
..

JUL-07-2000 14:59

----- ...-:1_

N62269.AR00070 1
NAwe WARMINSTER

5090.3a

Department of the Navy

Record of Decision for OU-9

Naval Air Warfare Center

DECLARATION

SITE NAME AND LOCATION

Naval Air Development Center (8 Waste Areas)
Area A Soils, SUrface Water. and Sediment (Operable Unit g)
Warminster Township
CERCUS 10 No. PA6170024545

STATEMENT OF BASIS AND PURPOSE

June 2000

-This decision document presents the selected remedial action for Area A soils. surface water, and

sediment (Operable Unit 9 or OU-g), at the Naval Air -Development Center (NADC) (the ·Site") in

Warminster. Pennsylvania. This determination has been made in accordance with- the Comprehe~sive

Environmental ,Response. Compensation, and Liability Ad of 1980 (CERCLA), as amended by the.
Superfund Amendments and Reauthorization Act of 1986 (SARA), and to the extent practicable. the

National Ojl and HazardoUS Substances Pollution Contingency Plan (NCP). This decision is based on the

Administrative Record file for the Site.

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

Warminster. NAVVC was disestablished on September 30, 1996 and is targeted for transfer to the privat

sector.

The Commonwealttt-of Pennsylvania. as represented by the Pennsylvania Department of Environmental

Protection (PADEP). concurs with the selected remedy for OU-9 at the Site (Appendix C).

- ASSESSMENT OF THE SITE

The response action selected in this Recofd of Deasion (ROD) is necessary to protect human health.

public w /fare, or the environment from actual or threatened rei ases of hazardous substances into the

environment.
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DESCRIPTION OF THE SELECTED REMEDir 

Area A soils, surface water and sediment have been defined as Operable Unit 9 (OU-9) at the Site 

Groundwater Underlying and downgradient of Area A has been designated as Area A groundwater and is 

being addressed separately under Operable Unit 1 (OU-1). An interim remedy ROD for W-1 was issued 

in September 1993. A ROD addressing the final remedy for Area A groundwater will be issued in the 

future. 

Soils associated with Area A (OU-9) do not include any source materials constituting a principal threat as 

defined by the NCP. Therefore, the Selected Remedy does not address such a threat, 

The major components of the Selected Remedy for OU-9 are: 

1. Erosion controls to ensure that surface soils exceeding concentrations protective of sediment do not 

migrate to the unnamed tributary of Little Neshaminy Creek. 

2. Institutional controls in the form of deed restrictions to ensure permanent maintenance of the erosion 

controls. 

3. Institutional controls in the form of deed restrictions to require prior approval by the Navy and/or EPA of 

any plans for excavation within specified portions of Area A where subsurface soils exceed 

concentrations protective of sediment. 

4. Institutional controls in the form of deed restrictions prohibiting non-industrial use of the Area A parcel. 

5. Periodic monitoring to identify maintenance activities required for erosion controls and to ensure 

adherence to deed restrictions. 

6. Periodic stream monitoring to identify the extent of any contaminant loading to the stream, to assess the 

ecological eff&& W’any such loading, and to determine the nature of any necessary actions based On 

these evaluations. 

The deed restrictions are to be included in the deed(s) entered into for transfer of property from the IUavy to 

the next property owner. 
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STATUTORY, DETERMINATIONS 

The selected remedy for OU-9 is protective of human health and rhe environment, complies with federal 

and state requirements that are applicable or relevant and appropriate to the remedial action, is cost 

effective, and utilizes permanent solutions and alternative treatment or resource recovery technologies to 

the maximum extent practicable, 

Based on the nature of. contamination at OU-9, the Navy concluded that it was impracticable to treat the 

chemicals of concern (COCs) associated with Area A sediment in a cost-effective and implementable 

manner. Thus, the selected remedy does not satisfy the statutory preference for treatment as a princrpa! 

element of the remedy. 

Because this remedy will result in hazardous substances remaining onsite above levels that allow for 

unlimited use and unrestricted exposure, a statutory review will be conducted within five years after 

initiation of remedial action to ensure that the remedy is, or will be, protective of human health and the 

environment. 

ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Oecision Summary section of the ROD. Additional information 

may be found in the Administrative Record for NAWC Wanninster. 

0 Chemicals of concern (COCs) and their respective concentrations. 

. Baseline risks represented by the COCs. 

l Current and reasonably anticipated future land use assumptions used in the risk assessment. 

. Potential land use that will be available at the site as a result of the selected remedy. 

l Estimated capital; operation and maintenance (O&M), and total present worth costs; discount rate; 

and the nu&er of years over which the remedy cost estimates are projected. 

w Key factors that led to selecting the remedy (i.e., how the selected remedy provides the best balance 

of tradeoffs with respect to the balancing and modifying criteria) 
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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 E3ase 

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 in Area A and surface water and sediment downgradient of 

Area A (hereafter referred to as “Area A soils, surface water, and sediment”) have been identified 

as Operable Unit 9 at NAWC and are addressed by this ROD. Area A includes the locations of 

three sites reported by the Navy in 1980 to have been used for disposal of wastes which contain 

CERCLA hazardous substances - Site 1, Site 2, and Site 3. Site 1 and Site 3 were both 

reportedly burn pits where a variety of wastes were disposed, while Site 2 was reported to be a 

trench used for the disposal of industrial wastewater treatment sludges. Remedial investigations 

subsequently identified additional sources of hazardous substance releases in the vicinity of Sites 

1, 2, and 3, including the former location of eight impoundments used for storage of wastewater 

treatment sludges. The area which includes Sites 1, 2, and 3 and these additional potelntial 

sources of hazardous substance releases has been defined as Area A. Remedial investigations 

of groundwater at the Site determined that releases of hazardous substances to groundwater 

have occurred within Area A. The groundwater contamination of concern has been defined as 

Area A groundwater and is being addressed under Operable Unit 1. 

II. SITE HISTORY 

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

lvyland Borough, Bucks County, Pennsylvania (see Appendix B, Figure 1). 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 srnall 

wooded area. 
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The Navy purchased the western portion of the base, including OU-9, 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. 

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 I, 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. 

Area A includes Sites 1, 2, and 3, the location of eight (8) former wastewater impoundments, and 

adjacent areas in the northwest corner of the facility (Figure 3). Area A ‘is bordered by 

industrial/commercial areas to the north and west. Area A is a flat-lying area approximately 

1,200 feet by 270 feet in size and covers approximately 7.4 acres. An unnamed tributary of Little 
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Neshaminy Creek is located north of Area A, and the NAWC Warminster wastewater treatment 

facility and parking lots are immediately to the south. 

Below is a site history and more detailed description of Sites 1, 2, ‘and 3 and the eight former 

unlined wastewater impoundments. 

A. Site 1 

The Navy initially reported Site 1 as a potential location for disposal of hazardous substances in 

1980. At the time, Site I was reported to be a burn pit, which operated from 1940 to 1955 and 

was located at the embankment of a ravine formed by erosion action. Waste materials were 

reportedly dumped over the bank and burned. The waste reportedly disposed included 

inorganics, solvents, acids, bases and firing range waste. Site 1 was reportedly closed in ‘I955 

by covering the site with excess earth generated by grading an extension of an aircraft runway. 

The volume of material disposed was reported as unknown. Site 1 was reported to be located 

along the base property boundary northwest of the NAWC wastewater treatment plant. 

To better identify the nature and extent of disposal activities at NAWC, an Aerial Photographic 

Site Analysis Report for NAWC was prepared by the EPA Environmental Photograph 

Interpretation Center (EPIC) in 1994. The report evaluated aerial photographs of Area A dating 

from 1938 to 1990 and identified several features within the reported location of Site 1 which 

suggested potential disposal activities. The features of interest included an irregularly shaped pit 

(designated PI by EPIC) approximately 100 feet by 35 feet in area which was observed in photos 

dated 1948 and 1950 and a trench (designated TR8 by EPIC) approximately 230 feet by 20 feet 

in area observed in a photo dated 1981. These and other features of interest such as disturbed 

ground (EPIC feature DG2) and ground scars (EPIC feature GS4) were all observed located 

within a 250 feet by 50 feet area (see Figure 4). Aside from mounded material observed in a 

photo from 1973, the photos provided no information regarding the nature of any materials which 

may have been disposed in this area. For purposes of the CERCLA RI work, the subject alrea 

has been identified as Site 1. Site 1 is located approximately 300 feet from an unnamed tributary 

of Little Neshaminy Creek and currently includes an extraction well network constructed as part of 

the interim remedy for Area A groundwater (see OU-1 ROD), a gravel access road and grass. 

UDOCUMENTS/NAVY/6863/14214 



B. Site 2 

In 1980, the Navy reported Site 2 to be the location of a 200 ft. by 12 ft. by 8 ft. trench used for 

the disposal of approximately 1,400 cubic yards of industrial wastewater treatment sludge. The 

disposal area was reported to be about 150 feet southwest of Site 2 along the NAWC property 

boundary and used from 1965 to 1970, when the site was closed with 2 feet of cover and 

revegetated. 

A review of aerial photographs of the reported area by EPA EPIC identified several features of 

interest (see Figure 5). A dump (EPIC feature Dl) approximately 300 ft. by 100 ft. in area was 

observed in a photo dated 1942 and was still in place in 1948 and 1950. Part of the dump 

extended to the unnamed tributary of Little Neshaminy Creek and appeared to occupy the bank of 

the stream. At the time, a tributary extended south from the northern end of the Building 2 to the 

site boundary. Three rectangular ground scars (EPIC feature GSI) and a probable trench (EPIC 

feature TRI) approximately 225 feet southeast of Dl in an aerial photo dated 1950 and possible 

trench (EPIC feature TR2) and mounded material were identified about 225 feet southeast of Dl 

in aerial photo dated 1958. By 1958, the dump Dl, as well as the former tributary extending to 

the site boundary, were no longer evident and had been apparently covered with fill material. The 

former stream had been replaced by a stormsewer with an outfall designated as Outfall 01. The 

subject outfall currently drains the majority of NAWC property west of Jacksonville Road. An area 

of piled earthen material (EPIC feature MM3) was observed just south of DGI in 1965, while an 

area of disturbed ground (EPIC feature DG3) was observed over part of the former area of DGI 

and MM3 in 1973. 

An evaluation of the above information suggests that Dl, as described above, appears to fit the 

description of “Site I” as reported by the Navy in 1980. In addition, the results of remedial 

investigations and response actions (to be discussed below) suggest that pit PI and trench TR8 

may be the reported “Site 2”. For purposes of the RI, the general area of pit PI and trench TR8 

has been considered Site 1, while the general area of dump Dl is considered to be part of Site 2. 

Remedial investigations of groundwater underlying the area of Sites 1 and 2 have been 

performed under OU-1 . These investigations determined that groundwater contamination 

underlying this area may have been attributable to releases in the area of Site 1 and/or Site Z! or 

possibly at u pgradient locations. Soils in the upgradient locations of interest have also been 

investigated under the RI and are considered part of Site 2. These soils are located within an 

area between Dl and a series of former underground jet fuel storage tanks (see Figure 3). 
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Investigation and remediation of the former jet fuel tanks and associated soils were performed as 

part of activities addressing RCRA requirements. 

The area of Site 2 currently includes paved and gravel roads, a paved parking lot, an extraction 

well network for Area A groundwater (see OU-1 ROD) and maintained lawn. 

C. Site 3 

Site 3 is immediately southeast of Site 2 along the NAWC property boundary and was reportedly 

used from 1955 to 1965 as a burn pit for solvents, paints, acids, bases, mixed municipal waste, and 

other unspecified chemicals. The pit was reported to be approximately 20 feet wide by 30 feet long 

by 10 feet deep and covered by a large metal screen enclosure. Residue from the pit was 

reportedly removed periodically and deposited at an unspecified, on-base “sanitary landfill.” Upon 

closure in 1965, Site 3 was reportedly backfilled with on-base soil and regraded. 

An aerial photo evaluation by EPIC found that the reported area of Site 3 was wooded in 1950. 

By 1958, the area had been cleared and vehicular traffic over the area was evident. In addition, 

an unspecified, relatively small area of disturbed ground (EPIC feature DGI) was observed at the 

center of the area of vehicular traffic (Figure 6). The area dimensions of DGI were similar to the 

reported dimensions of the burn pit (20 ft. by 30 ft.). .By 1965, DGI was no longer present and in 

1971 and 1973, an open storage area (EPIC feature OSI) for a variety of materials, including a 

tank, mounded material and/or equipment, was evident. The aerial photo review did not reveal 

any other features that may suggest disposal activity. The stream bank of the current unnamed 

tributary of Little Neshaminy Creek lies directly adjacent to the former open storage area (OSI) 

and approximately 75 feet from the former location of DGI. At this time, an asphalt access road 

lies within 10 to 20 feet of the estimated location of DGI and covers a substantial portion of the 

former open storage area (see Figure 6). The balance of the area of Site 3 is currently a sparsely 

vegetated lot. 

D. Impoundment Area 

The’ Navy formerly operated eight unlined impoundments or lagoons for storage of wastewater 

treatment sludges generated by the industrial wastewater treatment plant just north of Area A. 

These lagoons were located immediately south of Site 1 (see Figure 4). Each lagoon had 

approximate dimensions of 60 feet wide by 75 feet long, with depths of -approximately 8 to 10 feet. 

The first impoundments were installed as early as 1940 and reportedly closed in 1973. There is no 

known information regarding the nature of the closure of these impoundments. The area of the 
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the former impoundments currently includes level ground, two concrete-lined basins which were 

in place by 1977, and a groundwater treatment plant which has been constructed as part of the 

remedy for contaminated groundwater at the Site (see OU-1 ROD). 

The former unlined impoundments received sludge generated by the treatment of industrial 

wastewaters generated by NAWC. The subject wastewater included liquids from electroplating 

operations, photographic operations, aircraft maintenance and washing activities, and a wide 

variety of laboratories. The industrial wastewater was treated in Buildings 20 and 259 through 

neutralization and metals precipitation. No treatment for organic compounds was performed. 

Apparently, the solid phase of the sludges stored in these impoundments was periodically 

removed and disposed at other locations at NAWC (e.g., see reported disposal at Site 1). At 

least one aerial photo (dated March 1965) suggests that the impoundments occasionally may 

have been breached and their contents released to adjacent soils. 

III. ENFORCEMENT ACTIVITIES 

No enforcement actions have been taken at Area A. The Navy has owned the property since 

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

IV. SITE INVESTIGATIONS AND REMOVAL ACTIONS 

Remedial investigations of Area A soils and downgradient surface water and sediment were 

conducted between 1989 and 1999 in three phases - Phase I, Phase II, and Phase Ill. The field 

work focused on characterizing known and potential sources of contamination within Area A. The 

results of previous investigations and analysis of historical aerial photographs identified these 

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 consisted of drilling soil borings and excavating test pits to better determine the nature and 

extent of subsurface contamination. In addition, a surface water and sediment sampling and 

analysis program was conducted to evaluate the impacts of the base on the nearby stream. 

From 1989 through 1991, the Phase I RI work was conducted (SMC Martin, 1991). These 

investigation activities included mapping of VOCs in soil gas and detecting magnetic and 

conductive anomalies through electromagnetic surveys. Approximate site boundaries were 

identified and confirmation of site contamination was made through soil borings, monitoring well 

installation, and sampling and analysis of groundwater. 
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Known investigations addressing OU-9 prior to CERCLA remedial investigation work were 

minimal. In response to the identification of on-base groundwater contamination with volatile 

organic compounds (VOCs), in February 1980, two soil borings were conducted in the vicinity of 

one of the two concrete basins to identify potential sources of VOCs. Analysis of soil samples 

from these two borings reportedly detected TCE concentrations of up to 78 ug/kg and 17 ug/kg, 

respectively. 

No additional investigation of OU-9 was conducted until October 1988, when a Phase I RI was 

initiated. Phase I RI work within Area A included a geophysical survey, a soil gas survey and 

exploratory borings to identify potential wastes. No soil or waste samples were collected for 

analysis. Surface water and sediment samples were collected during Phase I from the unnamed 

tributary draining Area A and a biological characterization of the tributary was performed. 

Phase II RI work addressing OU-9 was performed in 1993 and was limited to the collection and 

analysis of four soil samples and additional sampling of the unnamed tributary. 

The majority of RI work addressing OU-9 was performed under Phase III between 1995 and 

1999. .lnitially, geophysical and soil gas surveys were performed throughout areas where 

available information suggested potential hazardous substance disposal and/or the potential 

release of hazardous substances to groundwater. Primary sources of information included 

disposal information reported by the Navy, potential disposal areas identified by EPIC and 

information regarding the nature and extent of groundwater contamination underlying or in the 

vicinity of Area A. Based on the results of the geophysical and soil gas surveys and a review of 

other information, extensive surface and subsurface soil sampling was performed during Phase 

III. Subsurface soil samples were collected via soil borings and test pits. In addition, two roumds 

of surface water and sediment sampling were conducted and a wetlands assessment ‘was 

performed. 

During the course of the Phase III RI, several removal actions were performed in response to the 

detection of hazardous substances that presented a risk to human health and the environment. 

During the construction of the groundwater treatment plant adjacent to and within the fonmer 

Impoundment Area, elevated levels of metals were encountered. A removal action was 

conducted in 1996 to remove soils at two locations beneath the footprint of the treatment plant 

building and surrounding property. 
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In a separate removal action, based on preliminary RI results, about 6,700 tons of nonhazardous 

Area A surface and subsurface soils were excavated, transported, and disposed in an off-base 

landfill in 1998. A small amount (about 100 pounds) of flammable solids or corrosive liquids was 

also disposed. Soils were excavated from two separate locations within Site 1, three locations 

within Site 2, and one location near Site 3 (Figure 7). Post-removal soil sampling was performed 

to confirm that clean-up goals established for the protection of groundwater and human health 

were attained with the designated removal action areas. 

The results of all RI work addressing soils, sed;ment, and surface water associated with Area A 

are described or summarized in the OU-9 RI/FS Report for Area A issued by the Navy in April 

2000 (Tetra Tech NUS, 2000). This report characterizes Area A prior to and after the removal 

actions and contains an assessment of any risk posed by OU-9 to human health and the 

environment after the removal actions. 

While the April 2000 RI report assesses the potential impact of soils at Area A on groundwater 

quality, the report does not address underlying and downgradient groundwater, which has been 

identified as Area A groundwater. Area A groundwater is being addressed under OU-1. An 

interim RVFS report for OU-1 was completed in 1993 and supported the interim remedy ROD for 

Area A Groundwater issued September 1993. The interim remedy was operational in 1999 and 

consists of a groundwater pump and treat system with monitoring. A final Area A Groundwater 

RVFS Report will be issued and support a final remedy ROD for OU-1. 

V. HIGHLIGHTS OF COMMUNIW PARTICIPATION 

In accordance with Sections 113 and 117 of CERCLA, 42 U.S.C. Sections 9613 and 9617, the 

Navy, in conjunction with EPA, issued a Proposed Plan on May 1, 2000, presenting the preferred 

remedy for Operable Unit 9. The Proposed Plan and RI/FS report for OU-9 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 public at the following 

information repositories: 

l Caretaker Site Office 

Jacksonville Road (building located on west side) 

P.O. Box 2609 

Warminster, Pennsylvania 18974-0061 
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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-6 was issued on May 1, 2000 in the 

Philadelphia Inouirer, Intellioencer, 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 May 11, 2000. Additional commiunity 

involvement, including Restoration Advisory Board (RAB) activities, is detailed in Section XVI. 

VI. 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 nine operable units (OUs). These OUs are as follows: 

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

OU-2: Contamination of domestic well water for residences near the base. 

OU-3: Contaminated groundwater attributable to Area C. 

OU-4: Contaminated groundwater attributable to Area D. 

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

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

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

OU-8: Soils associated with Area D. 

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

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

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

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

issuance of the RODS for OU-1, OU-3, 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 media other than groundwater), the ROD for OU-7 (Sites 6 and 7 soils and 

wastes), and the ROD for OU-8 (Area D soils) were signed on June 20, 2000. The final remedy 

ROD for OU-4 (Area D groundwater) is forthcoming. 

The ninth operable unit (OU-9), the subject of this ROD, consists of Area A soils and 

downgradient surface water and sediment. This ROD determines that potential ingestion and 

dermal contact with soils in Area A may pose potential unacceptable risks to human health, and 

that stream sediment downgradient of Area A may pose potential risks to ecological receptors. 

The ROD presents a remedial action to address these unacceptable risks. 

Groundwater underlying and downgradient of Area A is being addressed under OU-1. 

VII. SITE CHARACTERISTICS 

A substantial portion of soils within Area A consists of fill materials. The topography of the area of 

Sites 2 and 3 has been significantly altered since the Navy occupied the property. As noted 

previously, a former tributary of Little Neshaminy Creek, an associated ravine and surface 

drainage pathways in the area of Site 2 were filled in and leveled in the 1950’s. This area is now 

underlain by a storm sewer that drains the majority of NAWC property west of Jacksonville Road. 

A relatively steep slope now descends from the leveled area of Site 2 down to the subject 

tributary. Similarly, while the area of Site 3 formerly consisted of a more gradual slope to a 

tributary of Little Neshaminy Creek, this area was also regraded by placement of fill in the 1950’s. 

As with the area of Site 2, a steep slope now descends from the area of Site 3 down to the 

remaining tributary. While the topography of Site 1 does not appear to have been altered 

substantially since Brewster and Navy ownership of the property, the area of Site 1 also appears 

to contain a substantial amount of fill material. As noted earlier, the location of the eight former 

impoundments now consists of fill material. The fill material generally consists of a soils native to 

the area mixed with miscellaneous debris. Native soils for the area consist of variable quantities 

of clay, silts and loams with slow to moderate permeabilities. Soil boring and well logs indicate 
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that the depth of these soils within Area A ranges from 8 to 10 feet, where weathered bedrock 

begins. Bedrock consists of alternating layers of siltstone, shale and sandstone. The water table 

aquifer occurs at a depth of 10 to 15 feet in Area A. Perched water has been observed in Area A 

above the water table aquifer over localized areas of low permeability soils. 

An unnamed tributary of Little Neshaminy Creek currently flows in a northwest direction immediately 

adjacent to Area A (see Figure 3). This stream originates from a stormwater culvert under 

Jacksonville Road and flows from the southeast to the northwest before turning north, away from 

the base. The current stormwater outfall (OFl) within Area A and along the base boundary may 

represent the original discharge point of a former stream on base property. The outfall lies in the 

area of Site 2. Several additional outfalls between Jacksonville Road and outfall OF1 drain 

stormwater from the parking lot south of Site 2 and Site 3. 

A small forested wetland dominated by mature red maple and arrowwood was identified just north 

of outfall OF1 and beyond the base property boundary during a wetland assessment conducted as 

part of the Phase Ill RI work. This assessment concluded that the stream and wetlands provide 

good ecological habitat within an urbanized landscape. There are no known critical habitats of 

endangered species located within ? mile of Area A. 

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. 

VIII. NATURE AND EXTENT OF CONTAMINATION 

Potential sources of CERCLA hazardous substances within Area A include various pits, trenches, 

dumps, and miscellaneous disposal features associated with Sites 1, 2, and 3 as well as the 

former unlined impoundments (see Section II, Site History). Surface and subsurface soil sample 

locations were based on a review of soil gas sample results, geophysical survey results, 

historical aerial photography, and other supporting information (e.g., record reviews, interviews 

with current or former employees). Background samples were also obtained to compare the 

resultant analytical data to site-related analytical results. Analytical results were compared to 
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federal and state non-residential (industrial) and residential risk-based soil screening Criteria 

(RBCs). 

A. Site 1 

A total of seven surface soil and 79 subsurface soil locations were sampled in the area of Site 1 

as part of the RI (see Figure 8 for surface soil locations and Figure 9 for subsurface soil 

locations). Test pits and soil borings conducted as part of subsurface investigations encountered 

non-native materials such as wood, fabric, blankets, cinders, charred material, and fill material. In 

addition, an area of multicolored silty clay material was observed in the subsurface at the 

projected locations of former pit PI and former trench TR8. This material covered an area Of 

about 0.25 acres and was observed to be present from approximately 2 feet below ground 

surface down to about 8 feet below ground surface. Sampling of the multicolored clay material 

consistently identified elevated levels of cadmium and antimony (see Figure 10 for initial sampling 

results for the area of interest). The detected levels of cadmium and antimony were determined 

to present an unacceptable risk to industrial receptors exposed via dermal contact. The location 

of the subject area, the presence of elevated levels of cadmium and the appearance of the 

subject material suggest this may be the reported location of industrial wastewater sludge 

disposal in Area A. In response to these findings, in 1998, the Navy performed a removal action 

to excavate the subject material. 

Removal clean-up goals were established for each contaminant based on the potential risks 

identified through the RI work. Additional sampling and analysis were performed until the 

removal clean-up goals were met for all soils of concern. Samples were collected from the base 

and sidewalls of each excavation to verify the completeness of the response actions. The sample 

analysis results were compared to target clean-up concentrations protective of industrial land use, 

ecological receptors, and groundwater quality. The removal target clean-up goals are shown in 

Appendix A, Table 1. For all samples, any exceedances of the target clean-up concentrations 

were followed by additional excavation of the area where the sample was collected. Where soils 

remained after the additional excavation, supplemental verification samples were obtained and 

analyzed for the compounds that initially exceeded the target concentration, to verify that 

sufficient excavation had been performed. As a result, there were no exceedances of any target 

clean-up concentration for the final samples from each excavation location sampled. 

Approximately 3,600 cubic yards of material was removed from Excavations IA and IB. The OU- 

9 RVFS Report provides data regarding the quality of soils left in place in the area of Site 1 after 

the removal action and in place at this time. Table 2 provides the occurrence and distribution of 
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post-removal Site 1 surface soil sample results. Figure 11 indicates the locations of sarnples 

which characterize subsurface soils which remain in place at this time, while Table 3 tabulates the 

data for these locations and provides the occurrence and distribution of organics and inorganics., 

A human health risk assessment (see Section X) has determined that none of the remaining 

substances in subsurface soils pose an unacceptable risk to human health under reasonably 

anticipated land uses, while an ecological risk assessment has determined that these soils dlo not 

pose an unacceptable risk to environmental receptors. As a result, there are no contaminants of 

concern (COCs) in Site 1 subsurface soils under reasonably anticipated land uses. In addition, all 

surface soils have been replaced by clean fill and/or clean soil as part of the removal action. As a 

result, there are no contaminants of concern in Site 1 surface soils. 

B. Site 2 

A total of 71 surface soil locations and 107 subsurface soil locations were sampled in the area of 

Site 2 as part of the RI (see Figure 12 for surface soil locations and Figure 13 for subsurface soil 

locations). Test pits and soil borings conducted as part of subsurface investigations encountered 

non-native materials such as cinders, glass fragments, ceramic pieces, brick fragments, metal 

fragments, charred debris, and fill material. In addition, a blue-green crystalline material was 

observed in surface (0 to 2 feet below ground surface) and subsurface soils in part of the area of 

dump Dl and an area northwest of Dl. Sampling of soils containing this blue-green material 

identified elevated levels of lead, antimony, copper, and zinc, (Removal Site Evaluation for Area 

A Soils, Brown & Root Environmental, April 1988) The detected levels of lead and antimony were 

determined to present an unacceptable risk to industrial receptors. In response to these findings, 

in 1998, the Navy performed a removal action to excavate the soils of concern. Soils within the 

excavation area (Excavation 2A) were removed from the surface to a depth of either 2 feet or 4 

feet below ground surface. Soils were removed until contaminant levels were below cleanup 

levels identified in a Verification Sampling and Analysis Plan (Tetra Tech NUS, August 1998). 

This was verified by analytical data contained in a series of letter reports subsequently included in 

the Post-Removal Summary Report for Area A Soils (Tetra Tech NUS, May 1999). These data 

confirmed that all soils within this excavation area with contaminant levels above the identilied 

cleanup levels were removed (see Figures 7 and .I4 for location of Excavation 2A). 

Approximately 800 cubic yards of soil were removed from Excavation 2A. The cleanup levels are 

shown in Table 1. 

