WE+Ol WV M 8.9lE-08 wWay 7.3OE-02 WnuWW 6.51 E-09 

Chrysene 3.01E+02 WNI 3.0lE+02 wu M 2.99E-07 wMday 7.3OE-03 VfwWW) 2.18E-tI9 

Dibenr(a,h)anthmcane 4.WE+Ol 4l~u I.WE+Ol uuh M 3.96E-08 wWdw 7.30E+W WwW-day) 2.89E-07 

Indeno(l,2,3cd)pyrene B.WE*Ol ue~u &WE+01 WMI M 5.94E-08 wWdw 7.3OE-01 Wwh-dsy) 4.34S-08 

crow 3.27E-06 

WamI~Site_5&face Soil-lng and Der Cancer Risk Res-Child RME.xls 
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TABLE 18 
CALCULATlON OF CANCER RISKS -CHILD RESIDENT PARTICULATE DUST INHALATION FROM SITE 5 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Future 
Medium: Sutfaa9 Soil 

Exposure Medium: Parilwlates 
Exposure Point: Inhalation of ParUculabr from Site 5 Surfaw Soil 

Receptor Population: Resident 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

ROUb 

EPC 

Value 

Roule 

EPC 

Units 

EPC Seleded Intake Intake Cancer Slope Cancer Slope Cancar 

for Risk (Canoer) (Canwr) Fector Factor Units Risk 

Calculation (1) Unib 

Inhalation Aluminum 

Cadmium 

COPPar 
Lead 

Manganese 

M-v 
Silver 

Thallium 

Vanadlum 

zklc 

Am&r-1242 

Am&r-l 254 

Benz(a)anthracene 

Senzo(a)pyrene 

Benzo(b)!luoranthene 

Renzo(k)tIuomnthene 
Chrysene 

Dibenr(a,h)anlhracene 

Indeno(1 ,Z,Xd)pyrene 

mw 

I .32E+O) 

4.05E+W 
2.97E*02 

7.75E*01 

7.8sE+o2 

1.63E+00 

2.92E+oi 

8.18E-01 

3.53E+Ol 

3.71E+O2 

3.2QE+Ol 

3.12E+02 

293E+O2 

2.70E+O2 

1.20E+O2 

Q.OOE+Oi 

3.01 E+O2 

4.WE+Ol 

6.wE+ol 

1.32E*O4 m9b 
4.05E+W mm 
2.e7m02 mgh 
7.7SE+Ol mgkkp 
7.85E+02 mob 
1.63E*OO mpnCg 

2.92E+Ol rng/kg 

8.1 GOI mpm 
3.53E+ol wvw 
3.flE+02 mgh 
3.2%*01 wm 
3.12E+OZ WMI 
2.93l302, wm 
2.70E+02 wm 
1.20E+02 wm 
g.WE+Ol w&l 
3.01 E*02 wMl 
4.WE+Ol w&l 
&WE+01 wwl 

M 1.43E-06 - 
M 4.3s10 mahdav &3OE+OO WwOwW 2.76E-08 

U 3.2lE-08 mphg-day ll(mglkg-day) - 

M 8.37E-09 mmwW l/(mgncgday) - 

M 8.45E-08 mghgday - ll(mglkgday) - 

M 1.76E-IO mwWay - lWd~o-day) - 

M 3.15E-03 mwwdw - 14m&aday) - 
M e..a4E-11 mm-day - Mw~gday) - 
M 3.8lE09 mw%-day - fOvu%MaY) - 
M 4.0lE-08 mgkwfey - l/(mglkg-dey) - 

M 3.55E-12 w%Jav 2.OOE+W WWw-W) 7.1lE-12 

M 3.37E-11 fwh-W 2.WE+W WWwJW 6.74E-11 

M 3.1lE-11 wWW - 1hwWW - 
M 2.92E-11 wWw 3.lOE*OO WwWW~ %04E-11 

M 1 JOE-1 1 mgkHay - Wwkwkw) - 
M %72E-12 w&wW - fl(mtiedav) - 
M 3.25E-11 mg/kgday - WWWW - 
M 4.32b12 mgtltgday - ll(mglkgday) - 

M &48E-12 mmWw - Wmfledav) - 
2.92E-09 

(1) Spadty Medium-Specific (hi) or RouCSpedtfc (R) EPC selected for rirk calculation. 

Warm-Site_tiSurface SoilJnh Cancer Risk Res-Child RME.xls 
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TABLE 19 

CALCULATION OF CANCER RISKS. ADULT RESIDENT CONTACT (ING. 6 DER.) WlTH SITE 5 SURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Fulure 
Medium: Surfaw Soil 

Exposure Medium: Surface Soil 

Exposure Point: Contad (Ing. 6 Der.) with Site 5 Surface Soil 

Receptor Population: Redden1 

Exposure 

Route 

Ingestion 

Chemical 

of Potential 

Concern 

Aluminum 
Cadmium 

Copper 

Lead 

Manganese 

Mercury 

Silver 
Thallium 

Vanadium 

Zinc 

Arodor-1242 

Amdor-1254 

Benz(a)anlhracene 
Benro(a)pyrene 
Benzo(b)iluoranRene 
BenzoQfluoranthene 

Chrysene 

Dibenz(e.h)anlhracene 

Indeno(l,2,3-cd)pyrene 

(Total) 

Medium Medium 

EPC EPC 

Value Units 

1.32&M mm 1,32E+O4 mp/kg M 6.20E-03 mdkg-daY l/(mgkg-day) - 

4.05iZ*w mgb 4.05E’W m0.g M l.SOE-06 wWW - I/(mglkg-day) - 

2.97E+02 mok3 2.97E*02 mob M 1.39E-94 rw%-dsy - l/(mglkgday) - 

7.75E*Ol mefR2 7.75E*01 mwh M 3.64E-05 msb-day - l/(mgkg-day) - 

7.85E+02 wW 7.85E+02 msh M 3.69E-04 mc!WW - l/(mgkg-day) - 

1.83E+W meks 1.63E+W ms& M 7.WE-07 ~s.b-day - l/(mg/kgday) - 

2.92E+Ol msh 292E+Ol msh M 1.37E-05 WWfaY WwWW - 

8.18E-01 mwW 8.18E-01 mgh M 3.84EOl mgkg-day - l/(mgrlvg-day) - 

3.53EtOl mefig 3.53E+Ol ml~@ M 1 WE-05 fwWW - ll(mgrlrgday) - 

3.7lE+02 ms~s 3.71 Et02 mm M 1.74E.04 m@s-day - M-wWday) - 

3.29E+Ol ww 3.29E+Ol wkl M 1.55E.W wWW 2.WE+W l/(mg/kg-day) 3.09508 

3.12Et02 ww 3.12E*02 WI& M 1.47E-07 mg/ksW 2.WE+W l/(mgrkg-day) 2.93807 

2.e3f302 ww 2.93l302 ugkg M 1.38E-07 mglkgdey 7.30E-01 Ww~s-day) 1 .WE-O7 

2.70E+02 um 2.70E+02 whl M 1.27E-07 mg/kg-day 7.30E+W ll(m9keday) 9.2s07 

1.20E+02 wg 1.20E+02 WV M 5.64E-08 wMt-dw 7.3OE-01 Wmg~g-daY) 4.llE-08 

9.WE+Ol WfiP g.WE+Ol ws M 4.23E-W w.WW 7.30B02 l/(mg/kg-day) 3.09809 

3.0lE+02 whl 3.olE+02 wg M 1.41E-07 mglkg-day 7.3OE-03 IMwlwd~y) l.O3E-09 

4.WE+Ol wh 4.WE*ol WW M 1.88E-08 wh-+v 7.30E+W l/(mgrlrg-day) 1.37E-07 

&WE+01 ‘JP~Q &WE+01 WMI M 2.82E-08 fW.s-day 7.3OE-01 ll(mgkg-day) 2.06E-08 

1.55E-W 

Warm-Site-5Surface Soil-lng and Der Cancer Risk Resdult RME.xls 6-89 6l30100 
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TABLE 19. (conttnued) 

CALCULADON OF CANCER RISKS. ADULT RESIDENT CONTACT (ING. 6 DER.) WtTH StTE 5 SURFACE SDtL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Exposure Potnt: Contact (In%. 6 Der.) with Site 5 Surface Soil 

