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Declaration 

Site Name and Location 

Installation Restoration Program Site 
Site 20 - Runway Joint Sealing Tar Drum Disposal Site 
148th Fighter Wing, Minnesota Air National Guard Base, Duluth International Airport, 
Duluth, Minnesota 

Statement of Basis and Purpose 

This Decision Document (DD) presents the selected remedial action for Site 20 at the Minnesota 
Air National Guard Base at Duluth International Airport (DIA). This decision is based on the 
results of a drum and soil removal action conducted in August 1989 under the Installation 
Restoration Program (IRP) at the 148th Fighter Wing, Minnesota Air National Guard, DIA, 
Duluth, Minnesota. 

Description of the Selected Remedy 

Based on the current conditions at Site 20, it has been determined that no significant risk or threat 
to public health or the environment exists. Therefore, no further action under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the 
Superfund Amendments and Reauthorization Act of 1986 (SARA), is required. 

Declaration Statement 

This Category II DD has been prepared in accordance with the June 1995 U.S. Air Force No 
Further Response Action Planned (NFRAP) Guide. The DD represents the selected action for 
this site developed in accordance with CERCLA, as amended, and to the extent practicable, the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). It also satisfies the 
requirements of the National Environmental Policy Act (NEPA) that apply to CERCLA response 
actions. It has been determined that the selected remedy of no further response action planned is 
protective of human health and the environment, attains federal and state requirements that are 
applicable or relevant and appropriate, and is cost-effective. The statutory preference for further 
treatment is not applicable because contaminant levels at the site have been determined to present 
no significant threat to human health or the environment; therefore, no further treatment is 
necessary. 
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Concurrence Record 
for the NFRAP Decision at the 148th Fighter Wing, 
Minnesota Air National Guard, 
Duluth International Airport, Duluth, Minnesota 

DAVID C. VAN GXSBECK DateV 
Chief, Environmental Division 
Civil Engineer Directorate 

MinnesopfTollution Control Agency (MPCA) Date 

Site 20 - Runway Joint Sealing Tar ~T>4^  Concur 
Drum Disposal Site [ ]    Do Not Concur (Please provide reasons.) 
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Decision Summary 

1.0 INTRODUCTION 

This Decision Document (DD) supports the no further response action planned 

(NFRAP) decision for Site 20 (Runway Joint Sealing Tar Drum Disposal Site) at the 148th 

Fighter Wing, Minnesota Air National Guard (ANG), Duluth International Airport (DIA), 

Duluth, Minnesota (hereafter referred to as "the base"). 

The base is located at the DIA in St. Louis County, northeastern Minnesota, 

approximately 7 miles northwest of the City of Duluth (see Figure 1-1). The purpose of this 

Category II DD (as specified in the June 1995 U.S. Air Force NFRAP Guide) is to summarize the 

existing data for the site, to evaluate the risk to human health and the environment, to describe 

the corrective actions that have been completed at the site, and to provide the ANG's rationale 

for making the NFRAP decision for this site. 

The primary source of information used to derive and support the NFRAP 

decision for Site 20 was a September 1989 Remedial Sampling, Testing, and Protection of 

Barrels Containing Waste Tar Final Report (prepared by Bay West, Inc.). Environmental setting 

and other general information were obtained from a June 1996 Site Investigation (SI) Report for 

Installation Restoration Program (IRP) Sites No. 25 and No. 26. Additional supporting 

information was obtained from documentation generated during a drum and soil removal action 

that was completed at Site 20 in June 1991. 

A description of Site 20 and its surrounding areas is provided in Section 1.1. 

Information on the history of Site 20, including enforcement actions, is presented in Section 1.2. 

Highlights of the base's community participation efforts are presented in Section 1.3. The scope 

of the response action at the base is discussed in Section 1.4. A discussion of the characteristics 
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Figure 1-1.   Location of the 148th Fighter Wing, 
Minnesota ANG, Duluth International Airport, Duluth, Minnesota 
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of Site 20, including information on the physiography, geologic setting, climatology, 

environmental media, and receptors at the site, is presented in Section 2.0. An analysis of 

available site-related data, as well as an evaluation of the human health risks posed by the site, 

are presented in Section 3.0. The NFRAP decision and the rationale for this decision are 

presented in Section 4.0. Appendix A provides a list of the references that were used to prepare 

this DD and a copy of the Administrative Record Index (ART) for the base. Appendix B contains 

copies of supporting documentation for the drum and soil removal action. Appendix C provides 

information on background levels of polycyclic aromatic hydrocarbons (PAHs) in surface soil 

samples collected from urban locations. 