Soils were also removed from two other areas at Site 2 - Excavation 28 and Excavation 2C (see 

(Figure 7 and 14). Soils in Excavation 2B were removed based on the observation and detection 

of petroleum products. This removal was not considered a CERCLA action and the occurrence of 
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petroleum products in soils in Area A is not addressed by this ROD. However, it is notable that 

petroleum products were also observed and detected in subsurface soil adjacent to Excavation 

28 under the paved access road during RI work for Site 2. (Information regarding the observation 

and detection of petroleum products in this area of Site 2 is contained in the final RI report for 

OU-8.) Soils within Excavation 2C were removed down to a depth of 2 feet based on the 

detection of elevated levels of benzo(a)pyrene, which were determined to present an 

unacceptable risk to receptor sediment quality. Soils within Excavation 2C were removed until 

contaminant levels were below cleanup levels identified in a Verification Sampling and Analysis 

Plan (Tetra Tech NUS, August 1998; September 1998; and November 1998). This was verified 

by analytical data contained in a letter report subsequently included in the Post-Removal 

Summary Report for Area A Soils (Tetra Tech NUS, May 1999). These data confirmed that all 

soils within Excavation 2C with contaminant levels .above the identified cleanup levels were 

removed. A total of 30 cubic yards of soil was removed from Excavation 2C. 

The final RI report provides data regarding the quality of soils left in place in the area of Site 2 

after the removal action and in place at this time. Figure 15 indicates the locations of samples 

which characterize surface soils which remain in place at this time (as well as exceedances of 

screening criteria protective of industrial use), while Table 4 tabulates the data for these locations 

and provides the occurrence and distribution of organics and inorganics. Figure 16 indicates the 

locations of samples which characterize subsurface soils that remain in place at this time (as well 

as exceedances of screening criteria protective of industrial use), while Table 5 tabulates the data 

for these locations and provides the occurrence and distribution of organics and inorganics (as 

well as exceedances of screening criteria protective of industrial use). A human health risk 

.assessment (see Section X) has determined that none of the remaining substances in surface or 

subsurface soils pose an unacceptable risk to human health under reasonably anticipated land 

uses. However, an ecological risk assessment has determined that Site 2 surface and 

subsurface soils present a potential threat to ecological receptors if allowed to migrate to the 

unnamed tributary of Little Neshaminy Creek. The contaminants of concern for Site 2 soils in this 

case include: 

j CONTAMINANT 1 SURFACE 1 SUBSURFACE j 
OF CONCERN SOIL SOIL 

Cadmium X X 

Chromium 

Copper 

Lead 

X 

X X 

X X 
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4,4’-DDD X 

2-Methylnaphthalene X 

C. Site 3 

A total of 17 surface soil locations and 35 subsurface soil locations were sampled in the area of 

Site 3 as part of the RI (see Figure 17 for surface soil locations and Figure 18 for subsurface soil 

locations). Test pits and soil borings conducted as part of subsurface investigations again 

encountered non-native materials such as cinders, glass fragments, ceramic pieces, brick 

fragments, metal fragments, charred debris, and fill material. A layer of charred material was 

encountered several feet below ground surface in the vicinity of feature DG2, the location of 

disturbed ground identified by EPIC. However, no evidence of the presence of the reported two- 

foot deep burn pit was encountered during the RI. Elevated levels of organic vapors were 

detected in the charred layer with a photoionization detector (PID) and petroleum odors were 

evident. Similar observations were noted for several soil borings advanced in the paved access 

road in the area of Site 3. Elevated levels of polynuclear aromatic hydrocarbons such as 
benzo(a)pyrene were detected in surface soil samples at Site 3. The detected levels of these 
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compounds were determined to present an unacceptable risk to sediment quality. In response to 

these findings, in 1998, the Navy performed a removal action to excavate the soils of concern. 

Soils within the excavation area (Excavation 3) were removed from the surface to a depth of 2 to 

3 feet below ground surface. Surface soils were removed until contaminant levels on the 

sidewalls of the excavation area were below cleanup levels identified in a Verification Sampling 

and Analysis Plan (Tetra Tech NUS, August 1998). This was verified by analytical data contained 

in a series of letter reports subsequently included in the Post-Removal Summary Report for Area 

A Soils (Tetra Tech NUS, May 1999). These data confirmed that all soils within 2 feet of ground 

surface within the excavation area with contaminant levels above the identified cleanup levels 

were removed (see ,Figure 7 for location of Excavation 3). Approximately 380 cubic yards of soil 

were removed from Excavation 3. The cleanup levels were as shown in Table 1. 

The OU-9 RllFS Report for Area A provides data regarding the quality of soils left in place in the 

area of Site 3 after the removal action. Figure 19 indicates the locations of samples which 

characterize surface soils which remain in place at this time (as well as exceedances of screening 

criteria protective of industrial use), while Table 6 tabulates the data for these locations and 

provides the occurrence and distribution of organics and inorganics. Figure 20 indicates the 

locations of samples which characterize subsurface soils which rem&in in place at this time (as 

well as exceedances of screening criteria protective of industrial use), while Table 7 tabulates the 

data for these locations and provides the occurrence and distribution of organics and inorganics 

(as well as exceedances of screening criteria protective of industrial use). A human health risk 

assessment (see Section X) has determined that none of the remaining substances in surface Or 

subsurface soils pose an unacceptable risk to human health under reasonably anticipated land 

uses. However, an ecological risk assessment has determined that Site 3 subsurface soils 

present a potential threat to ecological receptors if allowed to migrate to the unnamed tributary of 

Little Neshaminy Creek. The contaminants of concern for Site 3 subsurface soil in this case 

include: 
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CONTAMINANT SUBSURFACE 
OF CONCERN SOIL 

Lead X 
Mercury 

I 
X 

Nickel 

Silver 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l)perylene 

Benzo(k)fluoranthene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(cd-1,2,3)pyrene 

D. Impoundment Area 

A total of 78 subsurface soil locations within the impoundment area were sampled as part of the 

RI for the impoundment area (see Figure 21). The primary objective of the sampling was to 

characterize the quality of soil below the fill material reportedly placed in the former 

impoundments as part of the closure process. As a result, surface soil samples were not 
collected. Soil borings encountered non-native materials such as rock, cinders, roots, concrete 

and brick at certain locations. Elevated levels of several metals (including beryllium, chromium, 

and manganese) and Aroclor-1260 (a polychlorinated biphenyl or PCB) were detected in samples 

above risk-based soil screening concentrations collected at the location of former impoundment 

lM8. The detected levels were determined to present an unacceptable risk to human health. In 

response to these findings, in 1995, the Navy performed a removal action to excavate the soils of 
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concern. Approximately 430 cubic,yards of soil were removed from within the excavation area 

(see Figure 22 for locations of excavation). Soils were removed until contaminant levels within 

the excavation area were either within the range established for background soil concentrations 

or less than the risk-based soil screening concentrations for industrial use (Halliburton NUS, June 

1994; U.S. Navy, August 1995). This was verified by analytical data contained in a letter report 

(U.S. Navy, August 1995). These data confirmed that all soils within the excavation area with 

unacceptable contaminant levels were removed. The cleanup levels were as follows: 

l Beryllium: 1.7 mg/kg 

l Chromium: 1,000 mglkg 

l Manganese: 400 mglkg 

l Aroclor-1260: 370 ug/kg 

The OU-9 RI/FS Report provides data regarding the quality of subsurface soils in the 

impoundment area at this time. Figure 22 indicates the locations of samples which characterize 

these soils, while Table 8 tabulates the data for these locations and provides the occurrence and 

distribution of organics and inorganics. A human health risk assessment (see Section X) has 

determined that the subject soils do not pose an unacceptable risk to -human health under 

reasonably anticipated land uses or to ecological receptors. Therefore, there are no 

contaminants of concern in the impoundment area soils. 

E. Surface Water 

Surface water sample locations are indicated in Figures 23 and 24. OF3 is the location Of an 

outfall that discharges surface runoff from both Jacksonville Road and NAWC property west of 

Jacksonville Road. Outfall 0,Fl discharges surface runoff from the majority of NAWC property 

west of Jacksonville Road, while outfall OF2 discharges runoff from the parking lot south of Sites 

2 and 3. Tables 9 and 10 summarize the occurrence and distribution of total inorganics and 

organics in the samples collected during the RI, while Figure 25 indicates sample results which 

exceeded Ambient Water Quality Criteria (AWQCs) protective of aquatic life developed pursuant 

to the Federal Clean Water Act. Notably, exceedances for lead, copper, zinc and iron, 

contaminants detected at elevated concentrations in Site 2 soils, occurred only in samples 

collected downstream of outfall OF1 and/or Site 2. 
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F. Sediment 

Sediment sample locations are indicated in Figures 23 and 24. Tables 11 and 12 summarize the 

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

The RI determined that many of the,detected concentrations of organics and inorganics exceeded 

available screening criteria indicative of a potential risk of concern to ecological receptors. These 

exceedances are indicated in Figure 26. Polynuclear aromatic hydrocarbons (PAHs), a class of 

compounds that exceeded the screening criteria in most of the samples collected, were detected 

at the highest levels next to outfall OF3, a location that is upgradient of the majority of Area A and 

is the entrance point of surface drainage from Jacksonville Road. Lead was also detected above 

screening levels at this location. PAHs and numerous metals were also notably elevated at’ 

sample locations immediately downstream of outfall OF1 and Site 2. 

IX. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES 

Area A is located in the western portion of NAWC, west of Jacksonville Road and north of Street 

Road. The area consists of a groundwater treatment plant and related extraction wells, parking 

lots, paved roadways, two concrete-lined basins and maintained lawn. Area A is part of property 

which is designated for transfer to the Federal Land Reuse Authority (FLRA) and local 

municipalities under either an economic development conveyance (EDC) or public benefit 

conveyance (PBC). 

The re-use plan for the former NAWC, as prepared by the FLRA and .approved by the local 

municipalities, identifies industrial use as the planned use for Area A. 

X. SUMMARY OF SITE RISKS 

As part of the OU-9 RI, a risk assessment was conducted with available data to estimate the 

potential risks posed to human health and the environment by Area A soils, surface water, and 

sediment. In the case of soils, the risk assessment addressed conditions after the performance 

of the removal actions. 

A. Summary of Human Health Risk Assessment 

The human health risk assessment estimates the risks posed to human health by Area A soils 

and associated surface water and sediment if no action is taken and identifies the contaminaints 

and exposure pathways of concern. This section of the ROD summarizes the results of the 
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human health risk assessment for Area A soils, surface water, and sediment. To assess these 

risks, the potential exposure scenarios identified below were assumed. 

. Ingestion of soils (both surface and subsurface). 

. Ingestion and dermal contact with surface water and sediment. 

1. Identification of Contaminants of Concern 

The tables in Section VIII (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 Sites 1, 2, and 3, and the Impoundment 

Area, as well as surface water and sediment associated with the nearby Area A stream. In the 

case of each hazardous substance detected in each medium, these tables also 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 (EPCs) that were used to estimate risk to 

human health. These exposure point concentrations were compared to soil screening levels 

protective Of industrial land use. Tables 13 through 18 identify the potential contaminants of 

concern (COCs) in surface and subsurface soils under the anticipated industrial land use. The 

RI also identified potential COCs for residential use by comparing the EPCs to screening criteria 

protective of residential use. 

Potential COCs for surface water and sediment were chosen based on their occurrence and 

distribution, mobility, persistence, toxicity, and a comparison to background concentrations. 

The following potential COCs were selected for surface water: 

l l,l-DCA . 2-Butanone 

l 4,4’-DDT . Benz(a)anthracene 

l Chrysene . Diethylphthalate 

l Pyrene . Benzene 

l Carbon Disulfide . Chloroethane 

l Di-n-octylphthalate l PCE 

l Barium . Copper 

l Lead . Manganese 

l Zinc . Aluminum 

4,4’-DDD 

Benzo(b)fluoranthene 

Fluoranthene 

Bromomethane 

Chloromethane 

TCE 

Iron 

Nickel 

Chromium 

l Thallium 
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The following chemicals were selected as potential COCs in site-related sediment: 
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l,l,l-TCA 

2-Butanone 

4,4’-DDT 

Acenaphthene 

Alpha-Chlordane 

Aroclor 1248 

Benz(a)anthracene 

Carbazole 

Chloroform 

Chloromethane 

Delta-BHC 

Dibenzofuran 

Dieldrin 

Endrin 

Ethylbenzene 

Gamma-Chlordane 

Pyrene 

TCE 

Arsenic 

Cadmium 

Copper 

Manganese 

Selenium 
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. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Dibenz(a,h)anthracene* 

Exposure Assessment 

l,l-DCE . 

2-Methylnaphthalene l 

4,4’-DDE . 

Acetone . 

Anthracene . 

Aroclor 1254 . 

Benzo(a)pyrene l 

Benzo(k)fluoranthene l 

Benzo(b)fluoranthene l 

.Chrysene . 

Di-n-butylphthalate l 

Di-n-octylphthalate l 

Endosulfan II . 

Endrin Aldehyde l 

Fluoranthene . 

Naphthalene . 

PCE . 

Total Xylenes . 

Barium . 

Chromium . 

Iron . 

Mercury . 

Indeno(l,2,3-cd)pyrene 

Bis(2-ethylhexyl)phthalate 

1,2-DCE (Total) 

4,4’-DDD 

4-Methylphenol 

Aldrin 

Aroclor 10 16 

Aroclor 1260 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Vanadium 

Butylbenzylphthalate 

Carbon Tetrachloride 

Silver 

Endosulfan Sulfate 

Endrin Ketone 

Fluorene 

Zinc 

Toluene 

Aluminum 

Beryllium 

Cobalt 

Lead 

Nickel 

Area A is located on a portion of the base that is planned for industrial use. The human health risk 

assessment was conducted assuming industrial use of the property. In addition, while residential 

use of the property is not reasonably anticipated, potential risks under residential use were ialso 

assessed. Current and future users were evaluated for exposure to surface soil (0 to 2 fec?t 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. 
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The exposure routes for human receptors to soil were identified as incidental ingestion and 

dermal contact. 

Current and future recreational child receptors were assessed for exposure to surface water via 

wading and to sediment via ingestion and dermal contact. 

Inhalation of volatile emissions was not quantitatively evaluated due to the low level and 

infrequent occurrence of volatile organic compounds. The data were reviewed qualitatively to 

ensure that inhalation was not a potential contributing factor to the potential risks associated with 

Area A. 

D. Toxicity Assessment 

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

associated with human exposure to COCs at a site. Quantitative risk estimates for each COC 

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 COCs exhibiting 

carcinogenic effects and reference doses (RfDs) for COCs exhibiting systemic (noncarcinogenic) 

effects. The RfDs and CSFs used in the baseline human health risk assessment are presented in 

the OU-9 RI/FS Report. 

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. 

E. Risk Characterization 

A risk characterization was performed in the RI to quantify carcinogenic and non-carcinogenic 

risks presented by Area A under the planned industrial use as well as residential use. 

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 IO*). An 

excess lifetime cancer risk of 1 x 10 -6 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 at a site. 

Noncarcinogenic risks were estimated using the concept of a hazard quotient (HQ) and a hazard 

index (HI). HIS are the sums of the individual HQs for COCs. If the value of the HQ or the HI 
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exceeds unity (l.O), the potential for noncarcinogenic health risks are considered to be 

unacceptable. 

1. Surface and Subsurface Soils 

Tables 19 through 32 provide the estimated incremental carcinogenic and noncarcinogenic risks 

for the child resident and adult industrial worker contact with Area A surface and subsurface soils. 

Table 33 summarizes these results. No estimated carcinogenic risks or noncarcinogenic Irisks 

were above the target risk levels of 1 x IO4 and 1.0, respectively, for the industrial land use 

scenario. These are the highest risks identified under intended reuse of Area A property. These 

risks, however, fell within the EPA’s acceptable carcinogenic risk range of 1 x IO” to 1 x lOa. 

Noncarcinogenic and carcinogenic risks above the target risk levels of 1.0 and 1 x 104, 

respectively, were estimated for the hypothetical future residential child and evaluated for 

contaminants of potential concern in surface soil and subsurface soil (Table 33). Specifically, 

unacceptable non-carcinogenic risks to residential children were identified in Site 2 and Site 3 

surface soils and in subsurface soils associated with all four sites at Area A. Antimony, 

chromium, manganese, or silver contributed to the noncarcinogenic risk estimates. Unacceptable 

carcinogenic risks under a residential use scenario were also estimated for subsurface soils at 

Site 3, primarily associated with benzo(a)pyrene. 

For Site 2 surface and subsurface soils and Site 3 subsurface soil, lead was identified as a 

contaminant of potential concern. Blood-lead, levels in hypothetical residential children were 

evaluated using the average lead concentration for these soils. The estimated percentages of 

residential children (ages 1 to 6) exposed to Site 2 surface and subsurface soils with blood-lead 

levels above 10 ug/dl were 0.26 percent and 0.73 percent, below the protective level of 5 percent. 

Therefore, lead levels in soils do not present an unacceptable risk at Site 2 to the fui:ure 

residential child. 

The estimated percentage (6.42 percent) of hypothetical residential children exposed to 

subsurface soil at Site 3 with a blood-lead level above 10 ugldl was above the protective level. 

However, the model also predicted a blood-lead level of 5.24 ug/dl for most children, which is 

below the protective level cutoff of lOug/dl. Therefore, adverse effects to children are not 

expected from lead concentrations in Site 3 subsurface soil. 
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2. Surface Water and Sediment 

Tables 34 through 37 provide the estimated incremental carcinogenic and noncarcinogenic risks 

for the future child recreational receptor regarding exposure to Area A surface water and 

sediment in the nearby stream. Estimated cancer and noncancer risks for recreational children 

exposed to surface water via wading and to sediment via ingestion and dermal contract were found 

to be acceptable (i.e., all cancer risks equal to or less than 1.0 x 1u6; all HIS less than 1.0). 

F. Summary of Ecological Risk Assessment 

The presence of elevated PAH and metal concentrations in sediment samples adjacent to and 

downstream of Area A suggests contaminant inputs from Area A soils to the stream. The 

detection of PAHs and metals in Area A surface soil suggests that these substances are being 

released at low levels to the stream at this time, particularly from the vicinity of Site 2. Potential 

contaminants of ecological concern were determined by comparing surface water and sediment 

sample analytical results to AWQCs and published conservative sediment benchmarks protective of 

sensitive receptors. Tables 38 through 41 present the potential ecological contaminants of 

concern in Area A surface water and sediment. 

The risks presented by the potential sediment COCs were then evaluated by calculating the 

Ecological Effects Quotient (EEQ) for each substance, or the ratio of the contaminant 

concentration to the sediment benchmark. To estimate cumulative toxicity, EEQs were summed 

to obtain an Ecological Effects Index (EEI). The calculated EEls for organics and inorganics in 

surface water were indicative of a moderate potential risk to environmental receptors. The 

calculated EEls for both organics and inorganics in sediment were indicative of high potential 

risks. The majority of the EEI for organics in sediment was attributable to PAHs. As discussed 

earlier, other sources may be substantial contributors to PAH levels in Area A sediment. While 

the calculated EEls suggest potential moderate risks and high risks associated with Area A 

surface water and sediment, respectively, the OU-9 RVFS Report indicated that calculated EEls, 

may not reflect actual risk to environmental receptors due to the uncertainty associated with this 

risk assessment process. The OU-9 RVFS Report recommended that further monitoring be 

performed to better characterize the ecological risks. 

The ecological risk assessment prepared for Area A includes a degree of uncertainty in the risk 

characterization. This uncertainty stems from the fact that this assessment did not fully or 

toxicologically consider antagonistic or synergistic effects. Little or no information was available 

to determine the potential for antagonism or synergism for the contaminants evaluated. The 
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calculated EEls were only an additive measure of total potential risk. Toxicity may actually 

increase, or even decrease, geometrically based on synergistic or antagonistic effects. 

Additionally, contaminants that account for a large percentage of potential risk may be mitigated 

by several factors, including a low frequency of detection’ or elevated concentrations in areas with 

no significant ecological habitat. For these reasons, the estimated EEls should be considered as 

a rough estimate of total ecological risk, but they contain uncertainty and must be interpreted with 

caution. 

As part of the ecological risk assessment, the OU-9 RI/FS Report evaluated whether soils in Area 

A may migrate to the stream via erosion and present a threat to environmental receptors. ‘This 

was accomplished through the use of a surface water runoff contaminant fate and transport 

model. The model estimated the surface soil contaminant concentrations that should not be 

exceeded within Area A if the objective is to prevent contaminant concentrations in sediment 

which exceed the sediment benchmarks discussed above. The results of the modeling appear in 

Table 42. Due to Area A topography, only Site 2 and Site 3 soils were predicted to migrate to the 

stream and therefore surface soil concentrations protective of sediment were calculated for these 

soils. As reflected by Table 42, representative surface and/or subsurface soil concentration:s at 

Sites 2 and 3 were found to exceed the surface soil concentrations protective of sediment for 

each of these sites. < 

Figure 27 reflects the estimated area where Site 2 surface soil contaminant concentrations 

exceed soil levels protective of sediment. Figure 28 shows the estimated area where Site 2 and 

Site 3 subsurface soil analytical results exceed surface soil concentrations protective of sediment. 

These soils present a potential unacceptable risk to ecological receptors if allowed to migrate to 

the stream via surface runoff, or if excavated and used as surface soils in the future. More 

specific information regarding Area A surface and subsurface soil sample locations and related 

contaminant concentrations exceeding sediment protection levels is available in the 

Administrative Record for the Site (Tetra Tech NUS, June 22, 2000). 

G. Risk Assessment Conclusions 

The carcinogenic and non-carcinogenic risks posed to human health by Area A soils are 

acceptable for industrial use, the reasonably anticipated land use for the property. While 

residential use is not reasonably anticipated, an assessment of risks to human health under 

residential use identified unacceptable non-carcinogenic risks for surface soils at Sites 2 and 3 

and subsurface soils at Site 1, Site 2, Site 3, and the Impoundment Area, and unacceptable 

carcinogenic risks for subsurface soils at Site 3. 
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Surface water and sediment associated with Area A was determined not to present an 

unacceptable carcinogenic or noncarcinogenic risk to human health. 

Surface water and sediment associated with Area A were determined to present moderate and 

high potential risks, respectively, to environmental receptors. However, there is substantial 

uncertainty associated the results of the ecological risk assessment. 

Surface and/or subsurface soils were determined to present a potential unacceptable risk to 

environmental receptors associated with the stream if allowed to migrate to the stream via 

surface runoff. 

Actual or threatened releases of hazardous substances from OU-9, if not addressed by a 

remedial action to be selected in this ROD, may present an imminent and substantial 

endangerment to public health, or welfare or the environment. 

Xl. REMEDIAL ACTION OBJECTIVES 

Based on the conclusions of the results of the human health and ecological risk assessments, the 

objective of the remedial action for OU-9 is to prevent the migration of soils which present a threat 

to ecological receptors to the unnamed tributary of Little Neshaminy Creek. In addition, since 

residential use of the property is not reasonably anticipated and Area A soils contain hazardous 

substances at levels which present an unacceptable risk under residential use, land use controls 

must be implemented to ensure that the property is not used for residential purposes. Finally, 

measures should be undertaken to mitigate potential risks associated with existing contaminants 

in sediment, and to a lesser extent, surface water in the unnamed tributary of Little Neshaminy 

Creek. 

To be protective of the unnamed tributary of Little Neshaminy Creek and associated 

environmental receptors, the remedial action should prevent the migration of soils at Sites 2 and 

3 which contain COCs at levels which exceed the concentrations indicated in Table 42. 

XII. DESCRIPTION OF ALTERNATIVES 

A detailed analysis of the possible remedial alternatives is included in the OU-9 RVFS Report The 

analysis was conducted in accordance with the EPA document entitled Guidance for Conducting 

Remedial investigations and Feasibility Studies under CERCfA and the National Oil and 

Hazardous Substances Pollution Contingency Plan. 
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Based on the remedial action objectives, the following technologies and process options have been 

considered: 

l Environmental monitoring 

l institutional controls 

. Erosion controls 

l Removal (e.g., dredging), treatment, and off-base disposal of sediment 

Institutional control general response actions were evaluated as an option for addressing the 

objective of preventing migration of Area A soils which present a threat to the stream and retained 

as a potential component to a remedial alternative. 

Two of the general response actions for Area A sediment did not pass the screening process. 

More specifically, additional containment measures (e.g., sediment traps and stream diversion 

measures) were not retained due to implementability concerns. The construction of additional 

surface water controls would be complex due to the small size of the stream itself, the relatively 

steep embankments along both sides of the stream, and difficulty in accessing the stream due to 

mature vegetation and the slopes themselves. 

The removal of impacted sediment, treatment, and off-base disposal alternative was eliminated 

as an option due to effectiveness and implementability concerns. The small size of the stream, 

the limited amount of significant sediment deposits, and the potential to damage wetlands were 

determining factors. 

In general, the Area A streambed is rocky and gravelly, while the few deeper (1 to 2-foot depths) 

and slower moving ponds within that portion of the stream near Sites 2 and 3 contain a layer of i’lner 

sediment. Grain size analysis for Area A sediment samples indicated that sediments adjacent t0 

Sites 2 and 3 were predominantly sandy and sediments slightly downstream of Area A were sandy 

to silty. These types of substrates tend to have fewer binding sites for contaminants than finer silty 

to clayey sediments. Due to these reasons, the amount of contaminated sediment that could 

effectively be dredged is quite limited. Dredging would also facilitate the release of any existing 

contaminated’ sediment into more downstream portions of the Area A stream. In addition, dredging 

would not eliminate the opportunity for future sediments to become contaminated through transiport 

processes (e.g., potential groundwater discharges to the stream and stormwater outfalls). 

The Area A removal actions have already addressed a majority of the contaminated surface soils 

that could erode and subsequently transport residual contaminants to the nearby stream. As such, 
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the potential for significant additional contaminant sediment loading due to surface soil migration in 

the future is low. 

Similar to the implementability of more complex surface water controls, dredging would be 

relatively complicated due to accessibility concerns (e.g., narrow stream channel, steep 

embankments,’ and presence of mature vegetation, including trees). While the technologies 

available for dredging are implementable, they have one or more significant disadvantages with 

regard to Area A sediment. The more common technologies include in-stream mechanical 

dredging and low-turbidity hydraulic dredging. The small size of the stream, the limited amount of 

significant sediment deposits, and the potential need to dewater dredged materials and 

revegetate any damaged wetlands, would further limit the ability to adequately perform this type 

of work. 

Environmental monitoring was retained as a means of mitigating the effects of sediment that 

presents a potential risk to environmental receptors. 

The alternatives that passed the screening process are briefly described below. 

A. Alternative 1: No Action 

Under this alternative, no action would be undertaken to limit soil migration or to mitigate the effects 

of surface water and sediment. This alternative was evaluated for the purpose of establishing a 

basis for comparison with other alternatives. 

There are no costs associated with the no action alternative. Since no action would be taken, there 

is no time duration associated with Alternative 1. 

B. Alternative 2: Institutional and Erosion Controls; Environmental Monitoring 

Alternative 2 includes erosion controls to prevent the migration of surface soils which present a 

threat to stream quality, institutional controls to ensure maintenance of the erosion controls and to 

control excavation in areas where subsurface soils present a potential threat to stream quality, 

monitoring to ensure that the erosion controls and institutional controls are implemented and 

maintained as planned, and environmental monitoring to mitigate impacts on stream quality. In 

addition, institutional controls would be implemented to prohibit non-industrial use. 
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This alternative includes establishing and/or maintaining erosion controls in areas where surface 

soils contain COCs at concentrations exceeding remediation levels protective of stlream 

sediment. The objective of the erosion controls is to prevent the migration, via erosion, of the 

subject soils to the unnamed tributary of Little Neshaminy Creek. 

As part of transfer of the property by the Navy, the deed entered into for transfer of the property 

would provide that the erosion controls remain permanently in place. In addition, the deed would 

provide that any plans for excavation in areas where subsurface soils contain COCs which 

exceed concentrations protective of stream sediment must be approved by the Navy and/or EPA. 

Such approval would consider the available information and be contingent on the submission of a 

plan to ensure necessary measures are undertaken to protect human health and the 

environment. The information to be considered would include data regarding the nature and 

extent of COCs in the area proposed for excavation. 

Periodic monitoring would be conducted to determine whether any maintenance activities are 

required for the erosion controls and to ensure adherence to deed restrictions. Any necessary 

maintenance of the erosion controls would be performed and necessary actions taken to ensure 

adherence to deed restrictions. 