EXpOSW3 

Rome 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Satedad Intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Catculatton (I) Unlta 

lermsl Absorption Aluminum 

Cadmtum 4.05E+O% me@ 4.05E+00 m@a M 5.65E-09 mg~0-w - l/(mgkgday) - 

Copper 297E+O2 ma+4 2.97E+02 mplk9 M 4.14E-06 me&%-W - ll(mglkgday) - 

Lead 7.15E+Ol meh 7.75E+Ol mgR% M 1 .OBE-95 m?M-dev - WykvJay) - 

Manganese 795E+02 mpnca 795E+02 mob M l.lOE-05 wW-day - lW%h%-W - 

Meruuy 1.93E+%O Wlh% 1.63E+w nwkg M 2.27E-05 m%h%day - l/(mghgday) - 

Silver 292E+Ol Wh% 292E+tll m&a M 4.07E.07 m&%-W - Wmok%-dw) - 

Thallium 8.19E-01 moho 9.15E-Ctl m%A% M 1.14E-08 mpQ-dw - l/(mgAtgday) - 

Vanadium 3.53E+Ol mWa 3.53E401 walk9 M 4.92E-07 meh%dw - IMwWW - 

Zinc 3.71E+02 mob 3.71E*02 m@a M 5.18E-06 wWw - Ww%-dsy) - 

Ardor-1242 3.29E+Ol WOO 3.29E*Ol whl M 4.59E-09 m%WW 200E’OO 14m%WW~ 918E-09 

Arodor-1254 3.12E+O2 U%h% 3.12E+02 wh M 4.35E-08 wWw 2.WE+OIJ Wm%~%-W) 8.7OE-08 

t?enz(a)anthracens 2.93E*02 U%/kg 293E+02 uonte M 4.t79f-09 me4wW - tl(mg&gday) - 
Eenzo(a)pyrene 270E+02 uQh% 2.70E+02 u0Jw M 3.77E-08 w%-dav - Il(mglkgday) - 
Senzo(b)rluoranthene f .2OE+o2 uefio t.20E+02 WQ M 1 B7E-08 mth-da - ll(mglkgday) - 
Etenzo(k)ttuoranthene Q.OCrE*Ol UPh% Q.OOE+Ol uencs M 1.26E-03 mgh%-dw - l/(mgRgday) - 
Chtysene 3.01 E+OZ W~Q 3.01E+02 UH% M 4.20E-05 mglk%dw - WvW(ay) - 
D,ibenz(a,h)anthracene 4.OOE+Ol U%fi% 4.WE*Ol W%l M 5.59E-09 mehday - l/(mgRgday) - 
Indeno(l,2,3cd)pyrene B.G3E+Ol ueh 6.OOE+Ol UQh M 8.37E-09 mgWJw - ll(mglkgday) - 
(Tow 9.62E-08 

T..,“, rr* m....,ne II 4 #CCC-M 

(I) Specify MedlumSpacRc (M) or Rout~Spacttlc (R) EPC setected for risk calculation. 

Warm-Site-S-Surface Soil-lng and Der Cancer Risk Res-Adult RME.xls 
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TABLE 20 
CALCULATtON OF CANCER RISKS -ADULT RESIDENT PARTICULATE DUST INHALATION FROM SITE 5 SURFACE SOIL 

REASONABLE YAWMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Future 
Medium: Surface Soil 

Exposure Medium: Patticulates 

Exposure Point lnhaI8Uon of Particulates from Site 5 Sutfaw Soil 
Receptor Populatton: Resident 

Exposuh Chemical Madium Medium 
Route of Potential EPC EPC 

Concern Value Units 

Inhalation Atumtnum 1.32E*O4 m9fio 1.32E+tU mob 
Cadmium 4.05E+OO mok3 4.05E+W mob 
Copper 2,97E*02 vh 2.97E+02 mm 
Lead 7.756401 wvh3 7.75E+Ol ml~o 
Manganese 7.85E+02 mth 7.85E+02 W/k% 
Mercury 1 BE+00 fwfio 1.83E+W mgAtg 

Silver 292E+Ot mob 292E+Ol mgikg 

Thallium 8.18E-01 moho 8.18E-01 mgAtg 

Vanadium 3.53E+Ol moM 3.53E+ol nlgr%g 

Dnc 3.7tE+02 m94 3.7lE+02 mgtkg 

Amctor-1242 3.29E+Ol WED 3.29E+Ol w&l 
lvodor-1254 3.12E402 whl 3.12E+02 4m 
Henr(a)anthracene 2.93E+02 um 293E+02 wo 
Senro(a)pyrene 2.70E+02 U%k% 2.70E+02 whl 
Benzo(b)ttuoranthene 1.20E*02 “Dhl I .ZOE+OZ We% 
Eenro(k)lluoranUtana Q.WE*Ol UO~% Q.WE+Ol WV 
Chrysene 3.01 E+02 U%h% 3.0lE+02 U%kl 
Dlbenz(a.h)enthracene 4.WE+Ol wh 4.WE+Ol WNI 
tndeno(l,2,3cct)pyrene E.WE+ol We% E.WE+Ol U%h 
(Total) 

(1) Spedty MedlumSpedttc (M) or Route-Specific(R) EPC selected for #irk catculaUon. 

M 1.80E-W rr@gday - 1NwWW) - 

M 553E-10 wWW 6.3OE+w WwWW) 3.49E-09 

M 4.08E-08 m&d-W 1WwWW - 

M i.oBE-05 m&t-W - 1MwMW) - 

M 1.07E-07 mgnt%-day - ll(mgRgday) - 

M 2.23E.10 fwW-W IlOnglko-day) - 

M 3.99EOB moWdav - l&wWday) - 

M l.l2E-10 nM%-daY - WwWay) - 
M 4.82E-09 moMday - Ilbwko-dw) - 
M 5.07E-08 mglko-dw l/(mglkgday) - 

M 4SOB12 m&%-day 2.WE+W MWwW 899E-12 

M 4.28E-II mglko-dw 2.WE+W llmamday) 8.53E-11 

M 4.WE-11 m&h-day - Wnglk%day) - 
M 3.69G11 m@%-daY 3.10E+W W’whedav) l.l4E-10 

M 1.84E-11 wWaY - l/(mg/kgday) - 

M 1.23E-11 mplk9-d.v - l/(mgRgday) - 

M 4.llE-11 wWdw - ll(mgAtgday) - 

M 5.476-12 WWW - l/(mglkgday) - 

M 9.20E.12 mglk%-daY - Workday) - 
3.80509 

Warm-Site-5JZurfac-e Soil&h Cancer Risk Res-Adult RME.xls 6-91 6/30/00 



TABLE 21 
CALCULATION OF CANCER RISKS - CHILD RESIDENT CONTACT (ING. 6 OCR.) WlTH SITE 5 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Medium: Subsurface Soil 

Exposure Medium: Subsurface Soil 

Expxure Point Conled (Ing. & Dar.) with Site 5 Subsurfaca Soil 
Receptor Population: Residanl 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Roule 

EPC 

Units 

EPC Selec!ad intake Intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancar) Factor Fanor Units Risk 

Calculation (1) Units 

Ingestion Aluminum 

Arsenic 

Barium 

Cadmium 

Copper 

Iron 

Lead 
Manganese 

Mercury 

Nickel 

Silver 

Thallium 
Vanadium 

2hlC 

4,4’-ODD 
4.4-DDE 

4.l’-DDT 

Amdor-1242 

Arodor-1246 

Amclor-1254 

Benz(a)anlhrac8ne 

Benzu(a)pyrane 

Senzu(b)6uomnlhene 

Chrysane 

@W 

1.34Ew4 mem 134E+O4 mm9 M 1.33E-62 m%bW - Ww~e-dw) - 

3.06E+W mok9 3.06E+OO m/k9 M 3.03E-06 w’b-dw I .tfoE+cm 1mWWW) 4.55~~06 

2.178+02 W&D 2,17E+02 mg/kD M 2.15E-04 mglko-dw - ll(mglkgday) - 

5.5OE*OO WC 5SOE+OIl mm M 5.45E-06 wWW - 1OwWW~ - 

6.02E+02 manto 6.02E+OZ mph M 7.94E-64 mglkg-day - Il(mglkgday) - 

3.37E+O4 rw$kg 3.37BO4 mg&D M 3.34E-02 moMday - Wne~adsv) - 

7.27E+Ol m@g 7.27E+Ol rnwkg M 7.2OE-05 nqrkgday - WmoWW - 

937E+O2 nwk9 937E+02 rnwlcg M 9.26Eo1 ~%WW - Wmg~%-day) - 

3.47E-01 ww 3.47E-01 mgR9 M 3.44E-07 wWw ll(mglkgday) - 

3.93E+Ol m8nce 3.93E+Ol mm M 3.69E-05 wkvfay - l/(mgrkg-day) - 

3.63E+Ol mgk9 3.63E+Ol mo~9 M 3.79E-05 wWw - WmM-day) - 
7.03E-01 mgkg 7.03E-01 mOR9 M 6.96E-07 mo~%-day - WmenCo-dev) - 
616E+ol mgM 6.16E+01 mgfi9 M 6.10E05 WWw - i/(mglkgday) - 