1.1 Site Name. Location, and Description 

Sections 1.1.1 through 1.1.5 present an overview of Site 20, including a 

description of the site; the topography of the area; and information on critical environments, 

adjacent land uses, and nearby populations. Sections 1.1.6 and 1.1.7 provide information on the 

general surface water/groundwater resources and surface/subsurface features of the area. 

1.1.1 Site Description 

Site 20 (Runway Joint Sealing Tar Drum Disposal Site) is a man-made, grassy 

drainage swale, approximately 50 feet in diameter, that is located to the north of the East-West 

Runway (see Figure 1-2). The drainage swale is part of the DIA's stormwater drainage system. 

Site 20 was identified in 1988 during an informal tour of the base conducted by the Minnesota 

Pollution Control Agency (MPCA). During the tour, 17 drums of runway joint sealing tar were 

discovered in the swale; it is not known when the drums were placed in the swale.  Most of the 

drums had rusted, and a small amount of tar had leaked from some of the drums onto the ground. 

The base removed the drums, along with spilled tar residue and contaminated soil, in August 
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1989; during this removal action, an additional 27 drums were found, resulting in a total of 44 

drums. The 44 drums and the contaminated soil were shipped off site as hazardous waste on 19 

June 1991. 

1.1.2 Topography 

The glaciated terrain surrounding the base is characterized by poor drainage, low 

irregular relief, and many shallow lakes and bogs. The base is located on relatively flat 

topography, with surface elevations that range from approximately 1,400 to 1,430 feet above sea 

level. During the construction of the airport, the topography of the area was affected by 

extensive cut-and-fill operations that involved filling in pre-existing bogs, lowering or removing 

small knobs, and creating or relocating drainage channels. Site 20 is a grassy, brush-covered, 

man-made drainage swale. Except for the depression of the drainage swale itself, the area around 

the drainage swale is generally flat because it has been graded for use as a runway. 

1.1.3 Critical Environments 

For the purpose of this discussion, critical environments are defined to include all 

lands and waters that are specifically recognized or managed (by federal, state, or local 

government agencies or private organizations) as rare, unique, unusually sensitive, or important 

natural resources. These areas include permanent and seasonal habitats of federally designated 

endangered species, nature preserves (including federal and state parks), wilderness areas, 

wildlife sanctuaries, and wetlands, but they do not include parks established solely for historic 

preservation or recreation. 

According to the August 1993 Preliminary Assessment (PA) Report, the Canosia 

Wildlife Management Area (WMA), which is located 4.1 miles northwest of the base, is used as 

a nesting area by the Osprey, an endangered bird species. 
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The PA Report also states that the base and its surrounding areas are located 

within a major flyway for migratory birds. Traditional wildlife areas that support regional bird 

migrations are protected. In addition to the Canosia WMA, several Sensitive Natural Areas 

(SNAs) and other WMAs are located in the vicinity of the base; these areas include: the Moose 

Mountain SNA, the Hearding Island WMA, the Interstate Island WMA, and the Hemlock Ravine 

SNA. 

Wild Rice Lake, which is located 2.5 miles north of the base, is classified by the 

Minnesota Department of Natural Resources (MDNR) as a Protected Water. Antoinette Lake, 

which is located 2.75 miles northeast of the base, is also designated as a Protected Water. This 

lake serves as the headwaters for the Amity River, which flows southeast into Lake Superior. 

One perennial stream (Miller Creek) flows southeast across the southeastern corner of the base 

and is designated by the state as a Trout Stream; however, it has not been restocked by the 

MDNR since 1973, according to the August 1992 Resource Conservation and Recovery Act 

(RCRA) Facility Investigation Report. 

1.1.4 Adjacent Land Uses 

Site 20 is located north of the East-West Runway at DIA and west of the base 

boundary. Miller Creek flows across the southeastern corner of the base. The base is bordered 

on the west by DIA and is surrounded on the north, east, and south primarily by woodlands/ 

wetlands; however, scattered residential properties, light commercial development, and mobile 

home parks are located around and within 1/2 mile of the airport property. 

1.1.5 Nearby Populations 

The base is located approximately 7 miles northwest of downtown Duluth. The 

estimated population of the Duluth-Superior Standard Metropolitan Statistical Area is 217,000. 
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The total population of the base is 947; 330 of these people are employed full-time. The 

residential area nearest to Site 20 is located about 1 mile east of the site, along Rice Lake Road. 