In addition, the unnamed tributary of Little Neshaminy Creek would be periodically monitored to 

identify the extent of any contaminant loading to the stream, to assess the ecological effects of 

any contaminant loading, and to determine the nature of any necessary actions based on these 

assessments. 

Every 5 years, a review would be conducted to evaluate the site status and determine whether 

further action is necessary. Periodic review would be required because Area A soil contaminants 

would remain at concentrations which are not protective of unrestricted land use or unlimited 

exposure. 

XIII. SUMMARY OF THE COMPARATIVE ANALYSIS OF ALTERNATIVES 

The remedial alternatives previously described were evaluated in the FS against nine criteria as 

required by the NCP, and as presented below. A description of each criterion and associated 

evaluation of the alternatives for Area A soils, surface water, and sediment are provided below. 
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A. Overall Protection of Human Health and the Environment 

Overall protection of human health and the environment addresses whether each alternative 

provides adequate protection of human health and the environment and describes how risks 

posed through each exposure pathway are eliminated, reduced or controlled, through treatment, 

engineering controls, and/or institutional controls. The main concern addressed by this criterion 

is the protection of ecological receptors from adverse effects from contact with Area A sediment. 

Alternative 1 is not protective of the environment. Actions are not conducted that limit migration 

of soil contaminants that exceed soil concentrations protective of sediment and associated 

aquatic and terrestrial receptors. 

Alternative 2 is protective by limiting the migration of soil contaminants to the nearby stream. This 

alternative provides long-term monitoring to evaluate stream conditions in the event that these 

conditions significantly change over time. If necessary, modifications to the monitoring program 

would be made to further define or quantify any actual or potential impacts to the stream and 

related ecological receptors. Therefore, Alternative 2 provides a greater measure of 

protectiveness for ecological receptors (both aquatic and terrestrial) than Alternative 1. 

B. Compliance with ARARs 

Section 121(d) of CERCLA and Section 300.43O(f)(l)(ii)(B) of CERCLA require that remedial 

actions at CERCLA sites at least attain legally applicable or relevant and appropriate Federal and 

State requirements, standards, criteria, and limitations which are collectively referred to as 

“ARARs”, unless such ARARs are waived under CERCLA section 121(d)(4). This criterion 

addresses compliance with chemical-specific, location-specific, and action-specific ARARs. 

Alternative 2 would comply with the State erosion control requirements (PA Code, Title 25, 

Chapter 102) regarding the disturbance of Area A soils. Alternative 1 would not comply with this 

action-specific ARAR. 
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C. Long-Term Effectiveness 

Long-term effectiveness and permanence refers to expected residual risk and the ability of the 

remedy to maintain reliable protection of human health and the environment over time. This 

criterion includes the consideration of residual risk that will remain on-site following remediation 

and the adequacy and reliability of controls. 

Alternative 1 is not effective in the long term because it does not involve controls and alllows 

residual risk associated with Area A soils and sediment to remain uncontrolled. Neither alternative 

provides measures to mitigate the possible contamination of sediment from uncharacteriied 

sources. 

Alternative 2 provides for the management of risks associated with Area A soils through 

institutional controls as well as erosion controls. The effectiveness of these controls depends on 

their reliability and continued enforcement. Implementation of institutional controls through 

property transfer documents is an effective option for prohibiting certain types of land uses. 

D. Reduction of Toxicity, Mobility, or Volume through Treatment 

Reduction of toxicity, mobility or volume through treatment refers to the anticipated performance 

of the treatment technologies that may be included as part of a remedy. Alternatives 1 and 2 do 

not reduce the toxicity and volume of ecological COCs in media of concern. However, technologies 

that reduce the toxicity and volume of metals, a major category of COCs found in Area A sediment, 

are not readily available. These alternatives also do not reduce the mobility or COCs in mediia of 

concern. 

E. Short-Term Effectiveness 

Short-term effectiveness addresses the period of time needed to implement the remedy and any 

adverse impacts that may be posed to workers, the community and the environment during 

construction and operation of the remedy until cleanup levels are achieved. This criterion is not 

applicable to Alternative 1. Alternative 2 would be effective over the short-term period to monitor 

the overall quality of Area A sediments and the Area A stream in general. Periodic monitoring 

would ensure that sediments are not adversely impacted by Area A sources. Along with institutional 

controls, these activities do not pose short-term risks to human health and the environment. The 

stream monitoring results could be used to evaluate another type of remedial alternative for the 

unnamed tributary, if warranted. 

UDOCUMENTS/NAVY16883Il4214 31 



F. Implementability 

Implementability addresses the technical and administrative feasibility of a -remedy from design 

through construction and operation. Factors such as availability of services and materials, 

administrative feasibility, and coordination with other governmental entities are also considered. 

This criterion is not applicable to Alternative 1. Alternative 2 is readily implementable. 

G. costs 

The capital, operation and maintenance (O&M), and present-worth costs for Alternative 2 are 

$295,522. There are no costs involved with Alternative 1. 

H. State/Support Agency Acceptance 

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

Environmental Protection (PADEP), has concurred with the selected remedy for OU-9. 

I. Community Acceptance 

The selected remedy was presented to the public in a public meeting along with the Proposed 

Plan. Comments and questions raised by members of the community are addressed in the 

Responsiveness Summary presented in Section XV of this ROD. Comments received at the 

public meeting and during the comment period are presented in Appendix D. In selecting a final 

remedy, the Navy and EPA have evaluated and balanced the nine criteria discussed above. 

J. Prinicpal Threat Wastes 

There are no principal threat wastes, as defined by the NCP, identified in Area A soils, surface 

water, and sediment. 

XIV. SELECTED REMEDY 

The selected remedy is Alternative 2. This remedy includes erosion controls to prevent the 

migration of surface soils which present a threat to stream quality; institutional controls to ensure 

maintenance of the erosion controls and to control excavation in areas where subsurface soils 

present a potential threat to stream quality; monitoring to ensure that the erosion and institutional 

controls are implemented as planned; and environmental monitoring to mitigate impacts on 

stream quality. In addition, institutional controls would be implemented to prohibit residential use. 
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A. Summary of the Rationale for the Selected Remedy 

Alternative 2 meets the threshold criteria of overall protection of human health and the 

environment and compliance with ARARs. 

B. Description of the Selected Remedy 

Erosion controls will be established and maintained to ensure that surface soils exceeding soil 

concentrations protective of sediment quality do not migrate to the unnamed tributary of Little 

Neshaminy Creek (see table below for soil remediation levels). The surface soils of concern are 

located within Site 2 as delineated in Figure 27. The erosion controls will include vegetation and 

engineering controls such as grading. Initially, Site 2 will be evaluated to determine where 

vegetation and engineering controls are necessary at this time to prevent erosion of the surface 

soils of concern to the stream. Vegetation and engineering controls will be establishecl as 

necessary based on this evaluation. Once established, the erosion controls will be permanently 

maintained. 

Institutional controls to ensure permanent maintenance of the erosion controls will consist of deed 

restrictions. The’deed(s) prepared by the Navy for transfer of the property will provide that the 

erosion controls established at the time of transfer remain permanently in place. 

Institutional controls in the form of deed restrictions will also provide for excavation control in 

areas where subsurface soils exceed soil concentrations protective of sediment (see Table 42). 

The subsurface soils of concern are located within Site 2 and Site 3 (see Figure 28 for locations). 

The excavation controls require prior approval by the Navy and/or the EPA of any plans for 

excavation within Sites 2 and 3. Such approval will consider the available information ancl be 

contingent on the submission and approval of a plan that ensures that necessary measures are 

undertaken to prevent migration of the subject soils to the unnamed tributary of Little Nesharniny 

Creek and to otherwise protect human health and the environment. The information to be 

considered will include RI data regarding the nature and extent of subsurface soils exceeding the 

soil concentrations protective of sediment quality (Table 42). 

The deed(s) will also provide that Area A (Site I, Site 2, Site 3, and the Impoundment Area) will 

not be used for non-industrial purposes such as residential, recreational, and child day care land 

uses (see Figure 29 for the location of this area). 
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A. Summary of the Rationale for the Selected Remedy 

Alternative 2 meets the threshold criteria of overall protection of human health and the 

environment and compliance with ARARs. 

B. Description of the Selected Remedy 

Erosion controls will be established and maintained to ensure that surface soils exceeding soil 

concentrations protective of sediment quality do not migrate to the unnamed tributary of L.ittle 

Neshaminy Creek (see table below for soil remediation levels). The surface soils of concern are 

located within Site 2 as delineated in Figure 27. The erosion controls will include vegetation and 

engineering controls such as grading. Initially, Site 2 will be evaluated to determine where 

vegetation and engineering controls are necessary at this time to prevent erosion of the surface 

soils of concern to the stream. Vegetation and engineering controls will be established as 

necessary based on this evaluation. Once established, the erosion controls will be permanently 

maintained. 

Institutional controls to ensure permanent maintenance of the erosion controls will consist of deed 

restrictions. The deed(s) prepared by the Navy for transfer of the property will provide that the 

erosion controls established at the time of transfer remain permanently in place. 

Institutional controls in the form of deed restrictions will also provide for excavation control in 

areas where subsurface soils exceed soil concentrations protective of sediment (see Table 42). 

The subsurface soils of concern are located within Site 2 and Site 3 (see Figure 28 for locations). 

The excavation controls require prior approval by the Navy and/or the EPA of any plans for 

excavation within Sites 2 and 3. Such approval will consider the available information and be 

contingent on the submission and approval of a plan that ensures that necessary measures are 

undertaken to prevent migration of the subject soils to the unnamed tributary of Little Neshaminy 

Creek and to otherwise protect human health and the environment. The information to be 

considered will include RI data regarding the nature and extent of subsurface soils exceeding the 

soil concentrations protective of sediment quality (Table 42). 

The deed(s) will also provide that Area A (Site I, Site 2, Site 3, and the Impoundment Area) ,will 

not be used for non-industrial purposes such as residential, recreational, and child day care land 

ee Figure 29 for the location of this area). 
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Periodic monitoring will be conducted to identify maintenance activities required for erosion 

controls and to ensure adherence to deed restrictions. Any necessary maintenance of the 

vegetated soil cover will be performed and any actions necessary taken to enforce deed 

restrictions will be taken. 

In addition, the unnamed tributary of Little Neshaminy Creek will be periodically monitored to 

identify the extent of any contaminant loading to the stream, to assess the ecological effects of 

any contaminant loading, and to determine the nature of any necessary actions based on these 

assessments. 

Every 5 years, a review will be conducted to evaluate the site status and to determine whether 

further action is necessary. Periodic review will be required because the selected remedy allows 

Area A soil contaminants to remain at concentrations which are not protective of unrestricted land 

use or unlimited exposure. 

C. Performance Criteria 

1. Erosion Controls 

Erosion controls will be established to prevent migration of surface soils exceeding soil 

concentrations protective of sediment quality to the unnamed tributary of Little Neshaminy Creek. 

The surface soils of concern are located within Site 2 as delineated in Figure 28. The erosion 

controls will include vegetation and engineering controls such grading. A work plan describing 

the planned establishment of the erosion controls will be submitted to EPA and PADEP for review 

and comment. The work plan will refer to the results of a field inspection as necessary to support 

the work proposed. Vegetation and engineering controls will be established as necessary based 

on this evaluation. Once established, the erosion controls will be permanently maintained. 

This alternative includes establishing and/or maintaining erosion controls in areas where surface 

soils contain COCs in exceedance of remediation levels protective of stream sediment. The 

objective of the erosion controls is to prevent the migration, via erosion, of the subject soils to the 

unnamed tributary of Little Neshaminy Creek. 

The pertinent erosion control regulations (PA Code, Title 25, Chapter 102) regarding the 

preparation of erosion and sedimentation control plans, permits, and other requirements are 

applicable if Area A soils are further disturbed. 
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2. Institutional Controls 

The institutional controls to be implemented under the selected remedy will consist of restrictions 

included in the deed(s) entered into for transfer of the property. The restrictions will prohibit non- 

industrial use within the area shown in Figure 27. 

Through deed restrictions, the institutional controls will ensure that the erosion controls are 

permanently maintained. The deed(s) prepared by the Navy for the transfer of property will 

ensure that the erosion controls in effect at the time of property transfer remain in place. 

Institutional controls will also ensure that excavation controls will be established for those areas 

where subsurface soil levels exceed concentrations protective of sediment quality. 

3. Excavation Controls 

Institutional controls in the form of deed restrictions will be implemented to provide for excavation 

controls in the vicinity of Sites 2 and 3. The proposed areas for excavation controls are shown in 

Figure 28. Excavation restrictions will be placed on the property such that no excavation will be I 
permitted without the written consent of the Navy and/or EPA. Approval to excavate in the areas 

shown in Figure 28 will be contingent on the submission and approval of a plan which ensures 

that necessary measures are undertaken to prevent migration of Site 2 and Site 3 subsurface 

soils of concern to the unnamed tributary of Little Neshaminy Creek. Measures will also be 

performed as needed to otherwise protect human health and the environment. Erosion control 

and/or sedimentation plans will be submitted in accordance with federal and state requirements. 

4. Maintenance of Erosion Controls/Deed Restriction Enforcement 

Periodic monitoring will be conducted under the selected remedy to identify maintenalnce 

activities required for erosion controls and to ensure adherence to deed restrictions. 

Maintenance will be performed as necessary to maintain the vegetation and engineering erosion 

controls based on the findings and recommendations of periodic monitoring. In addition, if deed 

restrictions are not being adhered to as required, the Navy will undertake the actions necessary 

to enforce the restrictions of concern. 

5. Periodic Stream Monitoring 

TO monitor the performance of the selected remedy, a stream monitoring program will be 

implemented. The monitoring program will identify the extent of any contaminant loading to the 
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unnamed tributary of Little Neshaminy Creek, will assess the ecological effects of any such 

contaminant loading, and will determine the nature of any necessary actions based on these 

assessments. A workplan describing the stream monitoring program will be developed, 

submitted to EPA and PADEP for comment, and implemented to achieve the monitoring program 

goals. The workplan will, at a minimum, require the periodic collection and analysis of surface 

water, sediment, and/or biological samples. For each stream monitoring event, a report 

summarizing the findings of the monitoring will be prepared and submitted to EPA for comment. 

D. Summary of Estimated Remedy Costs 

The estimated costs for the selected remedy are as follows: 

. Estimated capital costs for institutional controls: 

l Estimated capital costs for environmental monitoring: 

. Estimated O&M costs for Year 1 of environmental monitoring: 

. Estimated O&M costs for Years 2 - 5 of environmental monitoring: 

. Estimated O&M costs for Year 1 of erosion controls 

. Estimated O&M costs for Years 2 - 5 of erosion controls 

l Estimated costs for 5-year review: 

l Estimated 5-year present worth: 

$25,000 

$21,483 

$100,474 

$143,746 

$5,000 

$12,000 

$12,000 

$295,522 

Table 43 provides more detail regarding the estimated remedy costs. The information presented 

in Table 43 is based on the best available information regarding the anticipated scope of the 

selected remedy. Only a five-year O&M period was assumed for maintaining erosion controls, 

although these controls will be permanently maintained. It is anticipated that the remedy will be 

implemented in less than 6 months to establish the necessary institutional controls, erosion 

controls, and excavation controls, and to plan the stream-monitoring program. 

E. Expected Outcome of the Selected Remedy 

The expected outcomes of implementing the selected remedy in terms of land and resource uses 

and risk reduction are as follows: 

. Human health risks posed by exposure to Area A soils will be mitigated through institutional 

controls, including land use restrictions, erosion controls, and excavation controls. 
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l Land use controls will be implemented to ensure that Area A is not used for non-industrial 

purposes. 

l Erosion controls will be maintained to ensure that surface soils at Sites 2 and 3 do not 

migrate to the unnamed tributary of Little Neshaminy Creek and therefore threaten stream 

’ quality. 

. Excavation controls will be implemented to ensure that Area A subsurface soil does not 

become surface soil and subsequently threaten stream quality. 

l Ecological risks posed by the migration of Area A soil contaminants to the downgradient 

stream will be prevented. 

l Monitoring will be conducted to ensure that all controls are implemented as planned and that 

stream quality is not adversely impacted over time. 

xv. STATUTORY DETERMINATIONS 

Remedies must meet the statutory requirements of Section 121 of CERCLA, 42 U.S.C. 9621, as 

discussed below. Remedies must achieve adequate protection of human health and the 

environment, comply with state and federal ARARs, be cost-effective, and utilize, to the maximum 

extent practicable, permanent solutions and alternative treatment or resource recovery 

technologies. Also, remedies that reduce the volume, toxicity, and/or mobility of hazardous waste 

as the principal element are preferred. 

The following discussion summarizes the statutory requirements that are met by the selected 

remedy. 

A. Protection of Human Health and the Environment 

The selected remedy will be protective of human health by restricting non-industrial land use at 

Area A through institutional controls to eliminate the threat of exposure via ingestion of 

contaminated Area A soils. The current cancer and noncanker risks associated with ingestion of 

contaminated Area A soils for industrial employees or workers are acceptable. Excavation 

restrictions will prevent the migration of Area A soil contaminants to nearby surface water and 

sediment. 
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The potential risks to ecological receptors from Area A sediment contamination or from surface 

runoff of Area A soil contaminants will be mitigated through the long-term stream monitoring 

program, erosion controls, and excavation restrictions. 

B. Compliance with ARARs 

The pertinent erosion control regulations as prescribed by PA Code, Title 25, Chapter I02 

regarding the preparation of erosion and sedimentation control plans, permits, and other 

potentially are applicable if remedial action involves disturbing Area A soils. 

C. Cost-Effectiveness 

The selected remedy is cost effective because it would provide overall effectiveness proportional 

to the cost. 

D. Five-Year Review Requirements 

Because the selected remedy will result in hazardous substances and contaminants remaining at 

Area A above levels that allow for unlimited land use and unrestricted exposure, a statutory 

review will be conducted within 5 years to ensure that the remedy is, or will be, protective Of 

human health and the environment. 

E. Documentation of Significant Changes 

The preferred remedy of institutional controls and environmental stream monitoring was 

presented in the Proposed Plan and was presented at the public meeting held on May II, 2000. 

No significant changes were made to the preferred remedy as presented in the Proposed Plan. 

However, the selected remedy includes the provision to establish and permanently maintain 

erosion controls to ensure that surface soils exceeding concentrations protective of sediment 

quality do not migrate to the Area A stream. 

XVI. RESPONSIVENESS SUMMARY 

In a Proposed Plan released for public comment on May 1, 2000, the Navy, with the suppoti of 

the EPA, identified Alternative 2 as the preferred remedy for OU-9. Alternative 2 is described in 

Section XI1.B of this ROD. A public comment period on the Proposed Plan was open from May 1, 

2000 through May 31, 2000. A public meeting was held on May 11, 2000 to present the 

Proposed Plan for OU-9 and to answer any questions -on the Proposed Plan and on the 
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documents in the information repositories. A brief presentation was provided during wlhich 

questions were answered and informal discussions took place. 

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-9 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 10 years. The Navy organized a Technical Review Committee (TRC) in January 198!3 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. 

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

Community relations 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 iand 

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 base; Navy Caretaker Site Office located at 1360 

Flamingo Alley, Warminster, Pennsylvania; and the other is located in a local library; Bucks 

County Library located at 150 South Pine Street, Doylestown, Pennsylvania. 
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Community relations activities for the final selected remedy include the items below: 

l The documents concerning the investigation and analysis at OU-9 were presented in RAB 

and TSC meetings and draft and final copies were provided to all RAB members for review, 

discussion, and comment. 

. The documents concerning the investigations and analysis at OU-9, 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 Inteliigencer. 

l The Navy established a 30-day public comment period starting May 1, 2000 and ending May 

31, 2000. 

l A Public Meeting was held on May 11, 2000 to present the Proposed Plan and to answer 

questions concerning OU-9. Approximately 20 people, including representatives of the lOCal 

municipalities, attended the meeting. 

B. Summary of Comments and Responses 

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

concern regarding the preferred alternative (Alternative 2) presented in the Proposed Plan. 

Written comments were submitted on behalf of Warminster Township and Warminster Municipal 

Authority (WMA) (Appendix D). These comments and responses to these comments are 

provided below. The Navy has taken these concerns into consideration and believes that 

Alternative 2 adequately and appropriately addresses the contamination associated with OU-9 in 

a cost effective and responsible manner. 

Comment I: The surface and subsurface post-excavation concentrations for lead exceed the 

PADEP soil to groundwater pathway standard. The lead levels do exceed the olean-up goal of 

1,000 mglkg, which contradicts the first bullet in Section 4.9. The potential to impact groundwater 

and surface water needs to be addressed. 
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Response I: A few soil samples contained lead at levels greater than the PADEP soiil to 

groundwater pathway generic standard of 450 mg/kg. Surface (emphasis added) soils within 

Area A did not contain lead at concentrations greater than 1,000 mg/kg. The first bullet in Section 

4.9 is correct. A few subsurface soil samples contained lead at levels above 1,000 mg/kg. The 

isolated nature of the lead detections above 450 mg/kg or 1,000 mg/kg did not reveal a consistent 

pattern of soil contamination at Area A. 

The potential for lead in Area A soils to adversely impact groundwater was not quantitatively 

evaluated in the OU-9 RI/FS Report.. This evaluation will be included in the final RI report for 

Area A groundwater, which is currently in preparation. 

With regard to the potential for lead in Area A soils to adversely impact nearby surface water, 

Section 5.0 of the OU-9 RIlFS Report discusses potential contaminant migration routes at Area A. 

A surface runoff model was used to estimate soil concentrations that are acceptable for protecting 

stream sediment quality. The baseline risk assessment fully evaluated the risk to recreational 

children exposed to Area A surface water and sediment contaminants via wading. The risks were 

below the acceptable target risk range. 

Comment 2: The report discusses detections of various contaminants in surface water but does 

not compare them to the PADEP surface water criteria (Chapter 16). A review of the surface 

water data reveals that there were several exceedances of the PADEP human health criteria. 

including tetrachloroethene, benzo(a)anthracene .and pyrene. The risk assessment concluded 

that there was no unacceptable risk to humans because of the industrial land use. It was not 

clear in the report how far downstream the impacts extend and where the PADEP criteria are 

met. An evaluation of downstream impacts should be provided. 

Response 2: Figure 25 displays the surface water sample results that exceeded federal Ambient 

Water Quality Criteria (AWQCs) for protection of human health. A comparison to state AWQC 

(25 PA Code, Chapter 16) was not performed as part of the QU-9 RI/FS Report. The relevant 

state AWQC values are. contained in Table 44. Some surface water samples contained 

hazardous substances above the state AWQC values as noted by the commentor. Exceedances 

were noted for tetrachloroethene [I sample (i.e., sample A8) out of 13 surface water samples], 

benzo(a)anthracene and chrysene [I sample (i.e., sample A28) out of 8 samples], and total 

thallium [I sample (i.e., sample A29) out of 15 samples]. Very few exceedances were noted, and 

concentrations that were greater or equal to the state AWQC were generally estimated values. 

Based on the minor and infrequent exceedances of state AWQCs, potential downstream impacts 
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(as determined by comparing surface water sample results to state AWQCs) were not evident. 

However, Figure 25 indicates that surface water sample exceedances of specific federal AWQCs 

were noted as far downstream as sample Al 6. 

The baseline risk assessment fully evaluated the risk to recreational children exposed to Area A 

surface water contaminants via wading. The risks were below the acceptable target risk range. 

Comment 3: Several organic and inorganic parameters were found with elevated concentrations 

posing ecological risks in the stream sediments. The apparent source is Area A and the storm 

sewer outfalls. The origin of the stormwater is not clearly delineated. Although ecological risks 

are present, no remediation alternatives for the sediments are proposed. 

Response 3: The origin of the stormwater flowing through Outfall No. 1 (OFI) is surface runoff 

from built-up areas generally within Area D at the base. Potential remediation alternatives for 

Area A sediment were screened and evaluated in the OU-9 RVFS Report. Based on the FS 

screening evaluation, only two alternatives were retained for detailed analysis. Section XII of the 

ROD discusses this evaluation in detail. 

Comment 4: The only alternative evaluated in the FS is institutional controls and environmental 

monitoring. Alternatives that would have included remediation or capping of impacted soils or 

sediments were excluded in the screening process. Based on our review, we believe that there 

are feasible remediation alternatives that should be evaluated in the normal analysis process. 

Response 4: Potential remediation alternatives for Area A sediment and soils were screened and 

evaluated in the OU-9 RI/FS Report. Based on the FS screening evaluation, only two alternatives 

were retained for detailed analysis (refer to Section XII of this ROD). Remediation of impacted 

soils and sediments was not retained due to implementability and effectiveness considerations. 

Comment 5: Historically at NAWC Warminster, sanitary wastewater was treated at an on base 

treatment plant. The plant, which was constructed in 1945, had a history of not meeting permitted 

discharge criteria. The plant has been taken out of operation and the current waste stream 

discharges to the WMA wastewater treatment facility. 

Under the current base reuse strategy, the Navy will transfer land in the vicinity of Site 1 

(including the former’on-base treatment plant) to WMA as part of a public benefit conveyance 

through the U.S. Department of Health and Human Services. The former treatment plant will be 

demolished and WMA will construct a new state-of-the-art facility in its place. 
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The remedial alternative for OU-9 preferred by the Navy and the EPA (Alternative 2) contemplates 

the protection of human health through the emplacement of institutional controls to prevent 

excavation and construction activities. As presented in the plan, the description of Alternative 2 is 

incomplete, as it provides no specific details as to where the institutional controls will be required. 

This is an important consideration given that the building of the new wastewater treatment plant will 

necessarily involve excavation and construction activities. 

Response 5: The ROD (Figures 27, 28, and 29) provides more detail as to where institutional 

controls will be required. These controls will be implemented in the vicinity of Sites 1, 2, and 3, 

and the former Impoundment‘Area. Most of this property lies within 250 feet of the fenceline 

along the Navy property boundary. The ROD does not include institutional controls for the 

wastewater treatment plant area, since this area was not investigated as part of the Area A RI 

work. The selected remedy does not prohibit excavation or construction activities in the vicinity of 

Area A; it does, however, require prior approval of excavation plans by the Navy and/or the EPA. 

The Navy conducted an environmental baseline survey (EBS) for the wastewater treatment plant 

area. The results of the EBS will be used to prepare a finding of suitability to transfer (FOST) for 

this area. The FOST will include a description of any restrictions to be placed on the wastewater 

treatment plant area. 

Comment 6: Given WMA’s planned use of the area, which is essential to base reuse, institutional 

controls are not adequately protective of public health or safety. WMA believes hazardfous 

substances in the area of its proposed construction activities should be excavated and removed 

to an approved off-site treatment storage, and disposal (TSD) facility. 

Response 6: The Navy believes that institutional controls in the case of Area A soils are 

protective of public health and safety. The selected remedy does not prohibit excavation or 

construction activities in the vicinity of Area A. The risk assessment for Area A soils indicated 

that these soils are safe for industrial land use, including those workers exposed to contaminated 

Area A soils during construction activities. Since residential land use is not reasonably 

anticipated for Area A, and industrial use is part of the base re-use plan, institutional controls are 

an effective mechanism for allowing the intended reuse and limiting residential-use exposures. 
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TABLE 1 
AREA A SOILS 

REMOVAL ACTION CLEAN-UP GOALS 
NAWC WARMINSTER, PENNSYLVANIA 

I Excavation IA 

Chromium 16,161 mg/kg 1 

I 
Excavation 1 B Antimony 113 mglkg 

Cadmium I 76 mglkg 

Excavation 2A 

Antimony Subsurface Soils [ 113 mglkg 
il w 

Lead Subsurface Soils 1,750 mg/kg I 

H Excavation 2B Indeno( 1,2,3-cd)pyrene 1 ,I 00 ug/kg 

Fluoranthene 5,000 uglkg 

(I) Thallium was added as a clean-up goal for the eastern end of Excavation 1 B after evaluation of 

characterization samples from drum excavation. 