2.66E+02 m@g 2.66E+02 Q/kg M 2.63E-04 wb-dev - MwWJv) - 
194E+Ol WED 1.94E+Ol u9Jw M 1.92E-06 wWay 2.40E-01 WwWW 4.6lE-09 

l.llE+Ol UDkD 1 .I 1 E+Ol u9kl M l.lOE-06 mw%-day 3.4OE-01 Wn%kaday) 3.74E-09 
1.33E401 whl 1.33E+Ol WD M 1.32E-06 mDh-% 3.4OE-01 Ww~9day) 4.46E-09 
3.27E+61 UP~D 3.27E+Ol uenco M 3.24E-06 mVWW 2.OOE+OO WwWJw) 6.46E-06 
3.4OE+Ol WI&l 340E+Ol WW M 3.37E-06 wJvadey 2.OOE+OO WwW-day~ 6.73E-06 
6.30E+Ol UDJW 63OE+ol UD@.D M 6.24’5-06 wko-dw 2.OOE+OO WwWW 1.25C07 

364E+02 w.9 3.64E+02 UN9 M 3.6OE-07 mgWW 7.30E-01 Ww’b-dw~ 2.70E-07 

3.75E+62 UDkl 3.75E+02 WD M 3.71E-07 wwh 7.30E+OO WwWW 2.7lE-06 

3.71E+O2 u9h 3.71 E+O2 U9kD M 3.67667 fWwW 7.3oE-01 Ww~o-day) 2.68E-07 

4.03E+O2 ueh 4.03002 up/k9 M 3.99E-07 m%kg-day 7.3OE-03 WWir-W 2.91 E-09 
6.07E-06 

Soil-lng and Der Cancer Risk Res-Child RME.xls 6-98 
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TABLE 21 I (conttnuti) 
CALCULATION OF CANCER RISKS - CHILD RESIOENT CONTACT (ING. & OER.) WlTH SITE 6 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timaframe: Future 
Medium: Subsurfaca Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Contact (Ing. A Der.) with Sile 5 Subsurface Soil 
Racepbr PopulaUon: Resident 

Exposure 
Route 

Chemica! Medium Medium 

I of Potential EPC EPC 

I Concern Value Unils 

Copper 

Iron 

Lead 

Manganese 
Mercury 

Nickel 

Silver 

Thallium 

Vanadium . 
Zinc 

4.4’-DDD 
4.4-DDE 
4.4’.DOT 

Arodor-1242 

Amdor-1246 

Arodor-1254 

- 

Roule Roule 

EPC EPC 

Value Units 

7YzE= m9h9 
3.06E+w mek9 
2.17E+02 m9m 
5.5oE*W m94 
6.02E+02 me&o 
3.37E+O4 m9k9 
7.27E+Ol me&9 
9.37E+02 m9b 
3.47E-61 mefig 
3.93E+01 m9/k9 
3&x+01 mek9 
7.03E.01 m9b 
6.16E+ol m9k9 
266E+02 meki 
l.B(E+Ol UD~O 
1 .I 1 E+Ol uence 
1.33E+Ol up/kg 
3.27E+Ol uenco 
3.40E*01 WN3 
636E+ol umg 
3.648+02 WED 
3.75E+02 UDh 
3.7lE+02 whl 
4.03E+02 uM9 -- 

-- -- 

- 
1.34E+M 
3.06E+W 
2.17E+O2 

5SOE+OO 

6.02E+02 
3.37E+O4 

7.27E+Ol 

9.37E+02 
3.47.5-01 

3.93E+Ol 

3.63E+Ol 

7.03E-01 
6.16E*ol 
2.66E+02 

194E+01 
l.llE+Ol 
1.33E+Ol 

3.27E+61 

3.40E+Ol 

63OE+ol 

3.64@02 

3.75E+02 

3.7lE+02 

4.03E+O2 

- 

(1) Spedfy Medium-Specific (M) or RouMSpedfic (R) FPC s&&d for d-t *nr,.&*:n .,.- -lw%.l”“lIm. 

iPC selacled 
for Risk 

:alwlaCon (1) 

M 
M 
M 

M 

M 
M 

M 

M 

M 

M 

M 

M 
M 

M 
hi 

M 
M 

M 

M 

M 

M 
M 

M 

M 

Intake 

(Cancer) 

- 
6.30E-05, 
4.6lE-06 
1 .OZE-06 

2.59E-06 

3.77E-06 

1.59E-04 

3.42E-07 

4.4lE-06 

1.63E-09 

1.65E-07 

1.6OE-07 

3.3lE-09 

2.9’3E-07 
1.35E-W 
9.13E-10 
5.22E-10 
6.26E-IO 

1.64E-09 

1.6OE-09 

2.96E09 
l.ElE-06 

1.76E-06 

1 e75E-06 

1.9oE-06 

Imake 

(Cancer) 

Units 

mwkgdfay 

:ancar Slope 
Factor 

2.40E-01 
3.40E-01 
3.40E-01 

Z.WE+W 

2.WE+W 

2.OOE+W 

Cancer Slope 

Fador Unils 

ll(mgikg-day) 
ll(mgrkg-day) 

WwkId~Y) 
l/(mgfkg-day) 

l/(mglkg-day) 

Il(mg4q-day) 

l/(mglkg-day) 

ll(mgrkg-day) 

l/(mglkg-day) 

ll(mglkg-day) 

IbvfwW) 
ll(mgkg-day) 

l/(mglkg-day) 

W~glk%-daY) 
Ww~o-dw) 
WWwJay) 

Wwlk%day) 

WWWW) 
l/(mglkg-day) 

ll(mglkg-day) 
l/(mglkg-day) 

W’wlkodaY) 
l/(mglkg-day) 

ll(mglkg-day) 

otel of Routes 

- 

Cancar 

Risk 

7.27E-00 

2.19E-10 
1.76E-10 

2.13E-10 

3.061-09 

3.20E-69 

5.93E-09 

WarmJ3ite_5_Subsurface Soil-lng and Der Cancer Risk Res-Child RME.xls 6/3DlDO 
6-99 



TABLE 22 

CALCULATlON OF CANCER RISKS -CHILD RESIDENT PARTICULATE DUST INHALATiON FROM SITE 5 SUBSURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

~1 
Exposure Point: Inhalation of Particulales from Sate 5 Subsurface Soil 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 

Unils 

InhalaUon Aluminum 134E+O4 mgh 1.34E+W mwN M 1.45E-06 mgkgday - Il(mglkgday) - 

Arsenic 3.06E+W mww 3.06w.Xl wh M 3.3lE-10 wh-dsy 1.51 E+Ol MwhdaY) 4.99~~09 

Barium 2.1x+02 mflg 2.178*02 meh M 2.34E-06 mghday - WwWW - 

Cadmlum MOE+00 mgM 5SOE+W mefig M 594E-10 wWJw 6.3OE+W WWwW) 3.746-09 

Copper 6.028+02 m@a 6.02EtO2 me47 M 6.66E-06 mgWW - ll(mgkgday) - 

Iron 3.376+04 mgh 3.37E+M mglkg M 3.64E-06 mgbdw - WmekvW) - 

Lead 7.27E+Ol wh 7.27E+Ol mgikg M 7.85E-09 wNWY - MwWW) - 

Manganese 9.37E+O2 mente 9.37002 mglkg M 1 .Ol E-07 wvWey - llhvW-dsy) - 

Mercury 3.47E-01 mgh 3.47E-01 mghg M 3.75E-11 mg/kg-day - WmeWJay) - 

Niche1 3.93E+Ol m0.g 3.93E+Ol mg*g M 4.25E-09 wWW - WwwW) - 

Sliver 3.63E*Ol meh 3.63E*Ol mehl h4 4.14E-09 mghday - WwWay) - 
Thallium 7.03E-91 mgncg 7.03E-01 mgkg M 7.59E-II mg&wfay - ll(mgAgday) - 

Vanadium &16E+Ol mgh 616E+ol mohl M 6.65E-09 mplkgdw - ll(mgntgday) - 

Zinc 2.66E+O2 mgk3 266E+O2 mOncg M 3.09E-66 mgWJw - ll(mglkgday) - 

4,4’-DDD 1 ME+01 ueh 194E+Ol u&a M 2.10E-12 mhMw - ll(mglkgday) - 
4.4-DDE t.llE+Ol wfwl 1 .l 1 E+ol up/kg M 1 .ZOE-12 n’@wJey - IMwWW - 
4.4’-DDT 1.33E+ol um 1*33E+01 ww M 1 ME-1 2 Wg-dw 3.4OE-01 I&w%-&9 4.69813 