1.1.6 General Surface Water and Groundwater Resources 

Hundreds of surface water bodies, including wooded bogs, wetlands, and small 

ponds, surround the base. Wild Rice Lake and Antoinette Lake are located 2.5 and 2.75 miles 

north and northeast of the base, respectively. Miller Creek, a perennial stream, flows southeast 

across the southeastern corner of the base. 

Two hydrogeologic units underlie the base area: unconsolidated glacial materials 

(till) and the underlying bedrock (the Duluth Gabbro). Limited groundwater is present in fracture 

zones in the bedrock. The groundwater is directly recharged from the ground surface to the 

shallow water table in the glacial till, where it flows horizontally in the water table and 

discharges to local streams, tributaries, and ponds. The water table is also continuous with marsh 

and bog areas, where the water is located at or above the ground surface. 

Lindholm, et al. (1979) reported that groundwater yields are generally less than 25 

gallons per minute for glacial till and less than 5 gallons per minute for bedrock. The glacial till, 

however, is used in rural areas as a water source through low-production, hand-dug, or shallow- 

drilled wells. The well depths in the area range from 10 to 208 BGS, with most depths in the 

tens of feet. When the till is used as a water source, the wells are dug open-end; where the 

Duluth Gabbro is used as a water source, the wells are completed as an open hole. In both cases, 

the lower parts of the wells themselves are used as reservoirs. 

In general, the base and the homes located near the base obtain their drinking 

water from the City of Duluth public water system. The water system intake is located in Lake 

Superior, which is situated nearly 10 miles south of the base. A few private water wells are 

located in the rural area that surrounds the airport and the base. The private wells are used for 
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domestic purposes, with the exception of one well located in Section 12, Range 15W, Township 

50N; this well is classified as a commercial well (August 1993 PA Report). 

1.1.7 Surface and Subsurface Features 

Site 20 is a man-made, grassy drainage swale that is located north of the East- 

West Runway. The area is covered by brush and small trees. The drainage swale is part of the 

DIA's stormwater drainage system. No other surface or subsurface features are present at the 

site. 

1.2 Site History and Enforcement Activities 

Sections 1.2.1 and 1.2.2 present a history of Site 20 and a discussion of the 

regulatory agency/public involvement at the site. 

1.2.1 Site History 

Site 20 (Runway Joint Sealing Tar Drum Disposal Site) was identified in 1988 

during an informal tour of the base by the MPCA. During the tour, 17 drums of runway joint 

sealing tar were discovered in a swale located near the East-West Runway; it is not known when 

the drums were placed in the hollow. Most of the drums had rusted, and a small amount of tar 

had leaked from some of the drums onto the ground. 

During August 1989, Bay West, Inc. sampled and containerized the tar drums and 

the spilled residue, which appeared to be a petroleum-based, tar-like sealant. During the site 

work, an additional 27 drums were found, resulting in a total of 44 drums. One of these drums 

was a 55-gallon galvanized drum that contained unknown material; the other 43 drums were 55- 

gallon drums that contained tar. Bay West, Inc. collected one sample from each of the forty-three 

55-gallon drums of tar and two samples from the one galvanized drum of unknown material. Six 
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shallow soil samples were also collected from the dram disposal area. A total of nine samples 

(five samples selected randomly from the 43 tar drums, one sample from the galvanized drum of 

unknown material, and three soil samples from the drum disposal area) were submitted to Aspen 

Research Corporation for laboratory analysis of volatile organic compounds, semivolatile organic 

compounds, and polychlorinated biphenyls (PCBs). The pH and flashpoint of the sample from 

the galvanized drum were also determined by the laboratory. 

After the drams and the dram disposal area were sampled, Bay West, Inc. 

overpacked all 43 tar drums and the 1 galvanized dram into 85-gallon drams. Residual tar from 

the ground surface and contaminated surface soil were overpacked into 6 additional 85-gallon 

drams and into the void spaces of the 43 tar drams.   Bay West, Inc. noted that the tar on the 

ground surface ranged from 1 to 6 inches thick; however, the material had not penetrated the soil 

below 1 inch. All tar on the ground surface and all visibly-stained soil were removed during the 

removal action. After packaging, all fifty 85-gallon drams were delivered to Building 511 for 

storage, pending disposal. 

On 19 June 1991, the drams were shipped as hazardous waste to Tricil 

Environmental Management in Millington, TN. 