TABLE 2 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SlTE 1 SURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANlA 

, LYlLY , 410” - IOI”” 

I 29129 7.9 J - 35.3 J 

29/29 1.6 J - 96.5 J 
I 70/7a I ma -7fllO 

-.- 
)IUM 29/29 15.4 -45 

ENZENE O/l 9 
LI. .---. .--..- 0119 
‘LUENE 3119 2 W-17. BG-21, BG-22 2 

1 l/l 1 692 1 892.00 SS-01-06 892 
I ,I, I u-l I RA7n SS-01-06 34.7 

l/l L L."" SS-01-06 2 
111 2 2.00 SS-01-06 2 
ill 2 2.00 SS-01-06 2 

Notes: 
l - Minimum and maximum detected site-related concentrations are based on duplicate samples. 
Units are mglkg for inorganics, us/kg 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 nondetected 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 the 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. 

Site 1 Surface Soil Table 1.~1~ 6/22100 3:27 PM 



TABLE 3 
OCCURRENCE AND DlSTRlBUTtON OF ORGANICS AND INORGANICS IN SITE I SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANIA 

c , I IO,, I” 

I SB-01-48 1 3.60 

Jl”, 4,O” - 1llllJlJ 
NY l/29 

ARSENIC 
13.6 J 

25129 0.28 - 12.1 
J BG-11 11.7 16117 

I. 
BARIUM 25129 
BERYLLIUM 

34.1 - 225 
1.3 - 25.5 

BG-28 87.1 
25129 

17117 
^ _ - _ _ 0.31 -1.7 J 

26.4 - 210 93 

u BG-23-DUP 0.88 
o/29 

15117 0.41 3.1 - 1.40 I SB-01-14 I 

1 
23/29 

23140 
240 -1910 

0.05 -61.4 
~~ BG-24 701 17117 314-534flo 

5.12 I SB-01.14 I 8.32 
SB-01-02 130 I 

” ^̂  I 

C;AUMIUI 
A”.¶ 

CALCfUk 8.01 j SB-01-25 I 15.5 
CHROMIUM 2909 
COBALT 

1 
1 

7.9 J --.-- - 35.3 J 

1 
BG-12 

75129 1 
1 
I 

I 
. 4.220 I 

21.7 38139 I A7 I 
>B-01-25 5,468 I 

1.6 
1 1 7-4600 

-22.1 BG-23-DUP 
SB-01-48 I 733 I 

10.4 16117 1 7.1 -66.1 

MAGNESIUM 25rzu 
MANGANESE 

518 -496 
29/29 

MERCURY 1129 
NICKFI 

--._ 

I --.. B 
I 

299 115 
I 1.6 0.69 1 SB-01-05 1.60 

-25 53,412 
1.1 - 135 19.7 1 sB-01-25 31.3 
IO - 5890 3,084 1 SB-01-16 

'117 1 230-2630 
5,890 

848 ' =9-01-02 '17 1 0.1 - 6.8 1,264 
0.47 B nr ^ ,^ 

I l.LY 

l-01-25 17 

I BG-13 I 
-.-- 41.3 

50 J BG-16 1 118 I 41 
50.0 1 1 

I 
I 

22.1 sB-01-06-MAx 

I 118 40 a 1 
l I 

175 .._ 1 sB-01-06-MAx 1 
I.. 

TOLUENE , 1 3119 I 2-2 
I 

I , I!L 
I 

, 
2.0 1 116 1 

l:X I 
. 3I-J . 1” . 3.43 ISB-01-08MA.x 1 

4.82 I 88-01-30 I 7ml 

Notes: 
l -Minimum and maximum detected site-related concentrations are based on duplicate samples. 
Units are mg/kg for inorganics, ug/kg for organics. 
Number of sample results excludes rejected data or blank-qualified data. 
Meen of att data tnckxtes positive detections and non-detected results. 

Duplicates are consolidated into one result. 
Detection limits are divided by two. 

The determination Of representative Concentrations is based on uJmpa&on of ma&mm to the 95% UCL, which is present4 in a separate table, 
Frequency of detection refers to the number of times compound was 
Number of samples may vary based on the number of usable results. 

detected among ail samples versus total number of samples. 

table2+ 1 .xIs 5/22/00 3:00 PM 



TABLE 4 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SlTE 2 SURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANlA 
PAGE 1 OF 2 

1_ w 29129 4780-18100 
INY 1129 13.6 

iNlC 25129 0.28 - 12.1 
^_ ,^^ ..A 1 

JMIUM I.3 
“T 25129 1.6-22.1 

1PPER 27129 3.6 -30.6 
IRON 29129 6980-4"'=- 
LEAD 29129 1.6-! 
MAGNESIUM 25129 518 -woJ 
MANGANESE 29129 30.9-2010 
MERCURY 1129 0.37 
NICKEL 18129 4.1 -21 
POTASSIUM 25129 89.1-3ld' 
SELENIUM 0129 

25/43 ocI-"L-Y I I SILVER 0129 
DIUM 4129 55.2- 86.7 BG-25 86.7 12120 84.8- 1870 ' 

cc f-t.3 IA I 6nn 
,.,,.a - -- 

IZINC 25129 Y-W 

- - ---’ “*‘,NAPHTHALENE 0111 
rtiTHENE O/l 1 
PHTHYLENE O/l 1 
_ --..- 

1111 51 
-..-.'-' -,TE o/11 ._ . .._..-..- -- b(A,H)AN I HKACENE O/l I I , l,‘” , .a, 

)FUFtAN Cl/l 1 1 4120 1 41 - 
-- ._ ^^ ^I 

NE 0111 I l/LU 1 , I 1,UY -_ JTHRENE 1111 51 E 
1111 100 e 

table4.xls 
5/22/00 3:30 PM 



TABLE 4 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN StTE 2 SURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANtA 
PAGE 2 OF 2 

I \ 
-t,‘t ‘Y”” 1123 16 1 
4,4-DDE 1112 19 3.28 1123 

820 BG-12 15.3 4,4’-DDT 1112 8 3.08 ss-02-01 4.54 II23 
1440 BG-12 21.5 4112 4.2 23 - ALPHA-CHLORDANE 5.32 ss-02-01 10.3 

0123 AROCLOR-1254 2ll2 4.6 - 160 15.3 ss-02-69 50.4 
1123 51 BG-13 41.3 12120 11-3700 284 AROCLOR-1260 ss-02-69 596 
0123 DIELDRIN 1120 110 27.7 SS-02-08 
0123 

33.5 

ENDRIN 1112 32 5.08 ss-02-69 9.05 
O/23 GAMMA-BHC (LINDANE) 4112 5.8 - 370 35.4 ss-02-89 123 
0123 GAMMA-CHLORDANE 5112 2.3 - 5 2.65 SS-02-06 4.84 0123 

1112 11 2.58 Notes: ss-02-69 4.98 

l - Minimum and maximum detected site-related concentrations are based on duplicate samples, 
Units are mglkg for inorganics, ug/kg for organ&. 
Number of sample results excludes rejected data or blank-qualified data. 
Mean of all data includes positive detections and non-detected results. 

Duplicates are consolidated into one result. 
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 the 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. 

table4.xls 5/22/00 3:30 PM 



TABLE 5 
OCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 2 SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANlA 
PAGE 1 OF 2 

5/23/00 1258 PM 
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TABLE 5 
OCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 2 SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVAN’” 

5l23100 12:58 PM 



TABLE 6 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 3 SURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANtA 
PAGE 1 OF 1 

IRON BG-04 I _^ .^ 
LEAD 

“V.” - L” I” 

NNAd. 18129 4.1 - 21.7 BG-23-k... I. , 
POTASSIUM 25129 89.1 - 3050 BG-24 I 997 , 

. .- 
SODIUM 4129 55.2 - 86.7 BG-25 --I- 

BENZO& 380 

BENZO(K) 8406.1576 
CHRYSENt --.. .-- . 28.6973 

-FLuoRAI”“!“c DIBENZO(A,H AN’ $300 99 1 i 1599.230769 642.125 1 1 SS-03-08 ss-03-15 1 I 11642.437 1180 
FLUORENc 20.7928 
INDENO(1,2,3CD 380 612.875 SS-03-08 1100 
PHENANTHRENE I,” ,100 661.25 ss-03-05 2464.387 , III, , I PYRENE 

1 Ill1 1 100 I BG-13 I 818 lOO- 1800 950 ss-03-05 1345.5579 
1,1,2,2-TETRACHLOROETHANE 1 o/11 1 I ill 1 1 ss-03-06 3620 
nDl-il”Ah”CTU~UC I n,,, I 111 21 21 SS-03-06 1.1 

Rr.-I 7 71 5 2i4 7.1 - 15 6.45 ss-03-03 46.2422 
I .5625 ss-03-03 167 

YI\“I”I”IIIL I I w7I.L “III , I 

4,4’-DDT 1123 1 1440 I L” I- , -..- I -- . 
GAMMA-BHC (LINDANE) O/23 1 I 1 2i4 1 1.9-2.5 I 
Notes: 
* - Minimum and maximum detected site-related concentrations are based on duplicate samples. 
Units are mglkg for inorganics, us/kg for organ&. 
Number of sample results excludes rejected data or blankqualified 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 wmparison of maximum to the 95% UCL, which is presented in a separate table. 
Frequency of detection refers to the 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. 

table6.xls 
5/22/00 4:12 PM 



TABLE 7 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN SITE 3 SUBSURFACE SOIL 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 1 OF 2 

table7.xls 5/23/00 I:15 PM 



TABLE 1 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN StTE 3 SUBSURFACE SOIL 

NAWC WARMINSTER, PENNSYLVANtA 
PAGE 2 OF 2 

E OH 1 I 
l/II 51 BG-13 51 19126 ,P;:;;b”,“o I37 

II-N-BUTYL PHTHALATE 0111 2120 

.OROETHANE 
-CD)PYRENE 

ENE 

/PYREHE 11 BG-13 I 100 I 
IALDR~N 1 O/23 1 1~ I 1 5112 I Z-180 - I :LOR-1242 I 0121 I 1 2l19 1 36 84 1 4 

1120 
16/26 

6126 

18126 
l/20 

20126 

640 

3.2 - 29000 
120 450 - 

1.8-71000 150 

1554.75 
2475.776923 

1560 
4634.223077 

1530 

I rui-u.+uJ 
SB-03-l a 

SB-03-19-MAX 
s0-03-i a 
SB-03-I 0 
-- _- 1^ 

10,710 
450 

36,617 
150 

F..? 04rl 

AROC 
AROCLOR-1248 1 0123 1 I I I 
AROCLOR-1254 1 1123 1 51 BG-13 41.3 J- 
AR 3/l 9 59 - 290 i OCLOR-1260 0121 

tENDRIN 4/l 3 4.4 - 24 7.257692 1 SB-03-21 I 13.1 O/23 _ -- I W 0121 1112 3.5 
2i13 a-14 

- . 

3.070833 I TPOl-03-02 I 3.50 

9.68 
GAMMA-BHC (LINDAI\ 

3.980769 SB-03-21 GAMMA-CHLORDANE 
1 1113 1 6.1 , 3.111538 TPOl-03-03 5.81 

._ ’ 14 c7wi77 TPrli-IlWlI 42.0 I BG-12 1 820 1 4113 1 16-42 1 4$-DDE 
4,4’-DDT 1123 1440 BG-12 
XYLENES, TOTAL 0121 
OCDD o/o 
4,4’-DDD II23 16 BG-12 
2-METHYLNAPHTHALENE 0111 
Notes: 

21.5 

3 

3113 
4129 
2l4 
5112 
4120 

11-31 
2.4 - 580 
0.76 - 2.2 
11 - 150 
86 - 690 

I I_“,Y”I I 

9.111538 
4 29.794828 

0.9525 
37.9 

1538.2 

,. -. -- -. 

SB-03-07 
SB-03-11 

TPOI-03-01 
TPOl-03-02 
TPOI-03-03 

26.1 
220 
2.20 
150 
690 

* - Minimum and maximum detected site-related concentrations are based on duplicate samples. 
Units are mg/kg for inorganics, ugnCg for organics. 
Number of sample results excludes rejected data or blankqualified data. Duplicates are consolidated into one result. 
Mean of all data includes positive detections and nondetected results. Detection limits are divided by two. 
The detemtination 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 the 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. 

table7.xls 5/23/00 1:15 Ptd 



TABLE 8 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN IMPOUNDMENT AREA SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 1 OF 2 

tablel.xls 5/22/00 3:09 PM 



TABLE 8 
OCCURRENCE AND DISTRIBUTION OF ORGANICS AND INORGANICS IN IMPOUNDMENT AREA SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANIA 
PAGE 2 OF 2 

l.l,2,2-TETRACHLOROC~“A~‘= ’ o”O ’ I 1159 2 95.04 1 IMfXl5A ._.-_. I 
1,BDICHLOROETHENE \ I v I r\~, , “IID , I 2159 i-11 95.09 ’ I IMZUl I 

11 L II I 

2-BUTANONE 1 0119 I 3159 6 - 23 87.76 I IMlOl 23 
1159 450 101.71 1 IM504 I 76 

‘= '100 264.58 I IM503 523 
_^ ^^ I 

Notes: 
l - Minimum and maximum detected site-related concentrations are based on duplicate samples. 
Units are mg/kg for inorganics, ug/kg for organ&. 
Number of sample results excludes rejected data or blankqualkied 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 the 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. 

table8.xls S/22/00 3:09 PM 



TABLE 9 

OCCURRENCE AND DISTRIBUTION OF TOTAL INORGANICS IN SURFACE WATER AT AREA A 

NAWC WARMINSTER, PENNSYLVANIA 

(u9~L) 

BACKGROUND SITE-RELATED 

REPRESENTATIVE FREQUENCYOF RANGE OF STATISTICAL REPRESENTATIVE 
SUBSTANCE CONCENTRATION’ DETECTION POSITIVE DETECTION” DISTRIBUTION CONCENTRATION 

ALUMINUM 106 II 5 116 NONPARAMETRIC DIST 116 

BARIUM 69.7 161 la 59.5 - 172 NORMAL 142.56 

CADMIUM 4 II 16 2.5 NORMAL OVER LOGNORMAL 1.64 

CALCIUM 19400 16 I 16 11100 - 64300 NONPARAMETRIC DIST 39279 

CHROMIUM II 14 4 LOGNORMAL OVER NORMAL 3.26 

COPPER 41 8 5.6 - 106 NORMAL 64.71 

IRON 690 91 9 69 - 2420 NONPARAMETRIC DIST 2420 

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

* = QUALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

Swsdoccb.xls 5122100 343 PM 



TABLE 10 

OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SURFACE WATER AT AREA A 

NAWC WARMINSTER, PENNSYLVANIA 

wu 

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



TABLE 11 

OCCURRENCE AND DISTRIBUTION OF INORGANICS IN SEDIMENT AT AREA A 

NAWC WARMINSTER, PENNSYLVANIA 

hms) 

, 

SUBSTANCE 

ALUMINUM 

ARSENIC 

BARIUM 

BACKGROUND 

REPRESENTATIVE 

CONCENTRATION’ 

5420 

2.8 

85.9 

FRECIUENCY OF 

DETECTlON 

27 I 27 

25 I 25 

25 t 28 

SITE-RELATED 

RANGE OF STATISTICAL REPRESENTATlVE 

POSITIVE DETECTION- DISTRIBUTION CONCENTRATION 

4500 - 15650 NORMAL 8897 

2 - 14.05 NORMAL 8.71 

82.7 - 1080 NORMAL OVER LOGNORMAL 247.88 

II BERYLLIUM CADMIUM I 0.62 I 25 71 I 25 9 I 0.2 0.5 - - 8.4 2.1 1 I NONPARAMETRIC NORMAL DIST 1 I 1.25 8.4 
II 

II 
CALCIUM ! 1290 ! 25 t 25 ! 1060 - 30200 ! NORMAL I- 11374 

II 
CHROMIUM I 11.7 27 I 27 13.7 - 224 NORMAL OVER LOGNORMAL 74.46 

COBALT 4.4 23 t 23 3.4 - 75.2 NORMAL OVER LOGNORMAL 21.98 

COPPER 8.2 28 I 28 13.5 - 136 NORMAL 62.35 

IRON 11200 27 t 27 10800 - 1155ckl NORMAL 34966 

LEAD 24.6 27 I 27 23.9 - 404 NORMAL 151.77 

MAGNESIUM 1320 26 I 26 1390 - 16Ooa NONPARAMETRIC DIST 7728 

MANGANESE 289 27 t 27 115 - 11400 NORMAL 2389 

MERCURY 18t 27 0.09 - 2.25 NORMAL OVER LOGNORMAL 0.4 

NICKEL 6.3 27 t 27 8.3 - 224 NORMAL OVER LOGNORMAL 52.62 

POTASSIUM 492 25 t 25 451 - 3080 NONPARAMETRIC DIST 1762 
SELENIUM 4t 27 0.15 - 1.9 NORMAL OVER LOGNORMAL 0.48 
SILVER 31 24 0.8 - 2 NORMAL OVER LOGNORMAL 0.94 
SODIUM 340 16 I 16 176 - 2340 NORMAL 853.41 

VANADIUM 13.6 27 I 27 14.5 - 157 NORMAL OVER LOGNORMAL 51.81 
ZINC 

3889 28 t 26 
I 

81 - 8435 NORMAL OVER LOGNORMAL 1101 

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

_ = QUALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 

Swsdoccb.xls 5/22/00 3~42 PM 



OCCURRENCE AND DISTRIBUTION OF ORGANICS IN SEDIMENT AT AREA A 

NAWC WARMINSTER, PENNSYLVANIA 

wm) 

4.4’-ODT 
ALDRIN I I 5.1 21 I 2.1 - 70.5 , NORMAL OVER LWNUKMAL 14.04 

ALPHA-CHLOROANE 21 19 2.2 - 2.7 1 NORMAL OVER LOGNORMAL 2.7 
Al 

?OCLOR-1016 I I II 21 I 110 1 NORMAL OVER LOG #NORMAL 88.72 

AROCLOR- 1248 II 21 IWO 1 NOI RMAL OVER LOONORMAL 231.07 

AROCLOR-1254 I 24 I 131 21 I 20 - 815 , NORMAL OVER LOGNORMAL 187.03 

AROCLOR-1260 31 21 160 _ 15w 1 NORMAL OVER LOGNORMAL 273.32 

21 21 2.2 - 3.2 NORMAL OVER LOGNORMAL 1 3.20 I 
I II 21 4.8 NOI 

ILFAN II 51 21 3.8 - II NOI 
.- 

NORMAL 1 22.35 II 

I I 21 21 7.9 - 10 NORMAL OVER LOG 
__ 

I 41 19 I l&l - 270 I NORMAL I 270 II 
97 191 19 02 - woo 

IS1 15 I 210 - 7909 I NORMAL 3539 
II 

B”P(LBEpw n-Yll .TC I 

II-- 

I “I 4* I A, _ ?R” I NORMAL I 

CARBAZOI 

lLILrn,MLnlC , I 7, .I I . --- 

.E I 240 I 17 I’ 17 81 - 5700 NORMAL 234 

GM ,a, ,Q I 390 - 24009 I NORMAL I 110 94 I ““” I .-. .- 
I 59 I 21 12 1 50 - 310 ! NORMAL 310 

? “ST 960 

53 

I 21 7 I 765 - aao 1 NONPARAMETRII 

101 19 130 - 5300 I NORMAL 1 1782 II 
DIBENZOFURAN 91 19 52 - 2400 NORMAL 1669 

FLUORANTHENE 1400 191 19 940 - 43ma NORMAL 19725 

FLUORENE 47 151 19 63 - 5903 NORMAL 2m 

INDENO(l.2.SCD)PYRENE 320 191 19 240 - 14009 NORMAL 5765 
53” 

NAPHTHALENE 21 19 60 - 52.0 I NORMAL 4 
PYRENE 780 191 19 9ao-4owo 

l.l.l-TRICHLOROETHANE II 2.5 2 1 NORMAL OVER Lo( 
I NORMAL I 18429 

;NORMAL 2 
I 

l,l-DICHLOROETHENE II 25 3 NORMAL OVER LOGNORMAL 1 3 1.2.OICHLOROETHENE (TOTAL 61 25 2-22 NORMAL OVER LOGNORMAL 1 18.33 II 
2-BUTANONE 9 31 23 3 - 45 NORMAL OVER LOGNORM tL 1 13.83 I 

i26 II I ll 11 I ioa ( NORMAL OVER LOGNORMAL 1 3: 

1 I 25 28 1 NORMAL OVER LOC 3NORMAL 1 16.64 II 

TOLUENE I 4 1 I 24 a2 I NORMAL OVER LC X;NORMAL 22.80 

TRICHLOROETI HENE 121 25 2 - 1300 ) NORMAL OVER LO GNORMAL 160.41 

I 
-..-- - 

XYLENE (TOTAL) II 13 19 , NORMAL OVER L&NORMAL 14.16 

* = REPRESENTATIVE CONCENTRP inON FOR BACKGROUND IS PRESENTED IN TABLE X-X 

CHLOROFORM 4 21 25 - 14.75 NORMAL OVER LOGNORMAL 1 14.75 

CHLOROMETHANE II 25 21 NORMAL OVER LOGNORMAL 1 18.07 
ETHYLBENZENE 1 I 25 4 NORMAL OVER ’ ncUnD”A~ ) d 

TETRACHLOROETHENE 91 24 2 - 130 NORMAL OVER h-w..“. . ..I .- __.._ I 

‘* = QUALIFIERS FOR DATA ARE PRESENTED IN DATA PRESENTATION TABLES 



TABLE 13 
OCCURENCE. DISTRIBUTION. AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN, SITE 1 SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER. PENNSYLVANIA 
. 

lScenario Timeframe: 1 

/I Medium: Subsurface Soil 
Exposure Medium: Subsurface Soil 

r 

I 
1 

- : f T 
- 

Range of :onG?nlrattor Site 
Oetection used for Greater Than 

Limits Screening lackground (2 

0.17 - 19.2 
1.6 

0.?3- 1.2 
0.05 - 1 

9.7 
4.5 

6.61 - 1.2 

0.05 - 0.12 
10.2 - 16 
190-300 
0.3- 1.2 

0.66 - 1 .l 
59.9 - 65.1 
0.37 - 1.2 

12-13 
4.1 

12-13 
37-41 

370 - 410 
4.1 

2-13 

- 
33500 
15.2 
25.5 
210 
3.1 

61.4 
53400 
4600 
66.1 
299 
1.6 

251ooO 
135 

5690 
2630 
6.6 

67.9 
4600 
3.3 
360 
707 
1.7 

66.6 
451 
4.6 
55 
12 
1.6 
41 
40 
4.6 
2.9 

N 

N 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 

Y 

Y 

N 

Y 

N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

I 
i 
i 
7 
7 
i 
i 
i 
7 
i 
i 

i 
i 
i 
1 
i 
i 
1 
1 
i 
1 
7 
7 
i 

rationale for (4 
I 

laximun 
Qualifier 

icreening (3) COP< 
roxiclty Value Flag 

CAS 
Number 

Chemical Units Location 
of Maximum 

Concentratior 

MG/KG sB-01-05 
MO/KG SE-01-46 
MO/KG 88-01-14 
MGfKG SB-01202 
MGKG 88-01-14 
MGIUG SE-01-25 
MGKG SB-01-25 
MGKG SB-01.46 
MGKG 58-01-25 
MGIUG SBOl-26 
MGKG SB-01-05 
MGIKG SE-01-25 
MGrKG SB-Ol-25 
MGIKG SB-01-16 
MGtUG 68-01-02 
MGKG SE-01-25 
MGKG SB-01-25 
MGiUG SB-01-21 
MGIUG SB-01-25 
MGIKG SB-ol-25 
MGIKG SB-01-25 
MO/KG SE-01-25 
MGKG SB-01-05 
MGIKG SB-OI-25 
UG/KG SB-OI-30 
UGlKG ;B-Ol-O&MA: 
UGIKG ;B-O&06-MA 
UGn<G SB-01-30 
UGiKG ;B-OI-06MA 
UG/KG $B-Ol-06-W 
UGlKG SB-OI-C&MA 
UGIKG SB-01-30 

Detection 
%equency 

- 
17/l? 
9l30 
16/l? 
(?I17 
15/l? 
23/40 
17/l? 
38139 
16117. 
17/17 

II5 
17117 
24l24 
17117 

l?ll? 

?/I 7 

14117 

13/l? 
6117 
11117 
15/l? 
1 o/24 
I?/17 

l?il? 

II6 

IL? 

2l2 
II6 
II6 
ll6 
II2 
II6 

Minimum (I) 
:oncentraton 

5580 
0.31 
1.3 

26.4 
0.41 
0.05 
314 

7 
7.1 
2.5 
1.6 

9560 
2.1 
360 
230 
0.1 
3.1 
320 
0.86 
0.67 
17.2 
0.4 
13.6 
11.6. 
4.6 
55 
4.3 
1.6 
41 
40 
4.6 
2.9 

vlaximum (1) 
Soncentration 

33500 
15.2 
25.5 
210 
3.1 

61.4 
53goo 
46BO 
66.1 
299 
1.6 

251rJoO 
135 

5690 
2630 
6.6 

67.9 
4600 
3.3 
360 
707 
1.7 

66.6 
451 
4.6 
55 
I2 
1.6 
41 
40 
4.6 
2.9 

Qualifier 
Deletion 

or Selection 
BKG 
ASL 
BKG 
BSL 
BSL 
ASL 
NUT 
ASL 
BSL 
BSL 
BSL 
ASL 
BSL 
NUT 
ASL 
ASL 
BSL 
NUT 
BSL 
ASL 
NUT 
ASL 
BKG 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

ii-7 
N Y 
C N 
N N 
N N 
N Y 
N N 
N Y 
N N 
N N 
N N 
N N 
C N 
N N 
N Y 
N Y 
N N 
N N 
N N 
N Y 
N N 
N Y 
N N 
N N 
N N 
C N 
C N 
N N 
C N 
C N 
N N 
N N 

- 
‘429-90-5 
‘440-36-O 
‘440-36-2 
‘440-39-3 
‘440-41-7 
‘440439 
‘449-70-2 
‘440-47-3 
‘440-46-4 
‘440-50-6 
57-12-5 
‘439-69-6 
‘439-92-l 
‘439-95-4 
‘439-96-5 
‘439-97-6 
‘440-02-O 
w0-0&7 
‘76249-2 
‘440-22-4 
‘449-23-5 
‘440-26-O 
‘44082-2 
‘440-666 
76-933 
72-54-6 
72-55-g 
106-10-1 
1097-681 
117-61-7 
72-20-6 

- 
7600 
3.1 

0.43 
550 
16 
7.6 
NIA 
23 

470 
310 
160 

2300 
400 
NIA 
160 
2.3 
160 
N/A 
39 
39 

N/A 

0.55 
55 

2300 
47OOimO 

2700 
1900 

63OC00 
320 

46030 
2309 

1600000 

ALUMINUM 
ANTiMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMlUM 
COBALT 
COPPER 
CYANIDE 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
BBUTANONE 
4,4’-DOD 
4,4’-DDE 
4-METHYL-2-PENTANONE 
AROCLOR-1254 
BlS(2-ETHYLHEXYL)PHTHAtATE 
ENORIN 

J 
J 
J 
J 
J 
J 
J 
J - 

10866.3 ~TOLUENE 
) Mimimum/maximum detected concentration 
!) Refer to supporttog information for background discussion. 