Arc&r-?242 3.27mo1 wnce 3.27E+Ol u-m M 3.53E-12 rn@gday 2.WE+W Wmg~g-day) 7.07E-12 
AnxJor-1246 3.4OE+Ol um 34OE+Ol wm M 3.67&12 WWay 2.WE*W lhm-day) 7.35E-12 
Amdor-1254 6.30E+Ol UPh 6.36E+ol 4vm M 6.6lE-12 mg@W 2.WE+W IMwWW 1.36E-11 
Benz(a)anlhracene 394E*O2 U!m 364E+O2 w&l M 4.15&11 monCg-dw - fI(mgkgday) - 
Benzo(a)pyrene 3.75E+O2 uenco 3.7%*02 um M 4.05E-1 I m3WW 3.10E+w I/(mgkg-day) 1.26E-10 

Benzo(b)guoranthene 3.71 Et02 WkJ 3.7lE+02 wl~e M 4.01 El 1 wh-day - WwWW - 
Chrysene 4.03EtO2 ww 493E+O2 ww M 4.35811 mghday - VwWW - 

6.69E-09 

(1) Specify Medium-SpedI% (M) or Route-Spac%c (R) EPC 8eleded for risk‘calculation. 

Warm-Site-5-Subsurface Soil-lnh Cancer Risk Res-Child RME.xls 6-100 

m 0 



TABLE 23 

CALCULATION OF CANCER RISKS -ADULT RESIDENT CONTACT (ING. 6 DER.) WlTH SITE 5 SUBSURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Exposure Point: Conlad (Ing. & Der.) wkh Site 5 Subsutfaca Soil 

enro(b)Mmnthene 

Warm_Site-5-Subsurface Soil-lng and Der Cancer Risk Res-Adult RME.xls 
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TABLE 25 
CALCULAllON OF CANCER RlSitS - LIFETIME RESIDENT CONTACT (ING. 6 DER.) WlTH SITE 5 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Exposure Point Contact (Ing. 6 Der.) MI Site 5 Surface Soil 

Exposum Chamical Medium Medium 
~ Route of Potantial EPC EPC 

Concern V&la Units 

Ingestion Aluminum 1.32E+O4 mwW 1.32E+O4 mokg M 6.20E-03 fm&!-W - l/(mgBgday) - 

Cadmium 4.05E+OO mm 4.05E+OO muh M 1 ME-06 mgb-dw - I/(mglkgday) - 

copper 2.97l302 mwQ 2.97!302 mwW hi 1.39E-04 moMday - l/(mg/kgday) - 

Lead 1.75E+Ol m9k9 7.75E+Ol m9k2 M 3.64E-05 wvWay - Il(mglkbday) - 

Manganese ?.65E+02 m&9 7.658*02 m9h M 3.69E54 mwWay I/(mglkgday) - 

Mercury 1.63E+OO wk3 1 .KE+w mgh M 7.66E-07 mohwfay - I/(mglkgday) - 

Silver 2.92E+Ol mok9 2.92E+01 nlgncg M 1.37E-05 mv%-day - Il(mglkgday) - 

Thallium 6.16E-01 m3h 6.16E-01 m9fi9 M 3.64E-07 mcmcedav - l/(mgkgday) - 

Vanadium 3.53E+Ol muh9 3.53E+Ol meml M I .66E-O5 meWJay - ll(mglkgday) - 

Zinc 3.71 E+02 mek9 3.7lE+o2 rngkg M 1.74E-04 mgWW - ll(mglkgday) - 

Al&x-l 242 3.29E+Ol w&l 329E+01 UN9 M 4.6OE-06 mwWw 2.WE+W WwW-dW Q.SlE-06 

&odor-1254 3.12E+O2 &I~9 3.12E+02 wh M 4.55E-07 mw%-dw 2.WE+Oa Ikwko-day) 9.11E-07 

Senz(a)anlhracane 2.93E+02 w3~9 2.93E+02 u9w M 4.26E-07 mg~g-day 7.3OE-01 Wmg~g-d.v) 3.12E-07 

Benro(a)pyrene 2.70E+O2 ugk9 2.?0E+02 uplk9 M 3.94E.07 mgh-day 7.3OE+OO IMvlwW 2.66E-06 

Benzo(b)lluoranthene 1.20E+02 wlkg 1.20E+02 uonce M 1.75E-07 wWw 7.3OE-01 Ww~g-day) 1.26E-07 

Benzo(k)fluoranlhene 9.WI3Ol w9 &WE+01 uglk9 M I .31 E-07 mgkg-dw 7.3OE-02 W-wlkvW) 9.59E-09 

Chrysene J.OlE+02 w/kp 3.01 E*02 u9h9 M 4.39E-07 w%?-day 7.3OE-03 ll(mglkgday) 3.2iE-09 
Dlbanr(a.h)anUwacane 4.WE+Ol wm 4.WE+01 uence M 5.64E-06 mMwW 7.3OE+Oa WWwW 4.26E-07 
Indeno(l,2&cd)pyrene 6*WE+al uwd 6.WE+01 ww M 6.76E-06 wWW 7.3OE-01 WwWW) 6.39E-06 

mw 4.63E-06 

Warm-Sit&Surface Soil-lng and Der Cancer Risk Res-Life RME.xls 
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Exposure 

Route 
Chemlcel Medium 

of Potenual EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Unlt.3 

EPC Selected Intake intake Cancer Slope Cancer Slope Cancer 

for Risk (Cancer) (Cancer) Factor Factor Units Risk 

Calculation (I) Units 

)ennal Absorptton Aluminum I .32E+O4 mob 1.32E+O4 mpnco 
Cadmium 4.05000 mek9 4.05E+OO mah 
Copper 2.97E*02 mob 2.97E+02 mpnco 
Lead 7.75E+Ol mob 7.7sZ+01 monce 
Manganese 7.85E+O2 moso 7.85E+O2 mgilqi 

Mercury IBE+ mence 1.63E+oo m9h 
Silver 2.92BOl me/kg 2.92E’Ol mob 
Thallium 515E-01 moko 5.15&01 make 
Vanadium 353E*Ol ma43 353E’Ol mplko 
ZhlC 3.7 1 E+02 m9nc9 3.71 E+02 mob 
Arodor-1242 3.29E+Ol Wb 3.29E*Ol u9kl 
&odor-1254 3.12E+O2 UQht 3.12E+02 UOnCe 
Benz(a)enthracene 2.93E+02 urn9 2.93E+02 u@g 

Benzo(a)pyrene 2.7OE*02 ugkg . + 
Senzo(b)tluoranthene 1.20E*02 UQh . 
Benzo(k)tluoranthene Q.OOE+Ol ww 
Chrysene 3.0lE+02 w&l 
Dlbenz(a,h)enthracene 4.00E+Ol 
Indeno(l,2,3uJ)pyrene 6.OOE+Ol 

uu~~ g 

(Total) 

(1) Specify MedtutnSped5c (M) or Route-Specific (R) EPC selected for risk calculation. 

M 1.64E-04 w&t-day I/(mglkgday) - 

M 5.65~~05 wWJaY - l/(mgAg-day) - 

M 4.14E-05 mob-day l/(mglkgday) - 

M 1 .OSE-OS w!hdaY - l/(mgAkgday) - 

M l.lOE-05 wWW - Il(mgrkgday) - 

M 2.27E-05 mglko-day - l/(mglkgday) - 

M 4.07E-07 m&a-W - I/(mQlkg-day) - 

M 1.14E-05 mg/kQ-daY - l/(mQlkgdey) - 

M 4.92E-07 mob-W - l/(mgrkgday) - 

Total of Routes 

Warm-Site-S-Surface Soil-lng and Der Cancer Risk Res-Life RME.xls 6-93 

TABLE 25 (conttnusd) 
CALCULATION OF CANCER RISKS. LlFETtME RESIDENT CONTACT (ING. 6 DER.) WtTH SITE 5 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Poinl: Contact (Ing. 6 Der.) with Site 5 Surface Soil 

Receptor Populatfon: Resident 
Receptor Age: Child/Adult 

6/30/00 



30-329’9 (Isoll 
(bP6Y6uUl - kp-6~EUl 2 t-30L’Q w 6w6n LO+3009 6ly6n tO*3M)‘Q ewAd(~‘~‘t)ouapul 
M~Pfwfw/t - kPfi@U ZLQLYS w 6y6n bO+3OCfV 5y6n 10+3Wt ouo?e.bq)ue(q’a)zueql~ 