1.2.2 Regulatory Agency/Public Involvement 

On 14 November 1988, after the dram disposal area was discovered, the MPCA 

issued a Notice of Violation (NOV) to the base. In accordance with the requirements of the 

NOV, the base submitted a revised Statement of Work to clean up the site by 30 April 1989. In a 

letter dated 16 February 1989, the MPCA informed the base that the revised SOW adequately 

addressed the requirements of the NOV.  The dram and soil removal action was conducted in 

August 1989, and the drams and contaminated soil were disposed off site in June 1991. 
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1.3 Highlights of Community Participation 

An Administrative Record, which contains information that was used to support 

IRP decision-making, has been established at the base. A copy of the Administrative Record 

Index (ARI) for the base is provided in Appendix A. The Base Environmental Manager has also 

established public information repositories at the base and at the Duluth Public Library. The 

information repositories provide final versions of IRP documents to the public. A Community 

Relations Plan (CRP) was completed for the base in May 1996. According to base personnel, no 

public comments concerning Site 20 have been received to date. 

1.4 Scope of Response Action 

This DD addresses only Site 20 at the base. Fourteen other sites at the base (Sites 

2, 3,4, 8,10, 17, 18, 19, and 21 through 26) are also included in the IRP. No operable units have 

been designated at the base or at the site. 
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2.0 SUMMARY OF SITE CHARACTERISTICS 

This section provides a summary of the characteristics of Site 20, including the 

physiography, geologic setting, climatology, environmental media, and receptors at the site. 

2.1 Physiography. Geologic Setting, and Climatology 

The base is located within the North Shore Highland section of the Superior Upland 

physiographic province, which is characterized by Pleistocene glaciation. As a result of this 

glaciation, local relief may have distinct glaciation features, such as kames, kettles, marshes, and 

moraines. The glaciated terrain near the base is characterized by poor drainage, low irregular relief, 

and numerous shallow lakes and bogs in low areas. During the construction of DIA, the land was 

subjected to extensive cut-and-fill operations that affected both topography and drainage. Pre- 

existing bogs were filled in, small knobs were lowered or removed, and drainage channels were 

built or relocated to direct site runoff. Although the National Geodetic Vertical Datum (NGVD) 

elevation of the base is approximately 1,400 feet, the land surface to the east of the base drops off 

abruptly to an elevation of approximately 600 feet NGVD across the City of Duluth to Lake 

Superior. 

The City of Duluth and its surrounding area (including the base) lie on the southern 

margin of the Superior Province of the Canadian Shield (Medaris, 1983), which consists of a large 

region of Precambrian sedimentary and igneous rocks that have been metamorphosed and 

deformed. This area is underlain by crystalline bedrock that is known as the Duluth Gabbro, which 

is part of the Duluth Complex. This bedrock is composed of various intrusive igneous rocks that 

contain large amounts of heavier elements such as calcium, iron, and magnesium. The Duluth 

Gabbro is a dense, heavy crystalline rock that contains few to no pore spaces. However, it can 

contain fracture zones that can be spaced closely together or miles apart. 
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The Precambrian bedrock of the Duluth area and northern Minnesota has been 

scoured by glaciers of Pleistocene Age, which removed younger rock units located over the 

Precambrian surface (Medaris, 1983). During the last glacial period, the later Wisconsin Superior 

lobe removed any evidence of earlier glaciation and deposited a veneer of glacial till (a red soil 

which varies from clay to silt) over the bedrock. Other soil types in the area include loam, sandy 

loam, and sand (June 1996 SI Report). 

The overlying glacial till in the Duluth area is composed of low to moderately 

permeable unstratified sand, silt, and clay with boulders and cobbles. Locally occurring pockets 

of peat are found within the till. The till is unconsolidated and ranges in thickness from 10 to 

over 60 feet. 

Minnesota has a predominantly continental climate, which is modified somewhat by 

the presence of Lake Superior. The City of Duluth averages 143 days between the last freeze in 

mid-May and the first freeze in early October. At the base, the average first and last freezes occur 

in late September and late May, resulting in an average freeze-free period of 123 days. Winters are 

generally cold; the maximum daily temperature usually remains below 32°F on an average of 108 

days per year. Summers are generally mild; the maximum daily temperature during June, July, and 

August is usually near 72 degrees Fahrenheit (°F). 

Precipitation is well-distributed throughout the year. The mean annual precipitation 

is 28.49 inches. Maximum precipitation occurs from May through September; in the base area, the 

maximum annual precipitation is 39.61 inches (June 1996 SI Report). The mean annual snowfall in 

the area is 76.9 inches. 
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2.2 Soil 

Descriptions of the soil characteristics and the soil contamination at Site 20 are 

presented in Sections 2.2.1 and 2.2.2, respectively. 