Y - Site (>) Backgmund; N - Site (not >) Backgmund; NA - Not Applicable (inorganics - insufttcient site or back info; organics). 
(3) EPA Region Ill Risk-Based Concentration Screening Values (Residential Land i&a) (EPA, 10/2?/99). GtiTca of Soitd Waste and Emergency Response (OSW%) [for lead only] (EPA, 1994). 
(4) Rattonale Codes Selection Reason: Infrequent Detection but Associated Hislorically (HIST) 

Frequent Detectton (FO) 
Toxicity Information Available (TX) 
Above Screening Levels (ASL) 

Deletion Reason: Infrequent Detection (IFO) 
Background Levels (EKG) 
No Toxicity Information, discussed in uncertainty sectton of HHRA (NTX) 
Essential Nutrient (NUT) 
Below Screening Level (BSL) 

Definitions: 
NIA = Not Applicable 
COPC = Chemical of Potential Concern 
J = Estimated Value 
C = Carcinogenic 
N = Non-Carcinogenic 



TABLE 14 
OCCURRENCE. DISTRIBUTION. AN0 SELECTION OF CHEMICALS OF POTENTIAL CONCERN, SITE 2 SURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANIA 

lP( 
ag 

IT 
N 
N 
N 
N 
Y 
N 
Y 
N 
Y 
N 
Y 
N 
N 
N 
N 
N 
N 
Y 
N 
Y 
Y 
Y 
N 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 

: R: =I-= baaning (3) 
Toxicity Value 

ttionala for (4 
Contaminant 

Deletion 
or Selaction 
==--zr- 

BKG 
BKG 
BSL 
BKG 
ASL 
NUT 
ASL 
BSL 
ASL 
BKG 
ASL 
NUT 
BKG 
BSL 
BSL 
NUT 
BSL 
ASL 
NUT 
ASL 
ASL 
ASL 
BSL 
ESL 
BSL 

.BSL 
ASL 
ASL 
ASL 
ESL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

aximum (11 
oncentration 

--7zzr 
10.6 
13.1 
452 
1.4 

20.3 
215oM1 

133 
14.5 
1410 

38O3O 
994 

135OOu 
2080 
1.1 
47 

2590 
1.6 

58.4 
1870 
1.4 
119 

4800 
21OOO 

180 
440~ 
640 

3300 
3400 
5300 
4400 
1800 
16OO 
560 

3300 
61 
470 
73 

62M) 
250 

5000 
52 

3700 
48Qo 

2 
19 
7.9 
23 
160 

EE 
vlG/KG 
UGIKG 

etaction 
equenq 

Range of Site 
ifeater Than 
l&ground (2 

Location 
of Maximum 

Concentration 

SS-02-63 
sw2-42 
SS-0203 

SS-O207-MAX 
SS-OZ-l&MAX 

ss-O2-26 
sso2-55 

ss-Oz-O5-MAX 
ss-O2-06 
ss-o2-22 

SS-O2-07-MAX 
ss-O2-22 
ss-O2-86 

SS-O2-O5MAx 
SSO2-14 

SS-O2-O7MAX 
SS-O2-10 

S.S-O2-07-MAX 
SS-O2-O7-MAX 

ss-O2-14 
SS-0207-MAX 
ss-O2-O5MAx 

SS-OZ-22 
SS-02~56 
sso2-06 

SS-O2-O7-MAX 
SS-OZO5-MAX 
SSO2-wMAX 
SS-0255-MAX 
ss-02-05-MAx 

555239 
ss-O2-05-MAx 
SS-OZ-7O-MAx 
ss-O2-O5-MAK 
SS-02-OSMAx 

sso202 
SS-02-O~MAX 

s-0202, sSO2-c 
SS-OP-OWAX 
ss-02-Otj-MAx 

.ss52-39 
sSO2-06 

SS-O2-OI-MAx 
ss-O2-05-MAx 

SS.0203 
ss-02-56 
ss-02-01 
ss-O2-O1 
ss52-69 

Chemical inimum (1 
oncantratior 

==7r= 
0.19 
0.88 
4.4 

0.63 
0.09 
1050 
1.1 

0.74 
5.7 

2360 
6 

19Qo 
169 
0.18 
4.9 
684 
0.69 
0.14 
84.8 
0.81 
24.1 
23 
46 
43 
44 
51 
190 
47 

300 
55 
110 

loou 
48 

260 
43 
37 
41 
390 
58 
37 
52 
120 
290 

2 
19 
7.9 
4.2 
4.6 

Qualaer 

==-T= 
J 

J 
J 

J 

J 
J 

J 
J 

J 
J 

J 

J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

Used for 
jcraaning 

=TGr= 
10.8 
13.1 
452 
1.4 

20.3 
215OOO 

133 
14.5 
1410 

38ooo 
994 

135Ocul 
2080 
t.1 
47 

2590 
1.6 

58.4 
1670 
1.4 
119 

4aM) 
21OOO 

180 
440 
640 

3300 
3400 
5300 
4400 
1800 
1800 
560 

3300 
61 
470 
73 

62M) 
250 
54m 

52 
37M1 
46wJ 

2 
19 
7.9 
23 
160 

J 

J 

J 

J 

J 

J 

J 

J 
J 
J 
J 

J 

J 

J 
J 
J 

J 
J 
J 

J 
J 
J 
J 

Limits 

YEE- 
3.1 
0.43 
550 
16 
3.9 

23 
470 
310 

2300 
400 

18O 
2.3 
160 

39 
39 

0.55 
55 

2300 
160000 
47OOOO 
16OOOO 

3” 
J 
: 
4 
J 
G 
4 
u 
4 
u 
u 
: 
u 
u 
U 
u 
U 
N 
N 
u 
N 
N 
N 
N 
N 
N 
N 
C 
C 
C 
N 
c 
C 
C 
c 
C 
N 
N 
N 
N 
C 
Ir 
h 
A 
F 
C 
C 
C 
c 

0.2 - 8.0 

0.1 
0.03 - 2.8 

0.04 - 0.25 
11.4-25.4 

57.2 
0.33 - 0.85 
0.04 - 2.3 
78.5 - 242 
0.39-1.1 

340-1700 
340 - 33oM: 
340 - 33Ox 
36O-33Mx 
360 - 3300( 
38O-33OOt 
36O-33OOt 
340 - 3300( 
z&O-33OOt 
75 - 33Ow 

340-33txx 
350 - 33Mx 
&lo-33m 
340-33Wl 
340-33001 
380-m 
340 - 33001 
360-33oor 
340 - 3300 
360 - 33MlI 
36O-3300 

10-31 
3.4-4.1 
3.4 - 21 
3.5 - 21 
1.8 -21 

N 
N 
N 
Y 
N 
Y 
Y 
Y 
N 
Y 
N 
Y 
Y 
N 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NtA 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 

2oi20 
2ORO 
19f2O 
36148 

UGIKG 
UGIKG 
UGIKG 

24i24 
r440-48-4 COBALT 

I ‘44O-50-8 COPPER 
UGIKG 
UGKG 

r439-896 IRON 
7439-92-l LEAD 
‘439-95-4 MAGNESJUM 
7439-s-5 MANGANESE 
7439-974 MERCURY 

I 744002-O NICKEL 
6/20 
llRO 
19no 
3118 

25143 

MGIKG 
UGIKG 
UGIUG 

1440-09-7 POTASSIUM 
7782-49-2 SELENIUM 
r44O-22-i SILVER 
r44O-23-5 SODIUM 
7440-28-O THALLIUM 
744062-Z VANADIUM 
7440-66-6 ZINC 

UGKG 
MO/KG 6124 

20120 
4444 
2120 
4120 
6RO 

91-576 2-METHYLNAPHTHALENE 
I 83-32-Q ACENAPHTHENE 

208-96-8 ACENAPHTHYLENE 
I 120-12-7 ANTHRACENE 23oooM) 

56-55-3 BEf’lZO(A)ANTNRACENE 
I 50-32-8 BENZO(A)PYRENE 

UGfKG 
UGIKG 

w23 
17l24 
14/20 
23l38 
14t20 
2QO 
g/20 
14120 
2l20 
7120 
4120 
14l20 
6120 
31141 
1120 

14120 

870 
07 

870 205-99-2 BENZO(B)FLUORANTHENE 
191-24-2 BENZO(G.H,I)PERYLENE 
207-06-9 BENZO(K)FLUORANTHENE 
117-81-7 BlS(2-ETHYLHU(VL)PtiTHALATE 
86-74-8 CARBAZOLE 

218919 CHRYSENE 
53-70-3 DIBENZ~(A,H)ANTHRACENE 
13264-g DIBENZOFURAN 
64-74-2 01-N-BUM PHTHALATE 

206-44-O FLUORANTHENE 
86-73-7 FLUORENE 
193-39-5 INDEN0(1,2&CD)PYRENE 
91-203 NAPHTHALENE 
85-01-B PHENANTHRENE 
129XIO-O PYRENE 
108-88-3 TOLUENE 
72-54-8 4.4’~DDD 
72-55-9 4,4*-DDE 
50-29-3 4,4’-DOT 

5103-71-g ALPHA-CHLORDANE 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGiKG 
UGIKG 
UGiKG 
UGIKG 
UGIKG 

32COO 
87ooo 

87 
31000 
78OOOO 
310000 
310000 

870 
18OOOO 

UGIKG 

UGIKG 
UGI’KC 

1112 
1112 
1112 
4112 
2l12 

18cCOOo 
27W 
1900 
1900 
1800 



TABLE 14 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN, SITE 2 SURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANIA I 

Medium: Surface Soil 

1) Mimimumlmaximum detected concentration 
2) Refer to supporting information for background discussion. i 

Y - Site (a) Backgmund; N - Site (not 5) Background; NA - Not Applicable (inorganics -insufficient site or beck info; organics). 
(3) EPA Region ill Risk-Based Concentration Screening Values (Residential Land Use) (EPA, 10127199). Dfftce of Soild Waste and Emergency Response (OSWER) (for lead only) (EPA, 1994). 
(4) Rationale Codes Selection Reason: Infrequent Detection but Assoctated Historically (HIST) 

Frequent Detection (FD) 
Toxicity Information Available (TX) 
Above Screening Levels (ASL) 

Deletion Reason: Infrequent Detection (IFD) 
Background Levels (BKG) 
No Toxicity Information. discussed in uncertainty section of HHRA (NTK) 
Essential Nutrient (NUT) 
Below Screening Level (BSL) 

Definitions: 
N/A = Not Applicable 
COPC = Chemical of Potential Concern 
J = Estimated Value 
C = Carcinogenic 
N = Non-Carcinogenic 

5/22/w 



TABLE 15 
OCURRENCE, DISTRIBUTION, AND SELECTtON OF CHEMICALS OF POTENTIAL CONCERN, SITE 2 SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER. PENNSYLVANIA 

Scenario Timeframe: Current/Future 
Medium: Subswface Soil 
Exposure Medium: Subsurface Soil 

u;;;er 1 Chemical 

440-41-7 BERYLLIUM 
I 440459 CADMIUM 

44070.2 CALCIUM 
44047-3 CHROMIUM 
44648-4 COBALT 
440-50.8 COPPER 
57-12-5 CYANIDE 
439-89-6 IRON 
439-92-l LEAD 
439954 MAGNESIUM 
439-965 MANGANESE 
439-978 MERCURY 
440-02-O NICKEL 
440-09-7 POTASSIUM 
782-49-2 SELENIUM 
440-22-4 SILVER 
440-23-5 SODIUM 
440-28-O THALLtUY 
440.82-2 VANADIUM 
44m ZINC 
7534-3 l.l-DICHLOROETHANE 
X1-590 1,BDICHLOROETHENE (TOTAL) 
78-93-3 PBUTANONE 
591-78-6 BHEXANONE 
108141 &METHYL-2-PENTANONE 
87641 ACETONE 
7143-2 BENZENE 
74-83-9 BROMOMETHANE 
7515.6 CARBON DISULFILIE 
7500.3 CHLOROETHANE 
87863 CHLOROFORM 
74-87-3 CHLOROMETHANE 
100414 ETHYLBENZENE 
7509-2 METHYLENE CHLORIDE 
127-184 TETRACHLOROETHENE 
108-88-3 TOLUENE 
W81-O2-6TRANS-1,3-DICHLOROPROPENE 
79-016 TRICHLOROETHENE 
10848-7 i.CDICHLOROBENZENE 
91.961 3.3’-DICHLOROBENZIDINE 
83-32-9 ACENAPHTHENE 
126-12-7 ANTHRACENE 
5555-3 BENZO(A)ANTitRACENE 
5032-8 BENZO(A)PYRENE 

205-99-2 BENZO(B)FLUORANTHENE 
191-242 BENZO(G.H.I)PERYLENE 
207.059 BENZO(QFLUORANTHENE 
117-81-7 B&(2-ETHYLHDC/L)PHTHALATE 
85-68-7 BUTYL BENZYL PHTHALATE 
86-74-8 CARBAZOLE 

218-01-g CHRYSENE 
84-74-2 DI-N-BUl-YL PHTHALATE 

nimum (1 
rcenlmtio 

5210 
0.37 
0.85 
21.8 
0.25 
0.14 
368 

4 
3.5 
4.8 

0.93 
4ow 

1.5 
880 
127 
0.04 
3.1 
110 
0.78 
0.11 
45 

0.69 
5.7 
5.2 
16 
3 

4.5 
1 

0.9 
49 
1 

360 
2 
3 
1 

810 
3 
1 
2 
2 

97.75 
1 

68 
400 
75 
98 
49 
44 
51 
51 
23 
46 
55 
91 
42 
46 

Minimum 
Qualifier 

lximum (I 
>nC8lltatiCU 

7zzz= 
90.5 
19.6 
719 
8.2 
293 

746iul 
3840 
24.8 
7980 
20.4 

103ooQ 
2080 

29360 
1760 
0.98 
143 

2690 
7.3 
317 

2910 
0.89 
596 

5640 
16 
80 
20 
2 

110 
170 

8 
360 
10 
3 
I 

810 
13 
23. 
36 
150 

97.75 
12 
68 

400 
1400 
2200 
5200 
3800 
49M) 
2lW 
2200 
22w 
110 

1366 
4900 
42W 

utimun 
uslifiel 

L 

J 

J 

J 

J 
J 

J 

J 
J 
J 
J 
J 
J 

J 

J 

J 
J 

Units 

rlG/KO 
tiG/KG 
AGIKG 
dG/KG 
dGMG 
dG/KG 
dG/KG 
UIG/KG 
dG/KG 
UGIKG 
UG/KG 
UGKG 
UGMG 
UGlKG 
UGMG 
UG/KG 
UG/KG 
UGlKG 
UGIKG 
MGMG 
MGMG 
MGlKG 
MGMG 
MG/KG 
UG/KG 
UGlKG 
UG/KG 
UGlKG 
UG/KG 
UG/KG 
UG/KG 
UOlKG 
UGn(G 
UG/KG 
UGlKG 
UGlKG 
UGlKG 
UGIKG 
UGIKG 
UGlKG 
UG/KG 
UGlKG 
UOKG 
UGrKG 
UG/KG 
UGlKG 
UG/KG 
UGlKG 
UGlKG 
UGMG 
UGlKG 
UGIKG 
UGiUG 
UGIKG 
UG/KG 
UGiUG 

LoC&Xl 
f Maximum 
Xl~ntMiOn 

- 
rPio-0207 
S&02-16 
SB.02~09 
c02-2EMk) 
SB-0242 
S&02-27 
5802-15 
sa02-16 
s&02.08 
l-02-75Mk) 
SB.O2-16 
sB-02-08 
S&02-71 
SEO2-32 
)-02-2aMA: 
SB02-17 
S&o242 
S&02-37 
TPlO-0207 
%-O-02-7O.MA: 
rw2-0262 
TPlC-0207 
s-0242 
5502-42 
SB-O2-35 
sB.o2-12 
w-02-02 

TPll-0209 
S&02-31 
sB-o2-10 

TP10-0207 
s-02-09 

TP160213 
TPII-0209 
rPo2-02-02 
SE02-63 
8502-32 
SB-62-32 

8.62-l I-MA 
SE0292 
SB-OZ-07 
sB-fJ2-19 
SS-02-07 
SB-02-07 
X-02-53 
S&02-53 
S&02-53 
SB.O2-53 
SB-O2-53 

TPlO.0207 
TPlC-0207 
s-02-41 
5802-22 
S&02-53 
SB-02-53 
SB-0241 

etecm 
equenc 

e/ss 
38176 
w/66 
emBe 
56166 
44i93 
85168 
66iFa 
65168 
79/80 
4/46 

ws6 
88!33 
85/65 
68E6 
25/68 
57168 
6QAx 
4166 
30181 
33168 
Ina 

66K8 
80/80 
1153 
353 
3153 
2l53 
4/53 
8153 
3/53 
1152 
2l53 
1153 
1153 
1153 
3153 
5l53 
13/53 
6153 
l/53 

12l53 
II38 
1138 
6l38 
10138 
21l38 
2x39 
21138 
1X38 
20138 
6139 
3i33 
6138 
22l38 
7138 

.32 _ 12.8 
1.1 -3 

1.48 - 1.5 
I.05 - 3.8 

843 

7.2 
0.99 

1.53 - 3.2 

3.1 - 43.9 
1720 

1.03 - 0.13 
0.9. 18.3 
345 _ 785 
0.34 _ 1.2 
0.05 _ 2.2 
20.8 - 484 
I.38 - 12.9 

4.15w 
5.1 - 1500 
IO- 1600 
lo- 1500 
II- 15w 
l-1504 
5-15w 
4-750 

‘4 - 15w 
4-15w 
l-1500 
4-460 
4-1500 
2-13W 

5.1 - 1504 
1.6 - 15W 
4-15w 

5.1 - 1560 
190-8100 
190-81W 
190 - 8lM: 
190-81LX 
190-430 
190.430 
190-436 
190-430 
l!Kl-580 
47 - 8100 
380.81M 
190 - 8lM 
190-430 
51 - 8100 

l#lCC?lltdiO 
Used for 
keening 

133ooo 
90.5 
19.8 
719 
8.2 
293 

74ooo 
3840 
24.8 
7980 
20.4 

103Wo 
2oM) 

29900 
1780 
0.98 
143 

2690 
7.3 
317 

2910 
0.89 
586 

5640 
16 
80 
20 
2 

110 
170 

8 
380 
10 
3 
1 

810 
13 
23 
36 
150 

97.75 
12 
68 
400 
1400 
2200 
52W 
3800 
4960 
2100 
22w 
2260 
110 

1300 
49W 
42M) 

Site 
rester Than 
l&ground (2 

==Y-- 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

- - 
7BM) 

3.1 
0.43 
550 
16 
3.9 

23 
470 
310 
160 

2300 
406 

180 
2.3 
160 

39 
39 

0.55 
55 

2300 
78WW 
7WW 

17oWoc 
3lwW 
83WW 
78oWo 
22wo 
11000 

78wO 
22ooW 
100000 
49ooo 
78Wca 
85CW 
12oca 

18ooMn 
3500 

5awo 
27W0 
14w 

47ooo[ 
23cQW 

870 
87 

870 
16WOl 

8700 
46ooo 

16WOC 
32WC 
87wO 
78600 

lP( 
ag 

7 
t 
I 
I 
I 
I 
4 
I 
q 
I 
q 
r 
r 
u 
Y 
N 
Y 
N 
N 
Y 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 

ltionale for (1 
Contaminant 

Deletion 
or Selection 
ASL 

ASL 
ASL 
ASL 
BSL 
ASL 
NUT 
ASL 
BSL 
ASL 
BSL 
ASL 
ASL 
NUT 
ASL 
BSL 
ASL 
NUT 
BSL 
ASL 
NUT 
ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
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TABLE 16 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTtAL CONCERN, SITE 3 SURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANIA 

kcenarto Timeframe: CurrentfFuture II 
Medium: Surface Soil 
Exposure Medium: Surface Soil 

pposure Point: Site 3 I/ 

Chemical Nzzer / 

1429-90-5 ALUMINUM 
1440-38-2 ARSENIC 
1440-39-3 BARIUM 
1440-41-7 BERYLLIUM 
7449-70-2 CALCIUM 
7440-47-3 CHROMIUM 
7440484 COBALT 
7440-688 COPPER 
57-12-5 CYANIDE 

7439-69-6 IRON 
7439-92-l LEAD 
7439-95-4 MAGNESIUM 
7439-96-5 MANGANESE 
7440-02-O NICKEL 
7440-09-7 POTASSIUM 
7440235 SODIUM 
7440-28-O THALLIUM 
7440-62-2 VANADIUM 
7440-86-6 ZINC 
208-98-8 ACENAPHTHYLENE 
120-12-7 ANTHRACENE 
58-553 BENZO(A)ANTHRACENE 
50-32-8 BENZO(A)PYRENE 
205992 BENZO(B)FLUOPANTHENE 
191-24-2 BENZO(G.H.I)PERYLENE 
207-08-g BENZO(K)FLtJORANTHENE 
218-01-9 CHRYSENE 
63-70-3 DlEENZO(A,H)ANTHRACENE 

20844-O FLUORANTHENE 
88737 FLUORENE 
193-39-6 INDENO(l,2,3;CD)PYRENE 
85-01-8 PHENANTHRENE 
129-09-O PYRENE 
79-34-5 1 .I ,2.2-TETRACHLOROETHANE 
7683.9 BROMOMETHANE 
50-29-3 4,4’-DDT 

I) Mimimufn/maximum detected concentration 

- 

inimum (I) 
onc-entration 

- 
7510 
3.5 

88.7 
0.82 
4080 
18.2 
7.9 
11 

0.51 
14805 
18.2 
3280 
401 
10.5 
899 
147 
1.1 

22.7 
34.5 
33 
85 
58 
52 
130 
59 
79 
79 
35 
120 
28 
43 
40 
100 

1 
21 
7.1 
1.9 - 

Minimum 
Qualifier 

lkximum (I) 

- 
12805 

7.9 
99 

0.97 
30700 
36.8 
11.7 
42.3 
0.51 

26808 
30.4 

12308 
1180 
21.5 
2510 
3820 
1.1 

60.7 
187 
120 
220 
1200 
1408 
1300 
320 
IWO 
1200 
99 

3308 
41 

380 
1100 
1800 

I 
21 
15 

lbimun 
1ualifier 

Units 

- 
MGIKG 
MGIUG 
MGKG 
MGIUG 
MGKG 
MGIKG 
MGIKG 
MG/UG 
MO/KG 
MGKG 
MGIKG 
MGlKG 
MGKG 
MG/UG 
MGKG 
MGIKG 
MGIUG 
MGKG 
MGIKG 
UGiKG 
UGIKG 
UGIKG 
UGlKG 
UGiKG 
UGlKG 
UGIKG 
U&KG 
UGIKG 
UGlKG 
UGlKG 
UGIKG 
UGIKG 
UG/KG 
UGlKG 
UGlKG 
UGIKG 
UG/KE - 

Location 
of Maximum 
:oncentratior 

TzEF= 
SS-03-06 
ss-03-06 
ss-03-08 
s-03-06 
ss-03.05 
ss-03-08 
ss-03-05 
ss-03-02 
ss-03-w 
ss-03-02 
ss-03-08 
ss-03-01 
SE03-08 
ss-03-02 
ss-03-02 
ss-03-02 
ss-03-06 
ss-03-05 
ss-0387 
ss-03-08 
SS-03-08 
ss-03-15 
ss-03-06 
SS-03-08 
SS-0388 
ss-03-05 
ss-03-08 
ss-o3-15 
ss-03-07 
SS-03-08 
ss-03-05 
ss-03-05 
ssxwa 
ss-034% 
ss-02-03 
ss-03-03 - 

:2) Refer to supporting information for background discussion. 
Y-Site (>) Background; N - Site (not a) Background; NA - Not Applicable (Inorganics - insuf6dent site or back info: organics). 

(3) EPA Region 61 Risk-Based Concentration Screening Values (Residential Land Use) (EPA, 10127799). office of Soild Waste and Emergency Response (OS&R) (for lead only1 (EPA, 1994). 
(4) Rationale Codes Selection Reason: Infrequent Detection but Associated Historically (HIST) 

Frequent Detectton (FD) 
Toxtdty lnfonation Available (TX) 
Above Screening Levels (ASL) 

Deletion Reason: Infrequent Detection (IFD) 
Background Levels (BKG) 

letedlor 
equenc 

Range of xwentratior Site 
Detection Used for Sreater Than 

Limits Screening ackground (2 

- - 
515 0 
515 0 
515 0 
515 0 
515 0 
515 0 
515 0 
515 0 
112 0.52 
515 0 
515 0 
5/5 0 
515 0 
415 14.3 
515 0 
415 128 
115 0.55 - 0.95 
515 0 
515 0 
518 340-3908 
9/l 3 340-3908 
1313 0 
11113 3800 - 3900 
8l6 0 
818 3800-3908 
5/8 340-3900 
8I8 0 
318 340-39c8 

11113 3800-3908 
2la 340-3908 
6l8 3800-3900 
718 3993 
al8 0 
111 0 
111 0 
2l4 3.5 - 3.9 
2l4 1.8- 1.9 - - 

- 

12800 N 
7.9 N 
99 Y 

0.97 N 
30788 Y 
38.8 Y 
11.7 N 
42.3 Y 
0.51 Y 

28885 N 
30.4 Y 

12300 Y 
1180 Y 
21.5 Y 
2510 Y 
3820 Y 
1.1 Y 

50.7 Y 
187 Y 
120 NIA 
220 NIA 
1205 N/A 
1405 NIA 
1308 NIA 
320 N/A 
loo0 NIA 
1288 NIA 
99 NIA 

3300 NIA 
41 NIA 
380 NIA 
1105 NIA 
1895 NIA 

1 NIA 
21 NIA 
15 N/A 
2.5 NIA 

T ) Screening (3) 
Toxicity Value 

7800 
0.43 
550 
18 

23 
470 
310 
180 

2305 
4w 

160 
180 

0.55 
55 

2308 
180905 

2305088 
870 
87 

a70 
180008 
a705 

87008 
87 

310000 
310055 

870 
18OOW 
230008 
25005 

1958 
498 

Y= 
3 
v 

N 
N 

N 

N 
N 
N 

N 

C 

N 

N 
N 

N 
N 
N 

N 

N 
N 

N 

C 

C 

C 
N 

C 

C 
C 
N 

N 

C 
N 
N 

C 

C 
C 

= 

= 

JP 
‘laf 

= 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
Y 
N 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N = 

sttonale for (4 
Contaminant 

Deletion 
or Selectton 

BKO 
BKG 
BSL 
BSL 
NUT 
ASL 
BSL 
BSL 
BSL 
BKG 
BSL 
NUT 
ASL 
BSL 
NUT 
NUT 
ASL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

BSL 
BSL 

Definitions: 
NIA = Not Applicable 
COPC = Chemical of Potenttal Concern 
J = Estimated Value 
C = Carcinogenic 
N = Non-Carcinogenic 

No Toxidty Information. discussed in uncertainty section of HHRA (NTX) 
Essenlal Nubtent (NUT) 
Below Screening Level (BSL) 
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TABLE $7 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN, SITE 3 SUBSURFACE SOIL 

NAWC WARMINSTER, PENNSYLVANIA 

Medium: Subsurface Soil 

:OP 
Flag 

-7 
Y 
Y 
Y 
N 
Y 
N 
Y 
N 
Y 
Y 
Y 
N 
Y 
Y 
Y 
N 
N 
Y 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
Y 
Y 
N 
Y 
N 
N 
N 
N 
N 
N 
Y 
N 

dinimum (1 
:oncentratiol 

=@=zr= 
0.42 
1.1 

50.3 
0.63 
1.1 
600 
13.6 
4.9 
5.2 

10900 
5 

1710 
99.1 
0.15 
6.6 
379 
0.54 
0.96 
48.9 
1.1 
8.9 

21.6 
4 

5.6 
6.4 
5.1 
1.4 
11 
1 
4 

3300 
2 

52 
110 
36 
3.6 
1.2 
3 

1.7 
100 
3 

260 
41 
63 
1.1 
51 

320 
46 
57 

Minimum 
Qualifier 

=+=T-= 
J 

J 

J 
J 

J 
J 

J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 

J 

J 
J 

J 
J 
J 

: 
J 
J 
J 

taximum (1 Iaximuo 
lualifier 

Location )etectio :oncentratio 
Used for 

Screening 

?zziT- 
16.6 
17.6 
1530 
3.t 

67.1 
42500 
63.4 
23.4 
3760 

69500 
4570 
15600 
2330 
9.7 
230 

3710 
2.9 
366 
1460 
1.4 
264 

9100 
4 

1000 
140 
5.1 
13 
140 
1 

130 
3303 
120 
120 

4400 
1200 

21000 
53Ooa 
44wo 
45Ow 
26ooo 
34om 
4000 

41 
1000 

51OVil 
53 

320 
94w 
300 

Slt0 
Greater Than 
lackground (2 

==r=- 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
Y 
Y 
Y 
Y 
Y 

NIA 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
NIA 
NIA 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 

Chemical Range of 
Deledion 

Limits 

Screening (3) 
Toxicity Value 

tationale for ( 
Contaminant 

Deletion 
or Selection 

-===xr- 
ASL 
ASL 
ASL 
BSL 
ASL 
NUT 
ASL 
BSL 
ASL 
ASL 
ASL 
NUT 
ASL 
ASL 
ASL 
NUT 
BSL 
ASL 
NUT 
ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
BSL 