(~~Pm/W/L - Aep6*Eul LI-3ll’t w 6y6n 204 Lox 6yBn to*3 10% OU~~r(l\(~ 

i. 
(M-6Y5uJ)ll - kpllyllw c 14EZ’ I w 5y6n tO+300’6 6y6n tO*Mo’S eue~umony(y)ozueg 

(~~Pww/L - Arapl3yfJlu tl-3wt w 6w6n zo+301’t 6VBn zo+3oz’t ouoyuPlony(q)ozueg 

0 CPPO’Z V~PW~W/L 00+30tI Ar3pEy6uJ tt-3L8’9 R Byan z0+30L’z 6y6n zO+30L’z ouwAd(e)ozusS 

Vw-6~W/1 - kop-flrn L t-300? w orvan z0+3fxz 6y6n z0+3E6’z euwwwue(u)ztJ6g 

OL-3EE’C (~~ep5V6uh 00+300’z Lg6~6UJ Lb-3E9’L w fWn ZO+3Z~‘E 6y6n ZO+3Zl’E WZ t-JoPoJV 

LWLB’L (~P6Y6uh w+3wz hP-6wyBur Z t-390’9 w men 10+362X 646n 10+362X 1N1-wJw 

(A@P6I/6uJ)/l - kp6yl6lU 96310s w fwh Z0+3tLE w&u 20*3CL’E W! 

wP5w5Ut - hP5mJJ 6.w3ZB’P W 64h to+3b?X eyaul ~0+3cS’E wn!pauaA 

mP5w5lu)rr - kP54M ot-3zt.t W Nm 10-39 KQ 64&u LO-38lB. wiwl 

(~PWW/L - kp6~6uJ 60-366x W mm L0+3ZB’Z WmJJ tot3zg’z JV!S 

(~P6Y5uh - kP@hJ ol-3EiTZ W fi* 00+3WL fNm M)+3w t hJlBJflW 

MBP5w5uJh - bPW@JJ LO73LO’L W 6y6uJ zo+3sB’L 6~6~4 ZO+39rL esaue6uaW 

(~ePww/t - kP6Wh 903wt .W wfi b0+3EL’L 64M tO*39L’L Peal 

(~Pwfwr - ksp6tiu QO-3Qo.t W 6Yb ZO+3LB’Z 6yEuJ 20+3L8’Z Jeddoz 

60-3Pz.9 (~~P5yl5GC w+3w9 AIJepBZ&JJ 01-316’6 W wm w+3sO’t Rm 00+39wo’r wwe3 

(~P6w5mt - &-B~6W W 6tiU W0*3ZE’b 64~ to+lZE’L wnuwm~ wwrlui QO-309L ~~I____~~~~ 

wun (~1 uwww3 rl!w-t enw wun enteA wwuo~ 

V!M SS!Ufl JWW JOP’Y (J=JuCI) (JWUW) VIM ml 3d3 3d3 3d3 3d3 IY4u@od lo evw 

JWUSO edols ,cnue3 adoIS ~wuat) exwi =lWJl P%‘WS 3d3 ww ww wpew wpew iw~w3 wnsodg 

VlNVAlASNN3d ‘M3lSNIWtlVM 3MVN 

3ImSOdX3 twwixvw 3lBVNOSV3M 
110s 33vjMns s 3119 yyotjj N~U~~WHNI sna 3~vln3ULlVd lNXllS3M 3Wll3#l. SMSRI Y33NV3 40 NOllVliMlV3 

91 alaY 



TABLE 27 

CALCUlATlON OF CANCER RISKS - LIFETIME RESIDENT CONTACT (ING. 6 DER.) WITH SITE 6 SUBSURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

EXpOSU~ 

Route 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 
EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Unils 

EPC seleded Intake Intake Cancer Slope Cancer Slope Cancer 
fw Riak (Cancer) (Cancer) Faclor Factor Units Risk 

Calculation (1) Units 

Arsenic 

Barium 

Cedmlum 

CoPPer 
Iron 
Lead 

Manganese 

Mercury 

Nickel 
Silver 

Thallium 

Vanadium 
Zinc 
4,4’-DOD 

4$-DDE 

I.#-DDT 

mar-1242 
Aroclor-1246 

Atudor- 
Senz(a)anthracene 

Senro(a)pyrene 

Senzo@)Ruoranlhene 

Chrysene 
(Total) 

1.34l304 

3.06E+OO rr@g 
2.17B02 WJkQ 
5SllE+60 WkQ 
B.OZE*OZ wb 
3.37E+O4 mob 
7.27E+Ol W&Q 
8.37002 mQhQ 
3.47E-01 W&Q 
3.93tzt01 fw~Q 
3.63EtOl meh 
7.03E-01 mQMl 
8.16E+Ql mQhQ 
2.66E+02 mQfiQ 
1 HE+01 ‘-‘QfiQ 
l.llE+Ol UQlkg 

1.33E+Ol ‘JQkQ 
3.27E+Oi ‘JflQ 
3.40E*Ol “QhQ 
6.30E+Ol UQkQ 
3.64E+02 mu 
3.75E+02 UQhQ 
3.71E+02 UQhQ 
4.03E+O2 ‘Jonto 

1.34E+O4 wh 
3.06E+QO mphQ 
2.17E*02 mm 
5.5OE*W nlghlg 

6.02E+Q2 mg/kQ 
3.37E+O4 mQhQ 
7.27E+Ol mgi%g 
9.37,%,2 "IQ&Q 

3.47E.01 mpkQ 
3.93E+Ol W&Q 
3.63E+Ol mflnce 
7.03E-01 mglkg 
&16E+Ql mQhl 
2.66E+Q2 mtie 
1.94E+Ql whl 
l.llE*Ol UQh 
1.33E+01 “‘JLQ 
3.27E*Ol UQhQ 
3.40E+Ol UQkQ 
63oE+ol UQkQ 
3B4E+02 wlki 
3.75E+02 “entQ 
3.71E+Q2 ww 
4.03E+02 UolkQ 

M 6.29E43 mORQ-W - lt(mQlkQ-day) - 

M 4.47E-06 mg/kQ-daY 1.50E+OO ll(mglkg-day) 6.7OE-06 

M 1.02E-04 mflQ-dW - Il(mgkkg-day) - 

M 2.56E-06 mg&Q-dJJY - I/(mgRg-day) - 

M 3.77E-04 fIW.Q-daY - Wmp~~day) - 
M 1 S6E-02 @Q-day - I/(IIIQ!lCQ-day) - 

M 3.41 E-05 mg/kgdey - l/(mQkQ-day) - 

M 4.4OE-04 f-+&Q& - Il(mglkgday) - 

M 1.63E-07 mglkQdey - l/(mg&kg-day) - 

M 1 B5E-05 mglkg-day - I/(mQlkg-day) - 

M 1 BOE-05 nx?Way - i/(mQRQ-day) - 

M 3.3OE-07 mflQ-day - l/(mghQ-day) - 
M 2.6QEO5 mplkg-dw - l/(mQlkQ-day) - 
M 1.34E-04 mtiQdW l/(mQlkQ-day) - 
M 2.63E.06 mtiQ-dfV 2.40E-01 Il(mglkg-day) 6.60E-09 
M 1.62E.06 WWJay 3.4OE-01 l/(mglkg-day) 5.5lE.09 
M 1.94E-06 mQfiQ-‘jay 3.4OE-01 Il(mglkg-day) 6.6OE-09 

M 4.77E.06 mQwJaY 2.wE+oo l/(mglkQ-day) 9.55E-06 
M 4.96E.06 mQlkg-day 2.OQE+OO IhVJ~Q-day) 9.Q3E-06 
M Q.20E-06 mmQ-daY Z.OOE+OO W@Q-day) 1.64E-07 
M 5.61E.07 mglkQ-daY 7.3oE-01 WWWday) 4.QQE-07 
M 5.47807 mghsdey 73OE+OO Il(mg/lrg-day) 4.WE-06 
M 5.42E-07 mOlkQ+ 7.3QE-01 IlO’W~Q-%‘) 3.95E-07 

M 5.66E-07 mpnte-dav 7.3OE-03 l/(mg/kg-day) 4.29E-09 

1.19E-05 

Warm_Site_S_Subsurface Soil-lng and Der Cancer Risk Res-Life RME.xls 
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TABLE 27 (continued) 
CALCULATiDN DF CANCER RISKS. LIFETIME RESIDENT CONTACT (ING. 6 DER.) WITH SITE 5 SUBSURFACE SDh. 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timehame: Future 