==-czr= 
16.6 
17.6 
1530 
3.1 

67.1 
42500 
63.4 
23.4 
3760 

69500 
4570 
15600 
2330 
9.7 
230 

3110 
2.9 
366 

1460 
1.4 
264 

9100 
4 

loo0 
140 
5.1 
13 

140 
1 

130 
3300 
120 
120 

4400 
1200 

21cOO 
530#0 
44wo 
45000 
26OD9 
34wo 
4ooo 

44 
1000 

51ow 
53 

320 
9400 
300 

zz 
9l29 

Concentration 

TP031)3* 
TPO3-03-06 

SB-O3-11 
TP0363-06 
TP024304 
TP03-0306 
TP030306 
TP03-03-06 
TP0203.04 
TP03.03-05 

58-03-l 1 
SB-03.22 
SB-0307 

TP01-03-03 
SB-03-07 
SB-03-11 

TP02-0304 
TP03-0306 
TP03-03-06 
TP03-03-06 

SBO3-12 
S&03-12 

TP03-03-06 
SB-o3-23-MAX 

TP01-03-01 
TP01-03-02 

SB-03.11 
SB-O3-11 

TP03-03-06 
PO2-03-04, TP02.03-t 

SB-O3-12 
SB-03-09 
SB-03.05 

TP030306 
SB-O3-16 
SB-O3-17 
SB-O3-16 
58-03-16 
$80316 
SB-O3-16 
88-03-16 
S&03-16 
s&03-10 

TP0363-07 
5803-21 
SB-O3-16 
SB43.Q 
SB-O3-10 
S&03-16 
88-03-12 

=Tr 
3.1 

0.43 
550 
16 
3.9 

23 
470 
310 

2300 
400 

160 
2.3 
160 

39 
39 

0.55 
55 

2300 

k 
N 
C 
N 
N 
N 

N 
N 
N 
N 
c 

N 
N 
N 

N 
N 

N 
N 
N 
N 
N 
N 
c 
N 
N 
C 
N 
c 
N 
c 
N 
N 
N 
C 
c 
C 
N 
c 
C 
N 
C 
C 
N 
N 
C 
N 

0.33 - 13 
2.7 - 5.3 

74.7 
0.51 - 1.2 
0.52 - 3 

mo-9859 
6.3 
6.1 
13.1 

3300 - 5250 

0.52 - 1.1 
0.7 - 2.3 

1320 
0.42 - 1.2 

41.7 
5.6 - 2QOO 
10-2900 
11-2900 
5.6 - 2900 
10-2900 
5.6 - 2900 
5.6 -2900 
5.6 - 2900 
5.6 - 22W 
3.3 - 2900 
340-3QwI 
20-39390 
39-3Qow 
2-39000 

340-3QOOO 
340-39oMI 
340-3QuDu 
3.9 - 3QOOfJ 
2-3QOOO 

120 -39xX 
34O-3QQQu 
&lo-3QOx 
MO-39ooo 
44:-39%x 
340-39Lw 
3.9 - 3QQX 
340-3QOoc 

UGIKG 

UGIKG 
MGIKG 
MGlKG 
MGiUG 

26l29 
26i29 

MGIKG 27l29 

MGIKG 
MGIKG 29129 

7129 
1609 

MGIKG 
MGIKG 
MGIKG 
MGIKG 

7440-23-5 SODIUM 
7440-26-O THALLIUM 
744082-2 VANAOIUM 
7440868 ZINC 
54089-O l.P-DICHLOROETHENE (TOTAL) 
76-93-3 2-BUTANONE 
6784-1 ACETONE 
71-43-2 BENZENE 
7115-O CARBON DISULFIDE 

106-90-7 CHLOROBENZENE 
6786-3 CHLOROFORM 
100-41-I ETHYLBENZENE 
75-09-2 METHYLENE CHLORIDE 
106869 TOLUENE 
106-46-7 1.4~DICHLOROBENZENE 
63-32-Q ACENAPHTHENE 

206-988 ACENAPHTHYLENE 
120-12-7 ANTHRACENE 
56853 BENZO(A)ANTHF!ACENE 
50-328 FJENZO(A)PYRENE 

205-99-2 BENZO(B)FLUORANTHENE 
191-24-2 BENZO(G.H,I)PERYLENE 
207868 BENZO(K)FLUORANTHENE 
11781-7 BlS(2-ETHYLHEXYL)PHTHALATE 
65-66-7 BUTYL BENZYL PHTHALATE 
66-748 CARBFZOLE 

216-01-9 CHRYSENE 
84-74-2 DI-N-BUM PHTHAIATE 
1!?844 D!-N-OCM: PiiTw,LATE 
53-70-3 DlBENZO(A,H)ANTRRACENE 
13284-9 I DIBENZOFURAN 

ll29 
6/29 
6r29 
1129 
6I29 
2129 
2l29 
3l29 
II29 
Q/29 
220 
9p16 
Ql26 

47OOcQO 
76oooO 
22aw 

UGlKG 
UGfKG 
UGIKG 
UGlKG 

UGIKG 
UGlKG 
UG/KG 
UGlKG 
UGiKG 

76DOM 
65ooO 

27ODO 

16OOOU 
23uOwl 

670 
67 

670 

19i26 
19126 
16l26 

UGlKG 
UGIKG 

6700 
46wo 

16WWO 
UGIKG 
UGiUG 
UGIKG 
UGIKG 
UGfUG 
UGIKG 

220 
ll20 
9l26 
4MJ 

16OWO 
67 

31OOl 



TABLE 17 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN, SITE 3 SUBSURFACE SOIL 

NAWC WARMINSTER. PENNSYLVANIA 

Scenario Timeframe: CurrentlFuture 

Chemical 

1) Mimimumlmaximum detected concentration 

linimum (I 
:oncentratio 

==‘TT- 
1.9 
31 

840 
3.2 
120 
1.8 
150 
3.3 
2 

36 
120 
64 
59 
4.4 
3.5 
8 

8.1 
16 
11 
2.4 

0.76 
11 
86 

Minimum 
Qualifier 

laximum (1 
:oncentratiol 

==Fr== 
12lmo 
4500 
640 

2QOOo 
450 

71m 
150 

97000 
180 
84 
120 

5900 
290 
24 
3.5 
14 
6.1 
42 
31 
580 
2.2 
150 
890 

laximun 
2ualiier 

Units 

7EiE 
UGlKG 
UGiKG 
UGIKG 
UGIKG 
UGIKG 
UGiKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGlKG 
UGlKG 
UGfKG 
UGlKG 
UGlKG 
UGIKG 
UGIKG 
UGlKG 
UGlKG 
UGfKG 
UGIKG 

UGIKG 

Localion 
of Maximum 

Concentration 

TP03G-% 
SB-O3-18 
SB-0318 

TP01-03-03 
S&03-18 

SBd3-IQ-MAX 
SB-O3-18 
SB-03IO 
SB-O3-18 
SB-O3-21 

TP03-03-08 
SB-93~12 
SB-O3-21 

TP01-03-03 
SB-O3-21 

TP018302 
SBC3-21 

TP01-03-03 
TPOl-03-01 

SB-03-07 
SB-O3-11 

TP01-0301 
TP01-03-02 
TP01-03-03 

Ietedion 
requenq 

Range of 
Detection 

Limkr 

==zr 57izEG 
2Oi26 340-400 
10126 3.9- 3QLm 
1120 340-39300 
16/26 340-3QmO 
6/26 20-3QOO0 
18/26 340-3QOOO 
1120 340-3m 

20/26 340-400 
5112 1.7 -39 
2llQ 34-750 
1119 34-750 
6/19 34-750 
319 34-750 
4113 3.4 -75 
1112 1.7-39 
2l13 1.7-39 
1113 1.7 -39 
4113 3.4 -75 
3113 3.4 -75 
4l29 7.3 - 2QOfJ 
214 0.4 - 1.3 
5112 3.4 -75 
4l20 340-39xa 

oncenlratiol site 
Used for 9reater Than 

Screening ackground (2 

===r- ==Tr- 
12oooo NIA 
4500 N/A 
640 N/A 

2QmO N/A 
450 NIA 

71Ow N/A 
150 N/A 

97000 N/A 
180 NIA 
84 NIA 
120 N/A 

5900 N/A 
290 N/A 
24 N/A 
3.5 NIA 
14 NIA 
6.1 N/A 
42 NIA 
31 N/A 
580 NIA 
2.2 N/A 
150 N/A 
890 N/A 

Screening (3) 
Toxicity Value 

bTGEG7 
3mOO 
3lcw 
46wo 

870 
16OWO 
160003 

4700000 
23cm3 

38 
320 
320 
320 
320 

2300 
490 
1800 
70 

1900 
1900 

IGWOOOC 
4.3 

2700 
180099 

r 
N 
N 
C 
C 
N 
N 
N 
N 
C 
C 
C 
C 
C 
N 
C 
C 
C 
C 
C 
N 
C 
C 
N 

2) Refer to supporting infonation for background discussion 
Y-site (a) Background; N - Site (not a) Background; NA- Not Applicable (inorganics - insufficient site or back info; organics). 

(3) EPA Region Ill Risk-Based Concenlration Screening Values (Residential Land Use) (EPA 10/27/99). ORice of Soild Waste and Emergency Response (OSWER) [for lead oniy] (EPA 1994). 
(4) Rationale Codes Selection Reason: Infrequent Detection but Associated Historically (HIST) 

Deletion Reason: 

Frequent Detection (FD) 
Toxicity Information Available (TX) 
Above Screening Levels (ASL) 
Infrequent Detection (IFD) 

Background Levels (BKG) 
No Toxicity Information, discussed in uncertainty section of HHRA (NTX) 
Essential Nutrient (NUT) 
Below Screening Level (BSL) 

Definitions: 
N/A= Not Applicable 
COPC = Chemical of Potential Concern 
J = Estimated Value 
C = Carcinogenic 
N = Non-Carcinogenic 

DP( 
:lag 

7i= 
N 
N 
N 
Y 
N 
N 
N 
N 
Y 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

.alionale for (4 
Contaminant 

Deletion 
or Selection 

BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSC 
BSL 
BSL 
BSL 

5l23100 



TABLE 18 
OCCURRENCE. D~BTR~BuT~oN, AND BELECTI~N OF CHEM~CALB OF POTENTIAL CONCERN, IMPOUNDMENT AREA SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER, PENNSYLVANIA 

Medium: Subsurface Soil 
Exposure Medium: Subsurfaos Soil 

OF 
Clam 

=iT 
N 
N 
N 
!J 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
Y 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
Y 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

CAS 
Number 

atsotiot 
‘9CJ”C3”C 

=sr 
2159 
3l59 
Il.59 
aI59 
1159 
1159 
l/59 
1159 
6/59 
1130 
If30 
II30 
l/30 
W.0 
W30 
9l30 
7l30 
600 
16/30 
El30 
1130 
4t30 
11130 
II30 
7130 
II30 
6l30 
Ill30 
11130 
7l30 
9130 
It30 
l/30 
II30 
6l30 
5130 
2130 
6130 
2l30 
4t30 
4130 
II30 
3m 
2130 
4l3O 
2130 
1130 
1130 

Range of onosntrat 
Used for 

Scrssnint 

=F=- 
11 
23 
450 
1100 

2 
14 
10 
8 
15 
44 
160 
560 
510 

2700 
3OOO 
2800 
1700 
1100 
320 

3300 
34 
110 

3700 
240 
1300 
120 

1900 
7000 
150 
3.7 
78 
2.3 

0.25 
31 
44 
930 
9.9 
21 
0.0 
19 
13 

0.63 
13 

0.19 
13 
1.2 

0.059 
0.81 

Site 
3rsater Than 
aokground (2 

==Tr== 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
NIA 
N/A 
NIA 
N/A 
NIA 
N/A 
N/A 
NIA 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
N/A 
N/A 
NIA 
H!A 
NIA 
NIA 
NIA 

ationale for f4 linimum (I: sximun 
hJaMer 

Units 

izz 
UGlKG 
UGIKG 
UGIKG 

Screening (3) 
Toxicity Value 

3200 C 
7OOOO N 

4700000 N 
630000 N 
780000 N 
49OOO c 

78OOOO N 
12OOO c 

16ODWO N 
58ooo c 
160X0 N 
39003 N 
160000 N 

2300000 N 
870 c 
a7 c 

670 c 
ISOOOO N 
8700 c 

46OOO c 
87OOO C 

07 C 
70OOOO N 
3lOOOO N 
3lOOOO N 

070 c 
5300 c 

16O#O N 
23OOOO N 

2700 C 
1900 c 
1900 c 
38 c 

1800 c 
320 C 
320 C 
320 C 
loo c 
40 C 

47000 N 
47OOO N 
2300 N 
2300 N 
2300 N 
490 c 
iSiX c 
140 C 
70 C 

39000 N 

Minimum 
Qualifier 

==T- 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

; 
J 

taximum (1 
:onosntratior 

-T-- 
11 
23 

450 
1100 

2 
14 
IO 
8 
15 
44 
160 
5&a 
510 

2700 
3OOO 
2800 
1700 
IIW 
320 

3300 
?A 
110 

3700 
240 
1300 
120 

1900 
7OOO 
150 
3.7 
78 
2.3 

0.25 
31 
44 
930 
9.9 
21 
0.8 
19 
13 

0.63 
13 

0.19 
13 
i.2 

0.059 
0.81 

Location 
d Maximum 
:oncmtratio 

=-iizr 
P.4201 
thl101 
IM504 
IM503 
IM406 
IM504 
IM403 
IMIOI 
IM504 
IM505 
IM307 
IM302 
IM302 
IMl07 
tMl07 
IM107 
IM107 
IMl07 
IM711 
lMl07 
IM410 
IM201 
IMl07 
IM302 
tMl07 
IM711 
IM302 
lb4107 
lM.501 
IM501 
IM711 
IM301 
IM3O9 
IM3O9 
IM410 
IM711 
IM711 
tMH1 
IM307 
IM711 
lb4302 
IM307 
IM107 
IM410 
IM711 
IM307 
IM412 
IM410 

Limits 

=7Tzz- 
IO-2.900 
5-2800 
IO-2800 
4.11cOO 
10-1700 
IO-2800 
IO-2800 
lo-2800 
IO-2800 

320 - 4200 
320 - 4200 
320 - 4200 
320 - 4200 
320 - 920 
320 - 920 
320 - 920 
320 - 450 
320 - 920 
IOO-4200 
320 - 920 

320 - 4200 
320 - 4200 
320 - 920 

320 - 4200 
320 - 920 

820 - 1owc 
320 - 920 
320 - 920 
3.0 - 4.5 
3.8 - 42 
3.6 - 4.5 
1.8-22 
1.8-22 
36-420 
38 - 420 
36-420 
0.34 - 22 
3.6 - 4.5 
1.0-22 
3.6 - 42 
3.6-16 
3.6 - 42 
3.6 - 18 
0.3 - 22 
1.0-2.3 
1.8 -22 

0.29 - 22 
0.37 - 220 

Deletion 
or Selsotttn 

==-iEr= =?zzT 
540-59-O 
76-93-3 
108-10-I 
67-64-l 
74873 
loo-414 
127-104 

1.1.2,2-TETRACHLOROETHANE 
1.2-DICHLOROETHENE (TOTAL) 
P-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
CHLOROMETHANE 
ETHYLBENZENE 
TETRACHLOROETHENE 

106-88-3 TOLUENE 
79-01-6 TRICHLOROETHENE 
91-578 2-METHYLNAPHTHALENE 
10644-5 4.METHYLPHENOL 
208-96-a ACENAPHTHYLENE 
120-12-7 ANTHRACENE 
56-55-3 BENZO(A)ANTHRACENE 
5032-8 BENZO(A)PYRENE 

205-99-Z 
191-24-2 

~BENZO(t3)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 

207-08-9 ‘BENZO(K)FLUORANTHENE 
117-01-7 IBlS(2-ETHYLHEXYL)PHTHALATt 
218-01-9 CHRYSENE 
53-70-3 OtBENZO(A,H)ANTHRACENE 
64-74-2 LX-N-BUTYL PHTHALATE 

206-44-O FLUORANTHENE 
86-73-7 FLUORENE 

19339-5 INDEN0(1,2,3CD)PYRENE 
07-66-5 PENTACHLOROPHENOL 
8501-8 PHENANTHRENE 
129-00-O PYRENE 
72-64-6 4,4’-DDO 
72-55-9 4,4-DDE 
50-29-3 4.C-DDT 

309-00-Z ALDRIN 
5103-71-g ALPHA-CHLORDANE 
i3469-21-9 AROCLOR-1242 
11097-69-l AROCLOR-1254 
I 1096-82-5 AROCLOR-1260 
319-86-8 DELTA-BHC 
60-57-I DtELDRlN 
959-98-6 ENDOSULFAN I 

3321365-g ENDOSULFAN II 
72-208 ENDRIN 

7421-934 ENDRIN ALDEHYDE 
53494-70-5 ENDRIN KETONE 

56-89-9 GAMMA-EHC (LINDANEI 

=-T=- 
1 
6 

450 
16 
2 
14 
10 
.B 
2 

44 
160 
560 
510 
49 
45 
46 
46 
51 
45 
60 
34 
55 
46 

240 
45 
120 
56 
42 

0.11 
0.29 
0.51 
2.3 

0.25 
31 
16 
21 

0.067 
0.046 
0.071 
0.11 
0.094 
0.63 
0.12 
0.14 
0.067 
O.ncl 
0.059 
0.81 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

J 
J 
J 

J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

SSL 
BSL 
BSL 
ESL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
ASL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
ESL 
BSL 
BSL 
ASL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

UGlKG 

UGlKG 
UGIKG 
UGlKG 

UGIKG 
UGlKG 
UGIKG 

UGlKG 
UGIKG 
UGlKG 
UGlKG 
UGlKG 
UG/KG 
UGIKG 
UGKG 
UGIKG 
UGIUG 
UGiKG 
UGIKG 
UGIKG 

UGlKG 
UGlKG 
UGJKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 

UGIUG 
UGIKG 
UGIKG 
UGIKG 

UGIUG 

5103-74-2 GAMMA-CHLdRDANE 
I 

’ 
7644-E HEPTACHLOR UGIKG 

UGIKG 
UGlKG 

1024-57-3 ‘HEPTACHLOR EPOXIDE 
I 7243-5 METHOXYCHLOR 



TABLE 18 
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN, IMPOUNDMENT AREA SUBSURFACE SOIL (POST-REMOVAL) 

NAWC WARMINSTER. PENNSYLVANIA 

Exposure Medium: Subsurface Soil 

:l) Mimimumlmaximum detected concentratio 

flinimum (1 
:oncenlratio~ 

=-TE= 
0.56 
0.42 
36 

0.37 
0.59 
552 
2.5 
2.2 
2.2 
0.66 
0.9 

3350 
0.59 
542 
90.3 
0.06 
3.3 
189 
0.59 
68.6 
1.1 
4.6 
9.9 

Minimum 
Qualiier 

naximum (1 
:oncentratior 

===Gr 
144 
6.4 
316 
6.7 
91.1 

132000 
4730 
61.4 
107 
79.6 
22.5 

91700 
89.8 

42800 
6090 
2.6 

62.7 
5660 
373 
612 
1.1 

33.7 
327 

laximurr 
3ualiier 

UlltiS 

IEEE 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 
MGKG 
MGKG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGIKG 
MGIKG 

Location 
of Maximum 
:oncentratior 

IM409 
IM711 
IM711 
IM711 
IM503 

IMlOlA 
IM711 
IM711 
IM711 
IM711 
IM711 
IM466 
IMlOl 
IM711 
IM3Ol 
IMS03 
IM307 
IMlOl 
IM409 
IM711 
IM409 
IM301 

IMlOlA 
IM711 

12) Refer to supporting informalion for background discussion 
Y - Site (a) Background; N - Site (not >) Background; NA - Not Applicable (inorganica - insufticient site or bade info; organ&) 

Ietection 
requenq 

?ziz== 
10139 
4of65 
65765 
56ffi5 
1 O/65 
65l65 
65165 
64/65 
49165 
9l37 
14l39 
65165 
50165 
65/65 
65165 
13/65 
6%5 
62l65 
14165 
20165 
1165 

65/65 
49l65 

Range of 
Detection 

Limits 

===iz== 
0.4 - 10.1 
0.37 - 2.1 

N/A 
0.38 - 1.1 
0.04 * 2.1 

N/A 
N/A 
8.9 

1.1 -9.5 
0.55 - 3.1 
0.01 - 2.4 

NIA 
2.6 - 5.9 

N/A 
NIA 

0.04 - 0.12 
NIA 

667-864 
0.16 - 1.1 
44.9 - 527 
0.69 - 1.5 

N/A 
10.9 - 46.4 

.onqentratior site 
Used for Greater man 

Screening lackground (2 

==-zE- 
144 
6.4 
316 
6.7 
91.1 

132ooO 
4730 
61.4 
707 
79.6 
22.5 

91700 
89.8 

42800 
6090 
2.6 

62.7 
5680 
373 
612 
1.1 

33.7 
327 

N 
Y 
N 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
N 
N 
Y 
Y 
Y 
Y 
Y 
Y 
N 
N 
N 
Y 

Screening (3) 
Toxicity Value 

7866 N 
3.1 N 

0.43 c 
550 N 
16 N 
3.9 N 

N 
23 N 

470 N 
310 N 
166 N 
23 N 

2300 N 
400 C 

N 
160 N 
2.3 N 
160 N 

N 
39 N 

N 
0.55 N 
55 N 

23W N 

OPC 
%g 

T- 
Y 
N 
N 
N 
Y 

‘N 
Y 
N 
Y 
N 
N 
N 
N 
N 
Y 
Y 
N 
N 
Y 
N 
N 
N 
N - 

rationale for (’ 
Contaminant 

D&lion 
or Selectlln 

BKG 
ASL 
EKG 
ESL 
BSL 
ASL 
NUT 
ASL 
BSL 
ASL 
BSL 
BSL 
BKG 
BSL 
NUT 
ASL 
ASL 
BSL 
NUT 
ASL 
NUT 
BKG 
BSL 
BSL 

(3) EPA Region Ill Risk-Based Concentration Screening Values (Residential Land Use) (EPA, 10127799). office of Soild Waste and Emergency Response (OSWER) [for lead only] (EPA, 1994). De6nitions: 
(4) Rationale Codes Selection Reason: Infrequent Detection but Associated Historically (HIST) NIA = Not Applicable 

Frequent De&Zion (FD) COPC = Chemical of Potential Concern 
Toxicity Information Available (TX) J = Estimated Value 
Above Screening Levels (ASL) C = Carcinogenic 

Deletion Reason: Infrequent Detedion (IFD) N = Non-Carcinogenic 
Background Levels (BKG) 
No Toxicity Information, discussed in uncertainly section of HHRA (NTX) 
Essential Nutrient (NUT) 
Below Screening Level (BSL) 



TABLE 19 

CALCULATION OF NON-CANCER HAZARDS -ADULT INDUSTRIAL WITH SITE 1 SUBSURFACE SOIL 

- 

Exposure 

Route 

Receptor Population: Indusbial/Commercial 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

CHROMIUM VI 233.M) 

Medium 

EPC 

Units 

mm9 

- 

Route 

EPC 

Value 

233.00 

- 

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

(2) Specify if subchronic. 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Route 

EPC 

Unts 

EPC 

Seleded 

for Hazard 

Calculation (1) 

1 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

l.lE-04 mglkglday 

- 

Reference 

Dose (2) 

- 

3.OE-03 

index 

- - 

Reference 

Dose Units 

Reference 

:oncentration 

mg/kg/day 3.OE-03 

( I 

1 
js All Exposure Koute Pathways 

Reference 

;oncentratlon 

Units 

mgikglday 

- 

Hazard 

Quotient 

- 

0.04 

0.04 



TABLE 20 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 1 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Future 

Medium: Subsurface Soil 

Exposure Medium: Subsurface Soil 

Exposure Point: Contactwith Site 1 Subsurface Soil 

Receptor Population: Resident 

Receptor Age: Child 

Exposure Chemical Medium 

Route of Potential EPC 

Concern Value 

Ingestion AnUmony 36OE+OO 

Cadmium 1.55E+Ol 

Chromium 2.33E+02 
Manganese 1.26E+O3 
Mercury 4.6OE-01 

Silver 1.70E+Ol 

Thallium 6.9OE-01 

Medium 

EPC 

units 

mm 

mah 

mcmg 

mafie 

mQh 

mQ&l 

mQh 

3.6OEtOO 

155E+ol 

2.33E+02 

1.26E+03 

4.6OE-01 

1.70E+Ol 

6.96E-01 

Dose Units Concanbation Concentratidn :: y...,., z 

mgk2 M 46OE-05 nwM-W 4.OOE-04 mglkgday N/A N/A 0.12 

meh M I .96E-o4 mu%v-W 1 .XlE-03 mg/kQdaY N/A NIA 0.20 

mww M 2.96E-03 mQ&Q-daY 3.06E-03 mQh-daY N/A NIA 0.99 

mQ&Q M 1.61E-02 mQM-daY 2.40E-02 mglkg-day N/A N/A 0.67 

mslka M 5.66E-06 WRQdaY 1 .OQE-04 mw%day NIA N/A 0.06 

mQm M 2.17E-04 mQkQdaY 5OOE-03 mQlkg-daY N/A NIA 0.04 

m3kQ M 6.62E-06 mQQ-daY 7.OOE-05 m&t-day NIA NIA 0.13 

{[2.21 Total of Routes 

TABLE 6-33.~1~ 6/21100 
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TABLE 21 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WlTH SITE 2 SURFACE SOIL 

Exposure Chemical 

Route of Potential 

_I 
Ingestion Cadmium 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

Copper 

Silver 

Thallium 

Vanadium 

Zinc 

Ardor-1254 

I Benro(a)pyrene 

I Senzo(b)fluoranthene 

Indeno(l.2.3-cd)pyrene 

7.70E+OO w&l 7.70E+OQ 

8.76E+Ol WhQ 8.76E+Ol 

1.61 E+02 WlhQ 1.61 E+02 

2.33E+Ol mghg 2.33E+Ol 

6.60E.01 mQhQ 6.80E-01 

46OE+Ol mm9 4.60E+Ol 

4.28E+02 msm 4.28E+02 

598E+02 ‘@Q 596E+02 

2.20E+03 UQhfJ 2.20E+03 

2.59E+03 ‘JQhQ 2.59E+03 

4.84E+03 WhQ 4&%+03 

1.72E+03 UQhQ 1.72E+03 

- 

~ 
Exposure Point: Contact with Site 2 Surface Soil 

- 

- 
mQhQ 

mghg 

mQhQ 

mgh 

mma 

f”QhQ 

mQhQ 

ww 

“QhQ 

UQhQ 

UQhQ 

UQhQ 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

(1) Spedfy MediumSpecific (M) or Route-Spedfic (R) EPC selected for hazard calculation. 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

I 

Reference 

(Non-Cancer) Dose 

Units 

M 9.84E-05 wWday 1.00E-03 

M 1.12E-03 mg/kQ-W 3.OOE-03 

M 2.06E-03 WhQdaY 4.OOE-02 

M 2.98E-04 m&ww 5.OOE-03 

M 8.69E-06 fW2hQ-W 7.OOE-05 

M 5.88E-64 mglkg-day 7.OOE-03 

M 5.47E-03 mQ&W’Y 3.OOE-01 

M 7.62E-06 WvWW 2.OOE-05 

M 2.81 E-05 IllQkQday - 

M 3.31E-05 mghgday - 

M 6.19E-95 rllQ/kQday - 

M i.20E-05 mghgday - 

I 
Reference 

Dose Units 

Reference I Reference 

NIA NIA 

-T- 

N/A 

N/A 

NIA 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

Total of Route! 

Hazard 

Quotient 

- 
0.10 

0.37 

0.05 

0.06 

0.12 

0.08 

0.02 

0.38 

TABLE 6-35~1s 6l22lOO 



TABLE 22 

CALCULATION OF NON-CANCER HAZARDS -ADULT INDUSTRIAL CONTACT WITH SITE 2 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Future 

Medium: Soil 
Exposure Medium: Subsurface 

Exposure Point: Siie 2 

Receptor Population: Industrial/Commercial 

Receotor Aae: Adult 

Exposure 

Route 

Chemlcel Medium Medium Route Route EPC 

of Potential EPC EPC EPC EPC Selected 

Concern Value Units Value Units for Hazard 

I Calculation (1) 

igeation igeation ANTIMONY ANTIMONY 11.47 11.47 mQhQ 11.47 m&i 1 

ARSENIC ARSENIC 6.26 6.26 msh 6.26 m/k9 1 

CADMIUM CADMIUM 7.70 7.70 msh 7.70 mm3 1 

CHROMIUM VI CHROMIUM VI 95.00 95.00 mm9 95.00 Wkg 1 4.7E-05 WWW 3.OE-03 

I I 
Total Hazard Index AC 

Reference 

Dose Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

,.,., 
Concentration Concentratior 

Units 

I 

#sure Routes/Pathways 

Hazard 

Quotient 

- 
0.01 

0.01 

0.00 

0.02 

- 
0.04 

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

(2) Specify if subchronic. 



TABLE 23 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 2 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Exposure Point: Contact with Sile 2 Subsurface Soil 

Ingestion Aluminum 1.66E+O4 

Antimony l.l5E+ol 

Arsenic 6.26E+OO 

Barium 1.21tI+02 

Cadmium 7.70wOO 

Chromium 9.5oE+Ol 

Copper 396E+02 

Manganese 563E+02 

Nldcel 1.67E+ol 

Silver 1.24E+Ol 

Thallium 5.lOE-01 

Vanadium 4.14E+ol 

Zinc 535E+02 

Ardor-1 254 3.75E+Ol 

Arudor-1260 6.5X+01 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

lME+&t 

l.l5E+Ol 

6.26E+OO 

1.21R02 

7.70E+OO 

9sE+01 

3.96E+O2 

5.63E+02 

1.67l301 

1.24E+Ol 

5lOE-01 

4.14E+Ol 

535E+02 

3.75EtOi 

6.53E+Ol 
- 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

M 2.12E-91 

M 1.47E-04 

M 6.OOEJX 

M 1 S5E-03 

M 9.64E-05 

M 1.2lE-03 

M 5.06E-03 

M 7.45E-93 

M 2.39E-04 

M 1.69E-04 

M 6.52E-06 

M 5.29E-04 

M 6.64E-93 

M 4.79E-07 

M 6.35E-07 

Intake 

:Non-Cancer) 

Units 

- 

Reference 

Dose 

- 
1 .OOE+OO 

4.09~~04 

3.OOE-94 

7.M1E-02 

1 .OOE-03 

3.OOE-03 

4.OOE-02 

2.4OE-02 

2.9OE-02 

5.OOE-03 

7.OOE-05 

7.OOE-03 

3.OOE-01 

2.oOE-05 

Reference 

Dose Units 

mglkg-day 

wncgday 

mgkg-day 

wWW 

mokgday 

mw%-day 

w&tdaY 

wWJay 

mglkgday 

wvW-day 

m&Nay 

mwIWw 
mg/kg-day 

mglkg-day 

~@RwW - 

Referanna 

concentration 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

WA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Reference 

Units 

N/A 

NIA 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Quotient 

0.21 

0.37 

0.27 

0.02 

0.10 

0.40 

0.13 

0.31 

0.01 

0.03 

0.09 

0.08 

0.02 

0.02 

table6-37.xls 



TABLE 24 
CALCULATION OF CANCER RISKS - CHILD RESIDENT CONTACT WlTH SITE 2 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINTER, PENNSYVANIA 

Scenario Timeframe: Future 

Medium: Surface Soil 
Exposure Medium: Surface Soil 

Exposure Point: Contact with Site 2 Surface Soil 

Receptor Population: Resident 
Rernntar Acw Child 

ingestion Cadmium 

Chromium 

Copper 
Silver 

Thallium 

Vanadium 
Zinc 

Aroclor-1254 

Benz(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Indeno(l,2&cd)pyrene 
(Total) 

Medium 

EPC 

Value 

7.7OE+OO 

8.78E+Ol 

1.61 E+O2 

2.33E+Ol 

6.8OE-01 

4.6OE+Ol 
4.28E+O2 
596E+O2 

2.2OE+O3 

2.59E+O3 

4.84E+O3 

1.72E+O3 

Medium 

EPC 

Units 

Route 
EPC 

Value 

7.7OE+OO 

8.76E+Ol 

I .61 Et02 

2.33E+Ol 

6.8OE-01 

4.6OE+Ol 
4.28E+O2 

596E+O2 

2.2OE+O3 

2.59E+O3 

484E+03 

1.72E+O3 

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

Route 

EPC 

Units 

EPC Selected 

for Risk 

2alculation (1) 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

Intake 

(Cancer) 

8.44E-06 

9.6OE-05 

1.76E-04 

2.55G05 

7.45E-07 

504E-05 
4.69E-04 

6.53E-07 

2.41 E-06 

2&E-06 

5.3OE-06 

1.88E-06 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

2.OOE+OO 

7.3OE-01 

7.3OE+OO 

7.3OE-01 

7.3OE-01 

- 
I 

Cancer Slope Cancer 

Factor Units Risk 

l/(mg/kg-day) 

WwWW) 
l/(mglkg-day) 

l/(mglkg-day) 

WwWW) 

14mg~gday) 
l/(mg/kg-day) 

1 /(mg/kg-day) 

l/(mg/kg-day) 

ll(mgIkg-day) 

l/(mg/kg-day) 

l/(mglkg-day) ‘f; )tal of Routes 

-- 
-- 
-- 
-- 
-_ 
-- 

1.31E-06 

1.78E-06 

2.07E-05 

3.87E-06 

I .38E-06 
2.9OE-05 

2.9OE-05 



TABLE 25 
CALCULATION OF CANCER RISKS - CHILD RESIDENT CONTACT WITH SITE 2 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Future 
Medium: Suburface Soil 
Exposure Medium: Subsurface Soil 

Exposure Point: Contact with Site 2 Subsurface Soil 
Receptor Population: Resident 
Receptor Age: Child 

Exposure 
Route 

Chemical 

of Potential 

Concern 

ingestion Arsenic 6.26E+OO 
Arocior-1254 3.75E+Ol 
Arocior-1260 653E+Ol 
Benz(a)anthracene &82E+02 
Benzo(a)pyrene 8.10E+02 
Benzo(b)fluoranthene 9.41 E+02 
Dibenz(a,h)anthracene 4.17E+02 

Iindeno(l,2,3-cd)pyrene 6.36E+02 

Medium 
EPC 

Value 

Medium 
EPC 

Units 

wNi 
&ml 
whi 
ughi 
w&i 
Wb 
udkg 
w&i 

Route 

EPC 
Value 

6.26E+OO 
3.75E+Ol 

6.53E+Ol 

a.a2E+02 

8.10E+02 
9.41 E+02 

4.17E+02 
6.36E+02 

Route 
EPC 

Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

686E-06 
4.11 E-08 

7.16E-08 

9.67E-07 

8.88E-07 

l.O3E-06 
4.57E-07 

6.97E-07 

Intake 
(Cancer) 

Units 

w~g-day 
mglkgday 

mgM-day 

nWwW 

wM-day 

wiWW 

w b-day 
mglkgday 

Cancer Slope 

Factor 

1 JOE+00 

2.00E+OO 

2.00E+OO 
7.30E-01 

7.30E+OO 

7.30E-01 

7.30E+OO 
7.30E-01 

Cancer Slope 

Factor Units 

WWWW) 
ll(mglkg-day) 

1 OWWW 

Mw~g-day) 

W?@wW) 
1 /(mglkg-day) 
I/(mg/kg-day) 

WWWW) 

Total of Routes 

Cancer 
Risk 

i.O3E-05 
8.22E-08 

I .43E-07 

7.06E-07 

6.48E-06 

7.53E-07 

3.34E-06 
5.09E-07 

2.23E-05 
(I) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 26 

CALCULATION OF NON-CANCER HAZARDS. CHILD RESIDENT CONTACT WtTH SITE 3 SURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Future (Hypothetical) 

Receptor Population: Residential 

Exposure 

Route 

lgestion 

Chemical 

of Potential 

Concern 

CHROMIUM VI 

MANGANESE 

THALLIUM 

I I I I I 

(,,;;;;=, / (NJ;;;er) / Pee;; ( Reference ) Reference ( Reference ( ;;z+ezt 

Dose Unts Concentration Concentration 

Units Units 

Calculation (1) 

I 
36.80 w&l 36.80 mW 1 

1180.W mm0 118O.W w&i 1 

1.1 wk3 1.1 mgk3 1 

~ 

I “Ial I la&al” II,“=* I-nAvuu l-u, Lnp”r”lG I\““ITaII OLII..ca,- 
(1) Spectfy MediumSpecific (M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Specify if subchronic. 



TABLE 27 
CALCULATION OF NON-CANCER HAZARDS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

EXPOSUW 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (I) 

Ingestion Arsenic 6.74E+W mm 6.74E+OO ma& M 

Arodor-1254 5.97E+02 wlkl 597E+02 wg M 

Intake 1 Intake 1 Re;feIce / Reference 1 Reference 1 Reference 1 II;Hrd, 

(Non-Cancer) (Non-Cancer) Dose Units Concenb-ation Concentration 

Units Units 

3.3OE-06 3.OOE-04 N/A NIA 0.01 

2.92E-97 m!m-day 2.09E-05 mWWday N/A NIA 0.01 

S,I 

TABLE 6-39.xls 6/22/00 



TABLE 28 
CALCULATION OF NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WlTH SITE 3 SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 
NAWC WARMINSTER, PENNSYLVANIA 

Receptor Age: Child 

Hazard 

Quotient 
Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Ingestion Antimony 9.67E+OO 

Arsenic %.74E+OO 

Barium 4.19E+02 

Cadmium 3.29E+Ol 

Chromium 3.97E+Ol . 
Copper 1.39E+03 

Manganese l.O7E+03 

Mercury 8.20E+M) 
NlCkd 4.47E+Ol 
Silver 3.68E+02 
Thallium 4.70E-01 

Vanadium 59OE+Ol 
Zinc 1.97E+03 

Atdrin 1.23E+02 
Aroclor-1254 5.97E+02 

intake 

[Non-Cancer) 

Intake 

Non-Cancer) 

Units 

Medium 

EPC 

Units 

Route 

EPC 

Value 

- 
9.67E+OO 

6.74E’OO 

4.19E+02 

3.29E+Ol 

3.97E+Ol 

1.39E+03 

I .07E+O3 

8.2OE+DO 

4.47E+Oi 

3.68E+02 

4.7OE-01 

59OE+Ol 

1.97E+03 

1.23E+02 

5.97E+02 
- 

Route 

EPC 

Units 

Reference 

:oncentration 

Units 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

EPC 

.%I&& 

for Hazard 

Calculation (1) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

Dose Units :oncentration Dose 

4.OOE-04 

3.OOE-94 

7.9OE-02 

1 IrOE- 

3.OOE-03 

4.OOE-02 

2.4OE-02 

l.OOE-94 

2.WE-02 

5OOE-03 

7.OOE-05 

7.oOE-03 

3.OOE-01 

3.OOE-05 

2.LxlE-05 
- 

mglkg-day 

mglkg-day 

mgikg-day 

mglkgday 

mgrkg-day 

mg&day 

mlmw 

wke-w 
mglkg-day 

mglkg-day 

m9kHw 

WIwdaY 

mwWW 

w~waY 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

0.31 

0.29 

0.08 

0.42 

0.17 

0.44 

0.57 

1.05 

0.03 

0.94 

0.09 

0.11 

0.08 

0.05 

0.38 
- 

5.01 
- 

1.24E-04 mwWday 
8.62E-05 mmt-day 
5.36E-03 m!m-day 
4.21 E-C-t mwkg-daY 
5.09E-94 mwWdw 
1.78E-02 mgrlrg-day 

t.37E-02 mantedw 
I .OSE-O4 w&M-v 
5.72E-04 wlkgday 
4.71E-03 m!NwJaY 
6.01 E-06 mglkg-day 

7.54E-04 mglkg-day 

2.52E-02 mwIwdaY 
1.57E-06 mglkg-day 

7.63E-06 

Total of Route: 

TABLE 6-4O.xls 6/22/00 



,- 

Exposure 

Route 

tgestion 

TABLE 29 

CALCULATION OF CANCER RISKS -CHILD RESIDENT CONTACT WITH SITE 3 SUBSURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Scenario Timeframe: Future (Hypothetical) 

Receptor Population: Residential 

IReceptor Age: Child (O-6 years) 

Chemical 

of Potential 

Concern 

ARSENIC 6.74 

BENZ[A]ANTHRACENE 37.13 
BENZO[A]PYRENE 2455 

EENZO[B]FLUORANTHENE 35.98 
BENZO[qFLUORANTHENE 32.96 
DlBENZ[A,H]ANTHRACENE 9.29 

INDENO[l,P,BC,D]PYRENE 10.71 

ALDRIN 0.12 

AROCLOR-1254 0.69 

Medium 

EPC 

Value 

EPC 

Units 

mgfi9 6.74 

m9h 37.13 

wfig 24.55 

m9&9 35.98 

m9W 32.96 

msk9 9.29 

w&9 10.71 

m9&9 0.12 

m9M 0.60 

Route 

EPC 

Value 

Route 

EPC 

Units 

wW3 
wb 
m9h 
mgh 
m9h 
wn(s 
mgh 
mgk9 
msh 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

7.39E-06 

4.07E-05 

269E-05 

3.94E-05 

3.61 E-05 
1 .OE-05 

l.i7E-05 

1.4E-07 

6.5E-07 

Intake 

(Cancer) 

Units 

mglkglday 

mglkglday 

mgikglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mgikglday 

mglkglday 

Cancer Slope 

Factor 

1.5OE+OO 

7.30E-01 

7.30E+OO 

7.30E-01 

7.30E-02 

7.30E+OO 

7.3OE-01 

1.7OE+Ol 

2.OOE+OO 

:ancer Slope 

Factor Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

mglkglday 

Cancer 

Risk 

l.llE-05 

2,97E-05 

1.96E-04 

2.88E-05 

2.64E-06 

7.45E-05 

8.54E-06 

2.30G06 

1.31 E-06 

3.6E-04 

(I) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for risk calculation. 



TABLE 30 

CALCULATION OF NON-CANCER HAZARDS -ADULT INDUSTRIAL CONTACT WITH IMPOUNDMENT AREA SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Reference Reference Reference 

Dose (2) Dose Units Concentration 

Hazard 

Quotient 
Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

- 
4.0E-64 

3.OE03 

2.0E-62 

index 

Reference 

Concentration 

Units 

mglkplday 4.0E-64 msntslday 0.03 

mglkgldw 3.OE-63 mgfkglday 0.04 

mglkglday 2.0E-62 mgfiglday 0.03 

Exposure Chemical 

Route of Potential 

I Concern Concern 

tgestion 

=i 

ANTIMONY ANTIMONY 

CHROMIUM VI CHROMIUM VI 

MANGANESE MANGANESE 

Value Value Unb Unb 1 

21.11 

t 

243.56 

1355.14 

Value Value 1 Unks Unks 1 for Hazard for Hazard 

Calculation (1) 

mgh 1355.14 fwk3 I 

I .OE-oS mgWW 
1.2E-64 mgkWv 
6.6E-M mg/kg/day 

Total 

243.56 

1355.14 

21.11 21.11 

243.56 

1355.14 

ZYGiE&ure Kouteslvatnways 
(1) Specify Medium-Specific(M) or Route-Specific (R) EPC selected for hazard calculation. 

(2) Spec’py if subchronic. 



TABLE 31 

CALCULATION OF NON-CANCER HAZARDS -CHILD RESIDENT CONTACT WlTH IMPOUNDMENT AREA SUBSURFACE SOIL 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Exposure Point: Impoundment area 

Receptor Population: Residential 

Receptor Age: Child (O-6 years) 

Exposure 

Route 

- 

Route 

EPC 

Units 

Reference 

:oncentration 

Untts 

Chemical 

of Potential 

Concern 

EPC 

Selected 

for Hazard 

:alculation (1) 

Intake 

Non-Cancer) 

Intake 

Non-Cancer) 

Units 

ieferenca 

lose Units 
Medium 

EPC 

Units 

Route 

EPC 

Value 

wVkg 21.11 

m3M 3.56 

wM 243.68 

wnts 34.67 

ms& 1355.14 

msh 0.11 

mgks 7.23 

Hazard 

Quotient 

- 
0.68 

0.05 

1.94 

0.01 

0.87 

0.01 

0.02 

2.67 

EPC 

Value 

Dose (2) oncentration 

L 
4.OE-04 

l.OE-03 

3.0E-93 

4.OE-02 

2.OE-02 

l.OE-94 

5.OE-03 

rure 

P 
2.7E-04 mglkglday 4.OE-04 wVWdaY 
4.6E-05 mgikglday 1 .OE-O3 mglkglday 

3.1E-03 wYWdaY 3.0E-63 mglkglday 

4.4E-04 mgikglday 4.OE-02 mglkglday 

1.7E-02 w!.!WdaY 2.OE-02 mgfkglday 

1.4E-06 mglkgldw 1 .OE-O4 mgikglday 

9.2E-05 mglkglday 5.OE-03 mglkglday 

ANTIMONY 

CADMIUM 

CHROMIUM VI 

COPPER 

MANGANESE 

MERCURY 

SILVER 

21.11 mgikglday 

WWW 
mgikgfday 

wWday 

mglkglday 

mgikglday 

mg/kg/day 

>athways 

3.56 

243.58 

34.67, 

1355.14 

0.11 

7.23 

rotalHaza ,ss Index 
(1) Specify Medium-Specific(M) or Route-Specific(R) EPC selected for hazard calculation, 

(2) Specify if subchmnic. 



TABLE 32 

CALCULATION OF CANCER RISKS - CHILD RESIDENT CONTACT WITH IMPOUNDMENT AREA SUBSURFACE SOIL 
REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Exposure 

Route 

igestion 

Scenario Timeframe: Future (Hypothetical) 

Medium: Soil 

Exposure Medium: Subsurface 

Exposure Point: Impoundment area 

Receptor Population: Residential 

Receptor Age: Child (O-6 years) 

Chemical Medium Medium Route Route -PC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units :alculation (I] 

BENZ[A]ANTHRACENE 0.37 

BENZO[A]PYRENE 0.39 

BENZO[B]FLUORANTHENE 0.41 

INDENO(1,2,3-C,D]PYRENE 0.33 

AROCLOR-1260 0.06 

0.37 

0.39 

0.41 

0.33 

0.06 

Intake 

(Cancer) 

4.05E-07 mgikglday 7.30E-01 mglkglday 2.96E-07 

4.27E-07 mglkglday 7.30E+OO mglkglday 3.12E-06 

4.49E-07 mgkglday 7.30E-01 mglkglday 3.28E-07 

3.62E-07 mglkglday 7,3OE-01 mgikglday 2.64E-07 

6.58E-08 mglkglday 2,00E+OO mglkglday 1.32E-07 

Intake 

(Cancer) 

Units 

Cancer Slope ;ancer Slope Cancer 

Factor Factor Units Risk 

4.1E-06 

(1) Specify Medium-Specific (M) or Route-Specitic (R) EPC setected for risk calculation. 



-1 
Receptor Population: Resldentlal 

, / 

TABLE 33 

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs (POST-REMOVAL) 

REASONABLE MAXIMUM EXPOSURE 

NAWC WARMINSTER, PENNSYLVANIA 

Medium Exposure 

Medium 

Exposure 

Point 

Soil Soil I I Surface Surface 

I 

Site 2 Site 2 

site 3 site 3 

Scenario Timeframe: Future 
Receptor Population: lndustriaVCommercial 
Receptor Aae: Aduk 

Chemical 

all 

all 

all 

all 

all 

T 

all 

Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quof,ent 

Ingestion 

2.93E-05 

N/A 

N/A 

2.23E-05 

3.55E-04 

4.14E-06 

lnhalatiin Dermal Exposure Primary 

Routes Total Target Orgi 

N/A N/A 2.9UE45 all 

N/A N/A NIA all 

NIA NIA N/A all 

NIA N/A 2.23E05 all 

N/A N/A 3.55E-04 all 

NIA NIA 4.14E-C6 all 

Ingestion 

- 
1.19 

1.11 

2.21 

2.07 

5.01 

2.67 

NIA 

N/A 

N/A 

NIA 

N/A 

NIA 
- 

N/A 2.67 
5 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Damal Exposure 

Routes Total 

Soil Surface Site 2 all NIA 
I 

NIA NIA NIA all 0.05 N/A N/A 0.05 

Site 3 all N/A NIA NIA NIA all NIA NIA N/A NIA 

Subsurface Site I all NlA NIA NIA N/A all 0.04 N/A NIA 0.04 

Site 2 all 13.568461 N/A N/A [ 3.56E-06 all 0.04 N/A NIA 0.04 

Site 3 all N/A NIA N/A NIA all 0.03 NIA N/A 0.03 

Impoundment area all N/A NIA N/A NIA all 0.10 N/A N/A 0.1 

71 
Receptor Population: Recreational 

Medium 

Stream 

Exposure 

Medium 

Surface Water 

Sediment 

Exposure 

Point 

Chemical 

all 

all 

irlg)estion 

4.7OE-09 

1 SOE-06 

Carcinogenic Risk 

Inhalation Damal 

N/A 1.20E-07 

NIA 3.10E.07 

Exposure 

Routes Total 

1.25E-07 

l.SlE-06 

Chemical 

alI 

all 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

2.SOE-05 N/A 5.3OE66 3.33E-05 

5.6OE-04 N/A 8.9OE-05 6.4QE-W 

6122lOO 



TABLE 34 

NDNCARClNGGENlC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - AREA A 
SEDIMENT 

NAWC WARMINSTER, PA 

SEDIMENT SEDIMENT 

SUBSTANCE INGESTION DERMAL CONTACT 

I 1 F-06 

xc 1.V-T I 

- - “NE NA I 
I NA E 
‘“E NA 

2.7E-05 

I I”. 
I NA I I 

2.1 
4.9 

UM ,. 

I 3.s 

NA 
Ir . . -II 

L 

MERCURY 2.OE-04 ,:;g 

NICKEL 4.OE-04 l.lE-04 

SELENIUM 1.5E-05 7.3E-07 

SILVEF -.9E-05 5.7E-06 

VAr”- 1 E-03 4.5E-03 
n.c 

I 
tN tbl 

ICAL 

table6-48+51 .XLS 6/22/00 3:41 PM 



CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS -AREA A 
SEDIMENT 

NAWC WARMINSTER, PA 

I ENDOSULFAN II 
ENDOSULFAN SULFA1 _ rE I , 
ENDRIN I 

..-- “” 
I “.“I.. 

N/A I N/A . . . II 
NIA . . . . I I MIA I .I_ II 
NlA I II 

I NIA I N/A II 

NIA I N/A II . . . . . 
I NIA I NlA 

,.I_ 
II 

MIA N/A II I ..,- ._.. 
CARBON 1 

I 
rETRACHLORlDE I 3.2E.11 -.-- I 7 . .4E-14 

CHLOROFORM I 1.2E-12 I 2.3E.15 II 
CHLOROMETHA . ..- .- 
ETHYLBENZENE I N/A I N/A II 

NE I 3.2E-12 I 5 IF.13 II 7 
. . . I ..I_ 

iTHENE I 2.2E-11 I 2.7E.12 
4 NlA II 

TETRACHLOROI 
TOLUENE I ND. I ..a,. 
TRICHLOROETHENE 2.3E-11 I 2.8E.12 II NJ& I NIA II 
ALUMINUM 

* CANCER RISK FOR PAHS NOT ESTIMATED FOR DERh4AL EXPOSURE 

table6-48+5l.XLS 6/22/00 3:41 PM 

-..- 



TABLE 36 
NONCARCINOGENIC HQS, WADING, FUTURE RECREATIONAL RECEPTORS - AREA A 

SURFACE WATER 
NAWC WARMINSTER, PA 

II SURFACE WATER I SURFACE WATER II 
iTION I DERMAL Cl 

1.5E-04 
9.1E-05 
6.4E-05 

LNE I N/A I N/A 

1.2E-06 I 7.2E 

NICKEL 1.4E4 
THALLIUM 3.OE-( 
ZINC 2.8E-0s I 5.3E--- a, 
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISHED FOR THIS CHEMICA 
L 

table6-48+51 .XLS 6l22lOO 3:42 PM 



TABLE 37 
CARCINOGENIC RISK, WADING, FUTURE RECREATIONAL RECEPTORS - AREA A 

SURFACE WATER 
NAWC WARMINSTER, PA 

SURFACE WATER 
SUBSTANCE 

SURFACE WATER 
INGESTION DERMAL CONTACT 

4,4’-DDD 2.9E-11 2.3E.c-19 
4.4’.DDT R 9F-1 I 1 I . JE-09 

9.6E-10 ! . 
7 

I N/A II 

I N/A II BARIUM N/A . . . 
CHROMIUM N/A I N/A ,.* . II 
COPPER N/A N 

II 
i/A 

IRON N/A N/A 
LEAD 

I 
NIA . .,I . hI,1 IyIn II 

MANGANESE N/A N/A 
NICKEL N/A N/A 
THALLIUM N/A N/A 
ZINC N/A . . . 

TOTAL RISK 4.7E-09 l.iz7 11 
N/A = NOT APPLICABLE, NO TOXICITY VALUE HAS BEEN ESTABLISl- IED FOR THIS CHEMICA 
l = DERMAL CONTACT WITH CARCINOGENIC PAHs IS NOT ESTIMATED 

table6-48+51 .XLS 6/22/00 3:42 PM 



TABLE 36 

DATA SUMMARY FOR SEDIMENT INORGANICS -AREA A 

NAWC WARMINSTER, PENNSYLVANIA 

(m@W 

CONTAMINANT 

OF POTENTIAL 

BACKGROUND 

FREQUENCYOF RANGE OF FREQUENCYOF 

SITE-RELATED 

RANGE OF EXPOSURE 

BENCHMARK 

PwW 

SELENIUM NOT DETECTED 4 I 27 0.15 - 1.9 1.9 1 (3) 
SILVER NOT DETECTED 3 I 24 0.6 - 2 2 1 (ER-L) (4) 

10.3 13.6 VANADIUM .41 4 - 21 I 27 14.5 - 157 15-l NA 
ZINC 515 32.9 - 6160 26 I 26 61 - 6435 6435 150 (ER-L) (2) 

NA = Banchmrk not available. 

ER-L = Effects R&q+-Low; value from data based on rbldier conducted primarily on o~astal marine and estuaries entimnments 

LEL - Laws1 Effect Level; lewl of mnlamlnation tolsrated by the majodty of benlhic organisms. 

1: Benchmarks am for freshwater sedimdnts. unless olhetise indicated. 

2: Region Ill BTAG screening level (August 9. 1995). 

3: Wlswnsin Departm+nt of Natural Resourras (1985,1999), Cdtecia for Sediments fmm Great Lakes harbor8 for disposal in water, in: Washin@on Dapartmsnt of Ecology. 1991, Summary of Criteria and Guidelines for COnlamina 

4: NOAA, 1994. NOM Suusning Guidelines for Omaniw and Inofganics. Quick Refemnca Cards. HAZMAT REPORT 94-B. 

5: MOE, 1993. Guidelines for the Pmleciion and Management of Aquatic Sadimanl Quality in Onlario. Minisby of Entimnmsnl and Ensrgy. Ontario. Canada (August). 

6: Open Water Disposal Guideline. in: MOE, 1993 (sea footnote 5). 

table6-57.xIs 6/22/00 3:43 PM 



TABLE 39 

SELECTION OF ECOLOGICAL CONTAMINANTS OF CONCERN FOR SURFACE WATER ORGANICS -AREA A 

NAWC WARMINSTER, PENNSYLVANIA 

hcl~l) 

OF POTENTIAL CONCENTRATION QUOTIENT (EEQ) 

1: COPC was retained as P CCC if the benchmark was exca&d or il no benchmark war available 

NA= NC lmchmark availab!e. 

table6-66+1 xls 6122100 3:43 PM 



TABLE 40 

SELECTION OF ECOLOGICAL CONTAMINANTS OF CONCERN IN SEDIMENT: INORGANICS -AREA A 

NAWC WARMINSTER, PENNSYLVANIA 

OWW 

lable6-59tl .xIs 6/22/00 344 PM 
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TABLE 41 (PAGE 1 OF 2) 

SELECTION OF ECOLOGICAL CONTAMINANTS OF CONCERN IN SEDIMENT: ORGANICS -AREA A 
NAWC WARMINSTER, PENNSYLVANIA 

b4ml) 

CONTAMINANT EXPOSURE BENCHMARK ECOLOGICAL EFFECTS RETAINED AS 
OF POTENTIAL CONCENTRATION mw QUOTIENT (EEQ) Cot? 
CONCERN M1 I I I ,-I 
Volatile Organic Chemicals 
ACETONF I ,“!I I NA I I “FE 
CARBC , 
CHLOROFORM I Ii.;5 

..- 
I 6300 0.00 I NO 

CHLOROMETHANE 71 NAP I Nil -. .--. .-...-.. .._ 

I.l-DICHLOROETHENE 
I. 2-DICHLOROETHENE (TOTAL 
ETHYLBENZENE 
TFTRA, . _ . . I CHL0~nFTu-J~ I 
2-BUTANONL 
TOLUENE 
l.I.l-TRICHLOROETHANE 
TRICHLOROETHENE 
XYLENE (TOTAL) 
Semlvoletlla Omanlc Chemicals 

-. 