Medium: Subsurfaca Soft 

Exposure Medium: Subsurface Soil 

Exposure Point: Contacl (Ing. 6 Oer.) tilh Site 5 Subsurfaca Soil 

Recaptor Population: Resident 

Exposure Chemical 

Route of Polenlial 

Concern 

Iermal Absorption Aluminum 

Arsenic 

Sarlum 

Cadmlum 

Copper 
Imn 

Laad 

Manganese 

Mercury 

Nickel 

Silver 
Thallium 

Venedlum 

Zinc 

4,4’-DDD 

4,4’-DDE 

, 4.4’-DDT 

Arc&r-l 242 

Arodor-1240 

Arodor-1254 

f3enz(a)anQuacene 

Benzo(a)pyrene 

Benzo@)6uoranthene 

Chrysene 

crow 

Medium Medium Route Route EPC S&clad Intake Intake Cancer Slope Cancer Slope Cancer 

EPC EPC EPC EPC for Risk (Cancar) (Cancer) Factor Factor Units Risk 

Value Unils Value Units CalculaUon (I) Units 

3.06E+W mQ&Q 3.06E+W w#Q I.4 1.63E-07 -m’J~Q-dW I.56000 WmQhQ-daY) 2.66E-07 

2.17E+02 mQkQ 2.17E+02 WkQ M 3.03E-05 mQkQdaY - I/(mQlkQdey) - 

5.X)E+W mwW 5.5QE+W mQh M 7.67E-08 mQh+W - Il(mQkQday) - 

602E+Q2 mQkQ 6.02E+02 mBm M 1.12E-05 mgAQday - ll(mgAQday) - 

3.37E+M mgkQ 3.37EtO4 mQkQ M 4.7OE-04 mgbW - l/(mQlkQdey) - 

7.27E+Ql n@g 7.27E+Ol mQAQ M 1.OlE-W mQfiQ-d’V - WmQ~Q-day) - 

Q.3iP02 mence 9.37E+02 mgh M 1.31E05 IIlQkQday - l/(mglkQday) - 

3.47EOl monce 3.47E-01 mpfiQ M 4.54E-09 mQWJW - Wmg~kg-dw) - 

3.93E+Ol mt7h 3.93E+Ol mpkQ M F&E47 mQhQ-dW - 14mQ~Q-W - 

3.838+01 mgrkg 3.63E+Ol mBkQ M 5.34E-07 mQhQ-dW - Wn(me~Q-W - 

7.03E-01 mgilrg 7.03E-01 mm M 9.61E-M) m@Q-dW - ll(mg~Q-day) - 

6*16E+ol nlQAg 6.16E+ol WhQ M 5.59E-67 mQkQ-dW - Il(mQkMY) - 

2.66E+02 nlQikQ 2.66E+02 mgrkg M 3.Q9E-W wM@w - w~9hl-m) - 

1 HE+01 ug/kQ 194E+Ol uQ&g M 3.62E-W mQhQ-‘-Y 2.40E-01 14mQhQdf’Y) 6.66E-10 

l.llE+01 W&Q 1.llE+01 U@Q M 2.07E-W W%-dw 3.40E-01 l/(mQ~Q-daY) 7.c?4E-10 

133E+Ol WRQ 1.33E+Ol wm M 2.40E-09 mWJey 3.4OE-01 VmQwJaY) 6.43E-10 

3.27E+Ol wm 3.27E+Ol UII~Q M 6.1OE-W mvW-W 2.WE+W IKmQhdaY) 1.22E-06 

346E+Ol ughl 3.4W+01 ‘JflQ M 6.34E-09 WW’aY 2.WE+W WmQhQ-daY) 1 e27E-06 

6.30E+Ol UQ’h 6.WE+ol ‘J@Q M 1.16E-W W&Q-day 2.WE+W Il(mQ”kQ-day) 2.35E-06 

364E+02 ‘J@Q 3.64E+O2 UQlkQ M 5.36E-66 wMdw - ll@‘QhQ-dW) - 
3.75E+02 UP~Q 3.75E+02 UQkQ M 5.23E-W wWw - IlUngkQ-dw) - 

3.71E+02 “Ok0 3.71E+02 uglkg M 5.18E-06 wWw - l/(mQAQdey) - 

4.03E+02 wb 4.03E+02 UQh M 5.62E-W mQkQ-‘W - l/(mQlkQday) - 
3.39E-07 

ApEE 

(I) Specify Medium-Specific(M) or Route-Spechic (R) EPC selected for risk UIIculation. 

Warm-Site-S-Subsurface Soil-ing and Der Cancer Risk Res-Life RME.xls 
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TABLE 28 

CALCULATtON OF CANCER RISKS - LlFETtME RESIDENT PARTtCULATE DUST INHALATtON FROM SITE 5 SUBSURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Ttmehame: Future 
Medium: Subsurface Soil 

Exposure Medium: Patlkuletes 

Exposure Point: lnhalaaion of Particulates from Site 5 Subsurface Soil 

Receptor Population: Resident 
Receolor Aae: ChiWAdUll 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concam Value 

Medium 

EPC 

Units 

Inhalation Aluminum 

Arsenic 

Barium 

Cadmlum 

Copper 

Iron 

Lead 

Manganese 
Mercury 

Nickel 

Silver 

Thallium 

Vanadium 
2klC 
4.4’DDD 
4,4’-DDE 

4,4’-ODT 
h-odor-1 242 

AMor-1246 

Aroclor-1254 

Benr(e)anthracene 

Benzo(e)pyrane 

Benzo(b)fluotanthene 

Chrysene 

crow 

1.34E+M 

3.06E+OO 

2.17E’OZ 

MOE+00 

E.OZE+OZ 

3.37E+O4 

7.27E+Ol 

9.37E+02 
3.47E-01 

3.93E+Ol 

3.63E+Ol 

7.03E-01 

&16E+Ol 
2.66E+02 
1 ME+01 
l.llE+Ol 

1.33E+Ol 

3.27E+Oi 

3.40E+Ol 

6.30E+Oi 

3.64E+02 

3.75E+02 

3.71 Et02 

4.03E’OZ 

m9M 1.34Ew4 mm U 1.03E-06 whdw l/(mglkgday) - 

menco 3.06E+OO mQ’kQ M 7.49E-10 mg/kQ-daY 1.51 E+Oi i/(mglkQ-day) 1.13E-08 

mmo 2.17E+02 me/kg M 2.96E-06 wWw l/(mgrkQ-daY) - 

menco 5SOE+OQ fwh3 M 1.35E-OQ mI@Q-W 63OE+W I’(mg~Q-‘aY) 6.46E-09 

msh3 &OZE+OZ WkQ U 1 .lOE-Of f”QkQ-day l/(tllQkQ-day) - 

mpncQ 3.37E+M m&g M 4.6OE-96 w&W - I/(mghtg-day) - 

mwM 7.27E+Ol mQAQ M 9.93E-09 WIk3-W l/(mQkgday) - 

mob 9,37E+02 mgh3 M 1.26E-07 fW.WeY l/(mQlkQday) - 

mQh 3.47E-01 mohl U 4.74E-11 WQ-daY - ll(mgkQ-day) - 

mfls 3.93E+Ol mQ&Q U 5.37E-09 WlQlkQday - l/(tJIQrkQday) - 

manco 3.63tz+01 m-m U 5.23E-09 mQWW - l/(nlQkQday) - 

m@o 7.03E-01 WAQ M 961E-11 mplkgday - l/(mgkgday) - 

mpnco 6.16E*ol mmQ M 6.42E-M) mgntQdaY - Wwkeday) - 

mwh 2.66E+02 l,,QhQ M 3.91E-06 mplkQ-daY l/(mglkg-day) - 

ww l%E+ol 4mg U 2.65E-12 mQh-dW - l/(mgncg-day) - 

‘JglkQ l.llE+Ol ‘-‘One U l .SZE-12 W~QdaY - l/(IllQlkQday) - 

“Q’kQ 1.33EtOl WJM 
‘JQh 3.27E+Ol UmJ 

Ug/kg 3.40E+Ol ‘JQkQ 

(I) Specify Medium-Speck(M) or Route-Speck (R) EPC selected for dsk calculation. 

Warm-Site_S_Subsurface Soil-lnh Cancer Risk Res-Life RME.xls 
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SUMMARY 9F NONCARCINIJGENIC AND CAlGlNWtNlr, n,anS, JI 15 @ * RLI. LAI-VJVRG r- 8nv.n ,il 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANLA 

--.. -- 
btotel of Surface We&r 

. 
NA II NA I NA 

-r---.- ..--.- 

n II 1 d7Fa-B A R07F06 I I I.19865 NA n 

__-*. I .“. II NA I NA I NA i l.BOE-10 

-1 II NA NA NA I NJ4 g 2.3aE-c% 
ublotel of Surfese Wetw NA II NA I NA NA II 2.32EOI 

l = Lifetime Residentiet Risks era the summed Cancer Risks for Residential Child (6 year emsure) end Residential Adult (24 year expasufe). 

NA = Exposure mute not eppiicaMe In that medium fc+ the1 receptor. 

Hezerd Micas (i.e., summetlon of h hazard quotients) era used only for mmperison purposes et-d do not reflect actual additive noncardwagenic 
ellaus 



TABLE 30 
OCCURRENCE AND COMPARISON OF SOIL EPCs TO SOIL~ROUNDWATER SOIL SCREENING LEVELS FOR SITE 5 SOILS 

NAWC WARYINSTER, PENNSYLVANIA 

.-... - ..” 7.94 NO 
ARSENIC 12.1 J 29 4.76 3.06 YES 
BARIUM 225 1,600 118 217 YES 
BERYLLIUM 1.7J 63 0.991 1.5 YES 
CADMlUM 8 4.05 5.5 YES 
CALCIUM 1910 3000 3300 YES 
CHROMIUM I 35.3 J I 38 I 25.4 I 32.2 YES 
COBALT 331 I 10.7 I 15 YES 

, 802 NO 

, 
D 25500 33700 YES 

400 77.5 72.7 YES 
3070 4420 YES 
785 937 YES 

I 21.7 I 39.3 I YES 1 

WarrnSite_fi_SSLtable.xls 7/11100 1:02 PM 



OCCURRENCE AND COMPARISON OF SOIL EPCs TO SOIL.kkGROUNDWATER SOIL SCREENING LEVELS FOR SlTE 5 SOILS 
NAWC WARMINSTER, PENNSYLVANIA 

160 

293 384 
I 270 375 NO 

19n 171 NO 

301 I 403 I NO 

.- 

I 
,000 1 48 I 57 I NO 
nnn I 170 378 NO 

I 60 NO 

, yI,vvJ 47 120 NO 
I 1311 

“_.” I “-. . ..- 

‘I 1 I 34 I NO 
I q.9 C? iIn 

JIL I.” 

BETA-BHC .1.48 IT7 NO 
DIELDRIN 4 3.36 3.24 NO 
ENDOSULFAN SULFATE 2.97 3.72 NO 
ENDRIN loo0 6.57 NO 

ENDRIN ALDEHYDE 
GAMMA-CHLORDANE 10,ooo 1,;s 

.-- 
1.85 NO 

METHOXYCHLOR 16O.ooO - 17.2 NO 

.,““” -.-. 
I I 

..- 

I I 3 I I NO I 

Notes: 
l - Exposure point concentrations (EPCs). 
Units are rngkg for inorganics, ugkg for organics. 
Shaded blocks indicate EPC values B SSL and > maximum soil background level. 
Reference: EPA, Soil Screening Technical Guidance Document, Appendix A, Table A-l (assuming DAF = 20). May 1996. 
References: RI Report for Area B Groundwater, Tetra Tech NUS. ‘April 2OCC. 
Summary Report for Area B Groundwater Monitortng, Tetra Tech NUS. December 1999 



TABLE 31 

CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - AREA 6 
SURFACE WATER 

NAWC WARYINSTER, PA 

SURFACE WATER SURFACE WATER 
SUBSTANCE INGESTION DERMAL CONTACT 

BlS(2-ETHYLHEXYL)PHTHALA - 1.8E-10 2.3E-08 
NICKEL N/A N/A 
THALLIUM N/A N/A 
TOTAL RISK l.BE-10 I 2.3E-08 

N/A = NOT APPLICABLE. NO TOXICIM VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICAL 

Swsdrsk.xls 7/3100 4~52 PM 
6-112 



IAMLt 3Z 

CARCINOGENIC RISK, WADING, FUTURE RECREATlONAL RECEPTORS - AREA B 
SEDIMENT 

NAWC WARMINSTER, PA 

v 
SEDIMENT SEDIMENT 

SUBSTANCE INGEST-” 
I --I-=-L CONTACT 

I 1. TlzlO I 
1.2E-09 _.._ 

--. ._\. 

BENZO(n)r 1 KCNC 

BENZO(B)FLUORANTpC” 
BENZO(G,HJ)PERYLE 

BUTYL BEN 
c- 
CARBAZOLI .- .- l 

CHRYSENE 
DELTA-BHC 
Dl-N-BLJTYL PHTHALA 
DI-N-OClYL PHTHALP 
DIBENZ(A,H)ANTHRAC~N~: 5.X- 
DIELDRIN S.OE-UY I I .8E-O9 
FLUORANTHENE N/A I N/A 
FLUORENE N/A N/A 
INDEN0(1.2,3 
MFrHOXY-’ *’ 

-CD)PYRENE 2.3E-08 * 

I r;ii~OR NIA N/A 
iODlPHENYLAMlNE l:lE-10 8.7E-11 

WA N/A I .-. . 
M I N/A N/A 

7.1 E-08 3.OE-09 
I *,,I% WA I 

ALUMINUI 
ARSENIC 
BARIUM I.,rl .-. . 

BERYLLII Irnrn -ivl 5.OE-05 .2.OE-07 
CADMlr .- UtVl N/A N/A 
CHROh /llUM N/A NIA 
COBAL .T I N/A N/A -- ..*. II 

iii-- I N/A I N/A 
LEAD N/A N/A . .._ 
MANG 

‘ER I N/A I NIA II 

ANESE I N/A I N/A II . ..- 
NICKEL 1 N/A I N/A 

.I,. 
SILVER I N/A I 

N/A 

l CANCER RISK FOR PAHiN6T ESTIMATED FOR DEeMAL EXPOSURE 

Swsdrsk.xls 7l3JOO 4:52 PM 
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TABLE 33 

NONCARCINOGENIC HQS, WADING. FUTURE RECREATIONAL RECEPTORS - AREA B 
SURFACE WATER 

NAWC WARMINSTER, PA 

SURFACE WATER SURFACE WATER 

. 

Swsdnk.xls 7/3tOCi 12:44 PM 6-84 



NONCARClNOGENlC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - AREA B 
SEDIMENT 

NAWC WARMINSTER, PENNSYLVANIA 

I 
3~Yllll~.. I 
INGESTION J DERMAL CONTACT 

NA 

I6 

I 
I.r. 

7 FE-n7 I I .YL “. I 

““YLAMINE NA NA 

k 
5.1 t-05 3.1t-05 

. . . . 1.2E-03 4.6E-05 
7.7E-05 

ICAL 

Swsdrsk.xls 7/3/00 12:48 PM 
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TABLE 35 

SELECTION OF ECOLDGICAL CONTAMINANTS OF CONCERN FOR SURFACE WATER ORGANICS -AREA B 

NAWC WARYINSTER, PENNSYLVANIA 

flW 

CONTAMINANT 

OF POTENTIAL 

,CONCERN 

.SlS(2-ETHYLHEXYL)PHTHALATE 

EXPOSURE 

CONCENTRATION 

1 

BENCHMARK ECOLOGICAL EFFECTS RETAINED 

(lm QUOTIENT (EEG) AS COC? 

(1) 

30 0.03 NO 

. 

. 

I 



l 
TABLE 36 

SELECTION OF ECOLOGICAL CONTAMINANTS OF CONCERN FOR SURFACE WATER INORGANICS (TOTAL METALS) -AREA B 
NAWC WARMINSTER, PENNSYLVANIA 

WI) 

CONTAMINANT 

OF POTENTIAL 

CONCERN 
BARIUM 

MANGANESE 

NICKEL 

THALLIUM 

ZINC 

EXPOSURE 

CONCENTRATION 

94.2 

119 

20 

4.9 

27.6 

BENCHMARK ECOLOGICAL EFFECTS RETAINED 

W) QUOTIENT (EEQ) AS COC? 