3 
16.33 

A 

. . . . . 

NAP 
NA 

NAP 

a.” 
NO 

YES 
NO . . I I *.- 

I CT I 9 ?e VIZ.2 i 

I . ., . IL” 
NAP NO 
NAP NO 
1600 0.61 NO 
NAP NO 

I 3506 I 16 I 218.75 I YFS I ACENAPHTHENE -._.._ .-- 
ACENAPHTHYLENE 270 ii 6.14 YES 
ANTHRACENE 6300 65.3 97.30 YES 
BENZ(A)ANTHRACENE Pocmlo 261 76.63 YES 
BENZO(A)PYRENE . 17mlfl .A.3” m 6.3 YES 
BENZO(B)F YFR 

..--- 
I .“” I “1.1.d 

:LUORANTHENE 1 25ooa I 3200 I 7.61 I .-.. 
I 4m nn <cl An I “CC I BENZO(G,H,I)PERYLENE ..,...,” I V,” I I LI.-ru 

BENZO(K)FLUORANTHENE 1 
I ILO 

2oooo 3200 6.25 I YES 
BlS(2-ETHYLHEXYL)PHTHAUiTk 7600 I 1300 I 608 YFS 
BUTYLBENZYLPHTHALATE ( 3 -. .._. -..- -60 I 63 I 6.03 

I 
I YES 

5700 NA YFS 

&ETHYLPHEN 
NAPHTHALEI 
PYRENE 

. .--. .- JL” I IV I 4.31 I YES 
IOL I 1400 I 670 2.66 YES 

NE 530 160 I RR1 I YFP 

table66D.xls6/22/W3:44 PM 



TABLE 41 (PAGE 2 OF 2) 

SELECTION OF ECOLOGICAL CONTAMINANTS OF CONCERN IN SEDIMENT: ORGANICS . AREA A 
NAWC WARMINSTER, PENNSYLVANIA 

WW 

CONTAMINANT EXPOSURE BENCHMARK ECOLOGICAL EFFECTS RETAINED AS 
OF POTENTIAL CONCENTRATION wsw QUOTIENT (EEQ) Cot? 
CONCERN 
Pesticides and PCBs 
4,4’-DDD 
4.4’-DDE 
A A’.ClDT _,. --. 
ALDRIN 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1246 
AROCLOR-1254 
AROCLOR-1260 
DELTA-BHC 
DIELDRIN 

I I I (1) 

130 16 a.13 YES 
12.6 2.2 5.73 YES 
600 1 600.00 YES 
78.5 100 0.79 NO 
2.7 100 0.03 NO ~~ 
110 I NAP NO 

Iwo NAP NO 
615 I 5 123.00 YES 

*..#s ,.1 “I?.? 

I 9.z I 1uLJ I “.“4 I I.” 
1 . ..- 1 .I,-. I 
I 4.0 ! NAP I I I”” 

r , I ” na “CC I ENDOSULFAN II 11 5.4 I ‘.W IL.2 
ENDOSULFAN SULFATE a.8 NAP NO 
ENDRIN 48 1W 0.40 NO 
ENDRIN ALDEHYC- loo I n AA NO 
ENDRIN KET”“= “.I” I NO 
GAMMA-CHL,. fin-, 1 Lln .-. . . ._ ,.I I 
ECOLOGICAL EFFECTS INDEX (EEI) 

table6-60.xls6/22/M:~ PM 



TABLE 42 
SURFACE SOIL CONCliNTRATIONS PROTECTIVE OF SEDIMENT/ECOLOGICAL RECEPTORSt3’ 

NAWC WARMINSTER, PENNSYLVANIA 

I I SOIL LEVEL I SITE 2 MAXIMUM SITE 3 MAXIMUM 

cots PROTECTIVE OF LEVEL LEVEL 
SEDIMENT 

SITE 2 SITE 3 SURFACE SOIL SUBSURFACE SURFACE SUBSURFACE 
SOIL SOIL SOIL 

INCIRGANICS Imn/ka\ 

ICopper 

12-Methylnapthalene 

I 4$-DDE I 49.4 I 58.4 I 

Acenaphthylene 

S/l-EAMERSONAKABLE 42 1 



TABLE 42 
SURFACE SOIL CONCENTRATIONS PROTECTIVE OF SEDIMENT/ECOLOGICAL RECEPTORSt3’ 

NAWC WARMINSTER, PENNSYLVANIA 

r 
cots 

I SOIL LEVEL I SITE 2 MAXIMUM I SITE 3 MAXIMUM 

I PROTECTIVE OF I LEVEL I LEVEL 
SEDIMENT 

SITE 2 SITE 3 SURFACE SOIL SUBSURFACE SURFACE SUBSURFACE 
SOIL”’ SOIL SOIL” 

Benzo(b)fluoranthene 
. ” 

5860 1060 I 5300 I 4s 

Benzo(g,h,i)perylene 1230 2220 

Benzo(k)fluoranthene 5860 1060 

Chrysene 2820 2820 I 
Dibenzo(a,h)anthracene 464 464 b 

Indeno(l,2,3-cd)pyrene 

Naphthalene 

(1) Assumes subsurface soils become surface soils in the future. 

(2) 
(3) 

Shaded cell indicates the maximum soil COC analytical result exceeds the PRG protective of sediment. 

Table adapted from Table 7-3 of OU-9 RI/FS ReDoH. Tetra Tech NUS. Aoril2000. 

SllEAMERSONArrABLE 42 2 



TABLE 43 

PRESENT WORTH ANALYSIS 
ALTERNATIVE 2 - ENVIRONMENTAL MONITORING AND INSTITUTIONAL CONTROLS 

OPERABLE UNIT 9, AREA A MEDIA OTHER THAN GROUNDWATER 
NAWC WARMINSTER, PENNSYLVANIA 

Capital Costs 

Institutional Controls 

Capital Costs 

Year 

I 2 3 4 5 

$25,000 

$21,403 

Total Yearly Capital Cost 

O&M Costs 

Erosion & Sedimentation O&M 

Monitoring Costs 

Total Yearly O&M Cost 

$46,483 

$5,000 $3,000 83,000 $3,000 $3,000 

$100,474 $57,499 $28,749 $28,749 $28,749 

$105,474 $60,499 $31,749 $31,749 $31,749 

I-Year Reviews $12,000 

Total Yearly Cost’ $151,957 $60,499 $31,749 $31,749 943,749 

Total 

Present Worth 

Present Worth Factor Based on 7% 1 .oooo 0.9346 0.8734 0.8163 0.7629 

Present Worth $151,957 $56,542 $27,730 $25,917 $33,376 $295,52 

6/23/00 OUQFSrevised.xls PW Analysis 



TABLE 43 
ALTERNATlM 2 - ENVlRONMENTAL YONlTORlNQ AND INSTlTUllONAL CONTROLS 
OPERABLE UNIT 9, AREA A MEDIA OTHER THAN GROUNDWAER 

CAPITAL COSTS 
1 SUBCONTRACTED COSTS 

1.01 Surveyor 1 IS s3,wo.oo tww so so SO SB.ow 
1.02 90 90 90 90 94 
1.03 $0 so 90 90 en 

_  ̂ .n CA en 1.04 so 
1.05 :i ii E E 90 
1.08 so 90 90 90 $0 

Subtotal 93,ooo so SO SO 23,ooa 

Overhead on Labor Cost @ 30% 
G &A on Labor Cost @ 10% 

PA Sales Tax on Material 6% 
G CA on Matefiat Cost @ 10% 

G 4 A on Subcontract Cost @ 10% 
Total Dlmct Cost 

Indirects on Total Direct Labor Cost Q 75% 
Profit on Total Direct Cost @ 10% 

90 90 
SO SO 

so so 
SO SO 

S353 5300 

95.300 so 90 50 96.3w 

90 $0 
9930 

Total Field Cost 96.930 

t49802930a54w 

2 PROFESSIONAL LABOR P4 
2.01 Preparatory (VvP, SAP, HASP. Procw Sub) 90 hr s8o.w 90 so s4.m 90 94.9w 943. 
2.02 Procure Subcontracts 40 hr $80.00 SO so s2.400 so 92.400 943. 
2.03 so 90 90 90 90 343. 
2.04 90 so so so so 943. 
2.05 so $0 90 SO to 943. 

50.W S7,2M).W 57.200 

Overhead on Labor Cost @ 30% $2,160 
GhAonLaborCost@lO% 9720 

Indirects on Total Pmf. Labor Cost @ 25% $1 ,Boa 
Pmfit on Total Cost @ 10% S72O.W 

Total Prof. Labor Cost t12.800 

Total Field Cost + Prof. Labor 

contingency I@ 10% 

ESTIMATED CAPITAL COSTS 

s19.530 

$1.953 

$21,493 

OUSFSrevised.xls 2COSTS 
wmoo 1 



TABLE 45 
ALTERNATIVE 2 - ENWRONMENTAL MONITORING AND INSllTUTlONAL CONTROLS 
OPERABLE UNITS, AREA A MEDIA OMER THAN GROUNDWATER 

1 MONITORING 
YEAR I. Quarbxly MannwIng 

1.01 Analytical 15 samplaslquarter 60 sampk $726.00 243.580 so so so S43.560 
1.02 Macmbver(~bfateAnaiylbal 2evenl.s IO sampk s4w.w s4.w so so so s(w 
1.03 Per Diem /SledI Ecokgkl 6 days Sll7.00 se39 so 90 $0 s93a 
1.04 Vehlde I6 days s75.00 s1.2w w. fo 20 11.209 
1.05 Vehide mti~US!aff Emloekl 8 days S42.09 s-339 so so so s338 
1.06 TmveVGt~NEcok&i 2 trips $525.0, $1 .OM so 20 20 Si.OM 
1.07 FleU,~boRpeaplsleve"t+mobldemobSMlrJnvenl 200 hour4 s25.w 20 so s5.ooo So ss.wo 
1.08 Field ,&or 6la” Emk.$sl2 own15 Q 4S hlSIBvenl= 92 hours s30.00 so so S2.790 so S2.7@3 
1.09 Data Va!Mdbn (OA!QC) 4 hrlquadsr 12 how3 S30.W so so s380 so s360 
1.10 Report Pmpmtbn 45 hrlmport 160 hours S30.W 20 so s5.400 so 55,400 
1.11 IDW 0 emlb so so so so so 
1.12 0Dcs.@500/emt 4 evwds S5W.W so Pan so so am 
1.13 Equipment Renlal @WW/ewnl 4 evenls s3w.w so so so tl.2W Sl.2W 
1.14 Pm@3 Management Shr./evenl 20 hrr s35.w 20 so s7w so S?W 

S"btO+A S51.092 s2,ow s14.229 s1.200 268.502 

obwhead on Labor cost @ 34% 
GLAonLab-xCost@ 10% 

PA Saks Tax on Material 6%: 6% 
G 6 A on Matedal Cost @ 10% 

G6AonSubm!dmdCod@ 10% 

TOM Dincl cosl 

lndireds on Total Direct Labor Cost @ 50% 
Prnlil on Total Dlmd COSI @ 10% 

SUbtotal 

Hoslh &Safely Montodng @ 3% 

s4.m s4.2BB 
$1.422 $1.422 

si20 St20 
$212 $212 

SS.106 S5.108 

SW.194 S22.332 S19.909 s1.200 S79.630 

19.954 $9.954 
57.993 

$97.547 

s2828 I 

Total Monnoring co* SlW.474 

2 YEARS 2 through S. Semi-mn”al monnoring 
2.01 Anatylkal 15 sampks/evenl 34 aampk S72S.W s21.780 so so so S21.799 
2.02 MacmbvadabmleAnaiylb4 Zsvmk IO rmlpl.3 s4w.w wwo so so so wJw 
2.03 Per Dkm /Staff Eco!eqkl a days s117.00 s93a a0 so $928 
2.04 Vehicle 8 days S75.W mw so ii so 26W 
2.05 Vehlob m”,sUSWl Ewlopkl 6 days S42.w s336 so so so s-339 
2.08 TmvaUStaff Embgkt 2 ups S52s.w Il.050 20 so so s1.050 
2.97 FkU labor2 psople,want+mob,dsmob IW hours S2S.W so so szsw 20 52.500 
2.09 Fkkl labor Slaff Embgkl2 evenk 0 46 hrslevenl= 92 houn s30.w 20 so 9,790 so S2.790 
2.09 Data Vsffldbn (OA!OC) 4 hrlsvsnt I hours s30.w so so S240 so S240 
2.10 RepotI Ptwparallon 45 hrJmpod 90 hours s30.w so so S2.7w so S2.709 
2.11 IDW 0 events so so so so‘ so 
2.12 ODO'S @5wmelll 2 OMnts tsW.W so SlwJ so so II *no0 
2.13 Equipment Rental @S3Wlewd 2 emrds s3oo.w 20 so so se40 26W 
2.f4 Pm@4 Msnagemenl ShrJewnt IO hrr US.00 50 so s350 so s-350 

Subtotll S29.702 $1 .wo s8,550 SW0 S3S.952 

ovahead on Labor cost Q) 20% S-z565 s2.535 
G 6 A on Labor Cost Q, 10% SW5 SW5 

ME Saks Tax on Material By: 6% SE0 SW 
G 6 A on MaterM Cost @ 10% Sloe $108 

G 6 A on Submntmd Cod Q, 10% S2.970 S2.070 

Total Dlrnct can $31.572 51.168 111.970 SW0 S45.309 

$55,924 

3 OugFsmvisedxk Sampling 



TABLE 44 
FEDERAL AND STATE WATER QUALITY STANDARDS AND AWQCs FOR AREA A SEDIMENT 

NAWC WARMINSTER, PENNSYLVANIA 

COCs(4) 

INORGANICS 

Federal AWQC for State AWQC for Protection of State AWQC for State Health Standard 
Ingestion(‘) Aquatic Life@) Protection of Human for Groundwatet@)(pglL) 

t MgW Health(2) @g/L) I 2500 TDS I > 2500 TDS 

Water and 1 Organisms Continuous(Bg;L) Maximum 
Organisms Concentration Concentration 

Antimony 14 

Arsenic .0018 

Barium NA 

Cadmium NA 

Chromium NA 

Cobalt NA 

Copper 1300 

4,300 

0.14 

NA 

NA 

670,000 

NA 

NA 

219 1095 10 61600 

190@’ 360n 50 50 / 5,000 

4,100 20,500 1,000 2000 / 200,000 

1 .(y3K3) 3 7(3W IO 51500 

1 (-JVW) 15(3)(7)(8) NP 100 / 1 o,ooo’6’ 

19 95 NP None 

1 1(3w3) 17’3”8’ 1,000 1,000 / 100,000 

Lead 
I I I I I I 

50 NA 2 5’3W 65(W) 50 51500 

Manganese 

Mercury 

Nickel 

Silver 

Vanadium 

50 100 

0.14 0.15 

610 4,600 

NA 50 

NA NA 

NP 

0.012 

1&)(3)@1 

NP 

103 

NP 

2.1@’ 

1,400(3)@) 

3 5(3W 

515 

NP 

0.144 

600 

200 

NP 

1, ooo’g’ 

21200 

100 /10,000 

100 / 10,000 

None 

Zinc 
I I I I I 

NA NA I 
1 (J()(3)(8) 

I 
1 ;(y3Nv 5,000 None 

I 

ORGANICS 1 
I I I I 
I 

I 
I 

Acenaphthene 

Acenaphthylene 

Acetone 

Anthracene 

1,200 

NA 

NA 

9,600 

2,700 

NA 

NA 

110,000 

17 

NP 

86,000 

NP 

85 20 

NP NP 

446,000 4,000 

NP 10,000 

None 

None 

None 

None 

UDOCUMENTS/NAVY/7603I14093/SECi’ 7-8 



TABLE 44 . 
FEDERAL AND STATE WATER QUALITY STANDARDS AND AWQCs FOR AREA A SEDIMENT 

NAWC WARMINSTER, PENNSYLVANIA 

COCs(4) Federal AWQC for State AWQC for Protection of State AWQC for State Health Standard 
Ingestic$) Aquatic Life(‘) Protection of Human for Grqundwater@)(ug/L) 

WW 
Continuous(pg’L) Maximum 

Health’2)(pg/L) I 2500 TDS I > 2500 TDS 

Water and Organisms 
Organisms Concentration Concentration 

Aroclor-1254 4.4E-05 4.5E-05 0.014 1.0 0.00004 0.5150 

0.014 1.0 Aroclor-I 260 4.4E-05 4.5E-05 0.00004 0.5150 

Benzo(a)anthracene 0.0028 0.031 0.1 0.5 0.003 None 

Benzo(a)pyrene 0.0028 0.031 NP NP 0.003 0.2 I20 

Benzo( b)fluoranthene NA NA NP NP 0.003 None 

Benzo(g,h,i)perylene NA NA NP NP NP None 

Benzo(k)fluoranthene 0.0028 0.031 NP NP 0.003 None 

Bis(2-ethylhexyhphthalate 1.8E-03 5.9E-3 909 4,545 2 6/600 

2-Butanone NA NA 32,200 161,000 2,000 None 

Butylbenzylphthalate 3 5.2 35 140 300 None 

Carbazole NA NA NP NP NP None 

Chrysene 0.0028 0.031 NP NP 0.003 None 

4,4’-DDD 5.9E-04 5.9E-04 0.001 0.55 NP None 

4,4’-DDE 5.9E-04 5.9E-04 0.001 0.55 NP None 

4,4’-DDT 5.9E-04 5.9E-04 0.001 0.55 0.0005 None 

Dibenz(a,h)anthracene 0.0028 0.031 NP NP 0.003 None 

Dibenzofuran NA NA NP NP NP None 

Cis-I ,2-Dichloroethene NA NA NP NP NP 70 /7,000 

Trans-I ,2-Dichloroethene 700 NA 1,350 6,750 700 100 / 10,000 

Endosulfan II NA NA NP NP NP None 

UDOCUMENTSINAVYl7603I14093/SEC7 7-9 



TABLE 44 
FEDERAL AND STATE WATER QUALITY STANDARDS AND AWQCs FOR AREA A SEDIMENT 

NAWC WARMINSTER, PENNSYLVANIA 

COCs(4) 

Fluoranthene 

Fluorene 

Indeno( 1,2,3-cd)pyrene 

2-Methylnaphthalene 

4-Methylphenol 

Naphthalene 

Pyrene 

Federal AWQC for State AWQC for Protection of State AWQC for State Health Standard 
Ingestion(‘) Aquatic Lifet2’ Protection of Human for Groundwate#(pg/L) 

WW) 
Continuous(pg’L) Maximum 

Health”(pg/L) I 2500 TDS I > 2500 TDS 
Water and Organisms 
Organisms Concentration Concentration 

300 300 40 200 300 None 

1,300 14,000 NP NP 1,000 None 

.00028 .0031 NP NP 0.003 None 

NA NA NP NP NP None 

NA NA NP NP NP None 

NA NA 43 135 10 20 / 2,000 

960. 11,000 NP NP 1,000 None 
I I I I I I 

Tetrachloroethene 0.8 8.85 139 695 0.7 5/500 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
TDS 
NA 

EPA, 1993. Water Quality Criteria Summary-Draft. Offtce of Science and Technology, Health and Criteria Division (4304) Washington, DC. 
25 PA Code Chapter 16 
Based on assumed hardness of 100 ug/L, must be evaluated on a site-specific basis for receiving stream(s) of concern. 
COCs include risk-based COCs for soil and ecological COCs for Area A sediment. 
PADEP Land Recycling Program Technical Guidance Manual Supplement, November 1996. 
Value for total chromium. 
Value for Chromium VI. 
Dissolved criteria. 
25 PA Code, Chapter 93. 
Total Dissolved Solids. 
Not Available/Not Promulgated 

UDOCUMENTSINAVY/7603Il4093/SEC7 7-10 
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Figure 2. NA WC Site Location Map 
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Earth Data 

GROUND WATER AND ENC’IROWMENTAL CONSULTANTS 
ST MICHAIXS, MARYLAND AXD W’TON, PENNSYLVANIA 

May 3 1.2000 

Mr. Tom Ames 
BRAC Environmcnral Coordinator 
Caretaker She Offke 
r.0. Box 2609 
Warminster, PA 18974-0061 

RC: Forrner Naval Air Warfare CenLer (NAWC) Warrnhster. Pennsylvania 
Comments on: 
Proposed Plan for Operable Unit-9 (OU-9) 
Proposed Plan for Operable Unit-8 (OU-8) 
Proposed Final Remedy far Operable Unit-4 (OU-4) 

Dear Mr. Ames: 

Ear& Data lncorporartd (Each Data) is envir~nmcntal consultant to the Warminster Municipal 
Authority (N&IA). On behalf of WMA, Earth Drrta has reviewed the above-refercnccd 
documents. ‘ihc following comments are provided. 

These comments do not represent a legal statement of position regarding any possible 
contamination ol’any of WMA’s wafer supply wells, the groundwarer resource from which 
WMA obtains its supply or orher propmy under the control of WMA now or in the future. 

Comments on Proposed Plan for OU-9 

Historically at NAWC Warminstcr, sanitary wastewater was treated at an on base ucatment 
plant. The planl, which was constructed in 1945, had a history of not meeting permitted 
discharge titeria. The p1a.n~ has been taken ON of operation and ti current wkste stream 
discharges to the WMA waslewatcr treatment facility. 

Under the cumnt base reuse skitegy, the ‘Navy wilI transfer land in the vicinity of Sire 1 
(including the former on-base treatment plant) to WMA as part of a public &r&it conveyance 
through the U.S. Department of Health and Human Services. The former treatment plant will be 
demolished and W&IA will construct a new state-of-the-art facility in its place. 

The remedial altemarive for OU-9 preferred by the N&y and the EPA (A,hernative 2) 
conremplales the protection of human hsahkthrough rhe impIacement of institurional conlrols to 
prevent excavation and construction activities. 

WHiTElAND ~CHNOLOGY CENTER 

924 SPRINGDALE DRlVE EXTON. PENNSYLVANU 19341 

TELEPHOA’E: (6101 524-9466 FAX: [610) 52W4SL 
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Mr. Tom Am-es 
May 3 1.2000 
Page 2 

AS presented in rhc plan, ihe description &Alternative 2 is incomplete as it provides no specitic 
details as to where the institutional controls will be required. This is an imponant considerarion 
given IIIZAI the building of the new wasrexvater treatment plant will necessarily involve excavarion 
and construction activilics. 

Given WILlA’s planned use ofrhe area, which is essential to base reuse, instilutional conrrols are 
not adequately protective of public heal& or safety. WMA believes hazardous subsmces in tie 
area of its proposed construction activities should be excavated and removed to an approved off- 
site TSD. 

Comments on Proposed Plan for OU-8 

No Comments 

Comments on ProDosed Final Remedv for OU-4 

. The Navy’s imcrpretarion of three continuous hydrogeologic units (A, B, and C) 
oversimplifies the complex hydrogeology in Area D. 

. The historical contamination seen in base supply wells SW- 1 and SW-2 does not suppon 
the Navy’s conclusion that groundwaler in Unit C does not contain concentrations of 
contaminants that present a risk to human health and the environment. Further. the 
contamination of SW-l and SW-2 is inconsistent with the interpretation rhat vertical 
intermixing among the hydrologic units is limiti and controlled by the presence of s-i- 
confining geologic unils. 

. The firs1 version of the RI/FS, which was provided w WMA to review, sxatcd char tie 
released portion of the TCE plume attributable 10 NAWC Warminster will conrinue to 
migrate in a north northweaern direction where ir will be imerccpted by Wk4.4’~ Well 26 I 
as pan ofthe Area D groundwater remedy. 

The currem version of the RBFS does not discuss the migration of Area D related 
contamination toward Well 26. Rather, the remedy for the ofTsite plume attributable LO 
rhe Naq will be natural attenuation. 

It is the Navy’s interpretation that the distibution of contaminants in bToundwat& and 
groundwater flow data point to a source of conlamination near Area I3 riot r&red to 
TUAWC Warminster.. In response7 tiae EPA has initiated an independent investigation. To 

date, EPA’s investigation is incampkse. As a resulr, rhe Navy’s cowlu~ion can’t be 
supported. 



Mr. Tom Ames 
Mq 3 1.2000 
Page 3 

. 
. 

The selection of a final remedy based dn perceived third party liability issues is 
inconsistent with the decision making criteria specified in the FJCP. WMA views 
alternatives 3a and 3b as being consistent with the NCP by providing better overall 
prorection of human health and tie tnvironment. . 

WMA a’pprzcialcs the opportunity to provide thtxe comments. If you have any questions please 
contact me at (6 10) 524-9466. 

P-04 
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Sincerely. 



\ 
PENNONf ASSOCIATES hk. 

CONSULTING ENGINE= May 30,200O 

OneDdRaza 

3001 Market Surer 5f.W 200 

PhllmWpMa, iv+ 19 1044e9i 

Tel: 215=222~3000 

Fax: 215~222~3558 

WAR&I-9608.002.01 

Mr. Lonnie Monaco 
Naval Facilities Engineering Command (NAVFACENGCOM) 
Northern Division 
Environmental Contracts Branch, Mail Stop No. 82 
10 Industrial Highway 
Lester, Pennsylvania 19 113 

RE: RT/FS Report for OU-9 (Area A: Media other than groundwater). 
Former NAWC Warminster 

Dear Mr. Monaco:. 

pennoni Associates Inc. (YPennoni”), on behalf of Warmineter Township, has 
reviewed the “Remedial lnvestigation@emribiii~ Study Reportfbr Operable &it 
!7” prepared by T&-a Tech NCJS and dated April 2000. Based on our review of the 
above referenced report., we offer the foIlowing comments. 

1. The SUrface and subsurface post-excavation concentrations for lead exceed 
the PADEP soil to groundwater pathway standard. The lead Ievels da 
exceed the clean-up goal of 1000 mg/kg, which contradicts the first buIlet in 
Section 4.9. The potential to impact groundwater and su&e water needs to 
be addreseed. 

2. The report dkcussee detections of various contaminants in s&ace water but 
does not compare them to the PADEP surface water criteria (Chapter 16). A 
review of the surface water data reveals that there wore several exceedanoes 
of the PADEP human health criteria, including tetrachloroethene, 
benzo(a)anthracene, and pyrerre. The risk assessment concluded thti there 
was no unacceptable risk to humans because of the industrial land use. It 
was not clear in the report how f&r downstream the impacts extend and 
where the PADEP criteria are met. An evaluation of downstream impads 
should be provided. 

3. Sewal organic and inorganic parameters were found with elevated 
concentrations posing awlogioal risks in the str~~sediments. The apparent 
source is Area A and the shxm sewer autfalls. T)lt origin of the stormwater . 
is not clearly ’ delineated. Although ecological risks are present, no 
remediation alternatives for the sediments, are proposed 
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‘* Mr. LormieMonaco 
WARM 9608.002.01 

Page 2 of’2 
RIB'S Report for OU-9 

4. The only’ alternative evaluated in the FS is htifut~onal Controls and EnvinmmenfaZ 
Manirorlng. Alternatives that would have included remediation or capping of impacted swils 
or sediments were excluded in the screening process: Based on our review, we believe ihalt 
there are feasible remediation alternatives that should be evaIuated in the normal adysis 
process. 

If you have any questions, please do not hesitate to contact us. 

Very Truly Yours, 

PENlJ$IN' ASSOCIATES, 3NC. 

ony Sauder, P-E., P.G. 
S&or H~drogeologist 

cc: Roben: Camarata, Warminster Township 

r Kevin J, Davis, P.E. 
Associate Vice President 
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