(1) 

1000 0.09 NO 

14500 0.01 NO 

176.92 0.11 NO 

40 0.12 NO 

117.65 0.23 NO 

EbB.xls 7/29/00 1:53 PM 
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TABLE 37 

SEiECTlON OF ECOLOGICAL CONTAMINANTS OF CONCERN FOR SEDIMENT ORGANICS -AREA B 
NAWC WARMINSTER, PENNSYLVANIA 

(Ws) 

CONTAMINANT 
OF POTENTIAL 
CONCERN 
Semivolatile Organic Chemicals 
ACENAPHTHENE 
ANTHRACENE 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
BlS(2-ETHYLHEXYL)PHTHAa 
BUTYLBENZYLPHTHAIATE 1 

EXPOSURE 
CONCENTRATION 

470 
1400 
5200 
4400 
7100 
2000 
2100 
16000 

120 

BENCHMARK ECOLOGICAL EFFECTS RETAINED 
ww QUOTIENT (EEQ) AS COW 

(1) 

16 29.36 YES 
65.3 16.41 YES 
261 19.92 YES 
430 10.23 YES 

3200 2.22 YES 
670 2.99 YES 

3200 0.66 NO 
1300 13.65 YES 
63 1.90 YES 

YES 
:* “EC 

I 

CARBAZOLE 
.~ 

I 1100 I NA I 
CHRYSENE 5600 364 14.! 
DI-N-BUMLPHTHA~ 
DI-N-OCTYLPHTHAL 
DIBENZ(A,H)ANTHlU .__,.ti , 
FLUORANTHENE I 

n ._I. ..a. 

ALPHA-CHLORDANE 

AROCLQR-1260 1900 5 390.00 
DELTA-BHC 4 100 0.04 NO 
DIELDRIN 13 2 6.50 YES 
METHOXYCHLOR 79 100 0.79 NO 

1: COPC was retatnea as a COC 1 lhe benchmark was exceeded of K no benthmark was available 
NA - No benchmark available. 

3 

Eb9.xls 7/29/00 I:52 PM 
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TABLE 38 

SELECTION OF ECOLOGICAL CONTAMINANTS OF CONCERN FOR SEDIMENT INORGANICS -AREA B 

NAWC WARMINSTER, PENNSYLVANIA 

Owe) 

OF POTENTIAL CONCENTRATION QUOTIENT (EEQ) 

Ebt).xls ~/29/00 152 PM 

6-141 
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TABLE 39 
AXIMUM CONCENTRATION ECOLOGICAL HAZARD QUOTIENT VALUE 

FROM FOOD-WEB MODEL 
AREA B - NAWC WARMINSTER, PENNSYLVANIA 

Refer to Appendix K for supporting documentation 
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OCT-03-2000 14 : 54 NORTHDIU ENVIRONMENTGIL 610 595 0555 P. 11/13 
. 

Conshobocken, PA 19428 
September 27,200O 

Southeast Rcgioad Off& 610-832-6012 
Fax 6 1 o-832-6022 

Mr. Orlando Monaco 
Navll Paklitics Engineering 

Command (NAVFACENGCOM) 
Northern Division 
Environmental Contracts Branc.h, Mailstop No. 82 
10 Industrial wighway 
Lester, PA 19113 

Re: Warminster Naval Air Development 
Center NPL Site 

Record of Decision, Operable Unit 10 
Letter of Concurrence 
Warminster Township 
Bucks County 

Duu Mr. Monaco: 

The Record of Decision (ROD) dated September 2000 for Operable Unit 10 (OU - lo), which 
patains to soiis,and waste at Site 5, and surf&e water and sediment potentially impacted by AKea B, 
Warminster Naval Air Development Center (the Site), has been reviewed by the Commonwealth of 
P~yIvania’ci Depment of Environmental Protection (Department). 

The selected rem&y for the Site includes the following major components, as specified in the 
selected remedy of the ROD: 

1. This ROD pertains to the soils and waste at Site 5 and surface water and sediment 

potentially impactad by Arca B, one of several Areas of Concern (AOCs) at the Site, 
which have been investigated during the last severaI years. 

2. Site 5 is located in the enlisted family housing wea that till be retained by the Navy 
and transferred for use by Naval Air Station Joint Resave Basin Willow Grove. It 
was reported as a disposal area. The Remedial Invqtigation/Risk Assessment 
v) found no risks to human health or the environment in excess of EPA 
&ddines associated with the soils or’wastes at Site S. 

3. Area 3 is the larger section of the Site that includes Sites 5,6, and 7. Area B 
lgoundw#ez was addressed in the ROD for OU - lB, signed in September 2000, and 

. the soils and wastes associated with Sites 6 and 7 were addressed in tbe’ROD for 
OU - 7, signed in June 2000, 



OCT-83-2808 14:~s NORTHDIU ENUIRONNENTQL 
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Mr. Orlando Monaco -2- 

610 595 0555 P. 12/13 

Sq.Aemher 27,200o 

4. The RJ/RA found no risks to human health exceeding EPA guidelines for the surf;ace 
water md sediment potentially affected by Area B. It repoti low to modemte 
ewlogicd risks, but ah found that it was not possible to separate risks potentially 
related to Site sources from those associated with off Site sources. 

5. Since there have been recent remedial actions taken at OU - 7, fiuther sakpling: will 
be done to assure that that remedy hes mitigated any potential Site related risk to the 
surface watex or sediment. 

6. The alternative the Navy has selected fix this Site is a “No Action” alternative. 

The Department hereby concurs with the remedy selected fix the Wanninster Naval Air 
Development Center NPL Site OU - 10 for the following reasons and with the following wnditio~: 

knnsylvania~s Land Recycling and Environmental Remdbtion Standards Act, Act 2 of 1995, 
35 P.S. Sections 6026,101- 6029.909 ("Ad"), Peonsylvania’s Solid Waste Management Ad!, Act 97 
of 1980, a~ amended, 35 P.S. Section 6018.101 et seq. (“Act 97’9, and the regulations adopted pursuant 
10 these statutes are ARARs for tb.is response. lmple~~~entation of any component or components of this 
respo= will not necessarily result in protection from liability pursuant to Act 2, for any party,, 

This WrXxurence with the selected rexnedial actions is not intended to provide any assurance 
pursuant to C33KLA Section 104(c)(3), 42 U.S.C. Section 9604(c)(3). 

The Department reserves its rights and responsibilities to take independent enforcement actions 
p\usuant to state find federal law, 
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Mr. OrlaDdo Monaco -3- Septank27,2000 

This letter documents the Department’s concurrence with the remediea selected by EPA in the 
ROD for OU - 5 for the Waxmins ter Naval Air Development Center NPL Site. If you have any 
questions regarding this matter, please feel f&e to contect me at the above telephone number. 

. Sincerely, 

H Joseph A. Feola 
Regional Director 
Southeast Regional Office 

cc: Mr. Fidler 
Mr. Beitler 
Mr. Crownover 
Mr. Danyliw 
Mr. 0IewiIe.r 
Mr. Hartzell 
MI, Sheehan 
Ms. Flipse 
Mr. Ostrauskas - EPA 
Re 3O(DAFOO)271-8 

TOTQL P. 13 
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HOUSE OF REPRESENTATIVES 

COWUONWEALTtt OF PCNNSVLVANIA 

HARRlSaURG 

COMkllreES 
- 

CrUlFiMAN. UOUOR mol. 
IN!!uF;ANcP 

September $2000 

Mr. Lonnie IHonaco 
Northern Die&n 
Naval Facihrics En+eering 
lo Indusrria Highway, Mail Stop No. 82 
Lester, PA 19113 

Rc: Public Comments 

Dear Mr. MOXUKO: 

1 am writing to add my concerns to the public commenrs regardhg the 
proposed cleanup plan for Operable Unir 10, cowering She 5 Soils aad Seciixnems 
from Site B, 

I have spoken with many residents of rhis community about CL ongoing 
rcmcdiarion of this site. They have expressed strong concerns with rhe oiverall 
=raqg employed by the Navy in this effort.’ Their concerns broadly cover tqvo 
issues, The residents want a thorough cleanup involving removal ’ of 
contaminated soils, not just a capping of the contaminated areas. They &o UCIEX 
a proper sfcmnwarer management system to be constructed to harrdle surface 
nmoff. The -off that occurred following the July storms is simply 
unaccqxable. 

I ana XIM satisfied with the proposed #no action” remedy for Site 5 soils. 
In order to protect rhe health and safety of present and future residents, the 
contaminated soil should be removed permanently, I: am also nor sarisfred with 
rhc proposed 3emedyW for surface water u;rd sediment impacted by Area B. A 

. 



Lonnie Monaco 
Page 2 
September 6,2000 

permanent stormwater management system, consiskg of collecrion basins and 
drainage conto&ing, should be consrructed- 

The Navy ceased operations at this facility ih September 1996, and still 
much of the contaminarion remains, The &on to tewe ti property for 

civilian purposes is not being helped by this cleanup straugy, ad 1 am not 
sari&d wirh this approach- The Navy can and should do better- 

S&uely , 

RR:ams 

hate Representative 
17+ Legislative District 

mm P.03 
TOTRL P. 84 
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