2.2.1 Soil Characteristics 

No subsurface exploration was conducted at Site 20. The shallow soil at the base 

consists of a layer of fill that ranges in thickness from 3 to 5 feet. The fill layer is composed 

primarily of clean, poorly graded sand and silty sand. Native glacial till soil, which is composed 

primarily of low to moderately permeable unstratified sand, silt, and clay with boulder and 

cobble inclusions, is encountered beneath the fill. Locally occurring pockets of peat are found 

within the till. 

A geologic cross-section representative of conditions at Site 20 was developed 

from the results of a subsurface investigation conducted at IRP Site 2 at the base, which is 

located immediately southeast of Site 20. The location of the cross-section at the base is shown 

on Figure 2-1; the geologic cross-section for Site 20 is shown on Figure 2-2. 

2.2.2 Soil Contamination 

Bay West, Inc. collected six soil samples from the drum disposal area in the 

swale. Three of these samples were submitted for analysis using United States Environmental 

Protection Agency (U.S. EPA) SW-846 Methods 8240 (volatile organic compounds), 8270 

(semivolatile organic compounds), and 8080 (PCBs). A summary of the soil sampling results 

(after remediation) for Site 20 is presented in Table 2-1. This table also provides the U.S. EPA 

Region DC Preliminary Remediation Goals (PRGs) for the constituents of concern in residential 

and industrial soil. A comparison of the maximum detected concentrations of contaminants to 
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Table 2-1 

Results of Soil Sampling at Site 20 
148th Fighter Wing, Minnesota ANG, 

Duluth International Airport, Duluth, Minnesota 

Analyte 

Maximum Detected 
Concentration in 

Surface Soil 

ARAR/PRG 
Concentration 

(RS/IS) 
Source of 

ARAR/PRG 
ARAR/PRG 
Exceeded? 

Acenaphthalene 1.1 mg/kg 110/110 mg/kg Region DC RS/IS No 
Anthracene 0.74 mg/kg 5.7/5.7 mg/kg Region IX RS/IS No 
Benzo(a)pyrene 1.6 mg/kg 0.061/0.26 mg/kg Region DC RS/IS Yes 
Bis(2-ethylhexyl)phthalate 2.5 mg/kg 32/140 mg/kg Region DC RS/IS No 
Phenanthrene 0.41 mg/kg NA/NA Region DC RS/IS NA 
Pyrene 0.79 mg/kg 100/100 mg/kg Region DC RS/IS No              I 

Sources: Bay West, Inc. Remedial Sampling, Testing, and Protection of Barrels Containing Waste Tar Final Report, 
Minnesota Air National Guard TACAN Site, Appendix 2, September 1989. 

mg/kg - Milligrams per Kilogram. 
ARAR - Applicable or Relevant and Appropriate Requirement. 
IS - Industrial Soil. 
NA - Not Available. 
PRG - Preliminary Remediation Goal. 
Region IX - U.S. EPA Region IX Preliminary Remediation Goals for Industrial Areas, 1 August 1996. 
RS - Residential Soil. 
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the U.S. EPA Region IX PRGs shows that, with the exception of benzo(a)pyrene (a normal 

constituent of tar), the PRGs were not exceeded after remediation was completed at the site. 

During the sampling program, Bay West, Inc. noted the presence of tar up to 6 

inches in thickness on the ground surface; however, the material had not penetrated the soil more 

than 1 inch. All tar on the ground surface and all visibly-stained soil were removed as part of the 

removal action. 

2.3 Groundwater 

Descriptions of the hydrogeologic setting and the groundwater contamination at 

Site 20 are presented in Sections 2.3.1 and 2.3.2, respectively. 

2.3.1 Hydrogeologic Setting 

Two hydrogeologic units underlie the base area: unconsolidated glacial materials 

(till) and the underlying bedrock (the Duluth Gabbro). Limited groundwater is present in fracture 

zones in the bedrock. The overlying glacial till consists of unsorted, non-stratified till that is 10 

to 60 feet thick. Groundwater occurs in the till in limited quantities at depths of 5 to 15 feet 

BGS. In these units, groundwater flow characteristics are controlled by the amount of clay in the 

till and the topography of the bedrock. 

The hydraulic head in the bedrock near the base is similar to that in the overlying 

glacial till, while the permeability of the bedrock is generally much lower than that of the 

overlying glacial till (January 1990 Remedial Investigation Report). Although the two units are 

hydraulically connected, most groundwater flow occurs in the more conductive glacial till. The 

principal flow path of groundwater at the base consists of direct recharge from the ground surface 

to the shallow water table in the glacial till, followed by horizontal flow in the water table and 

discharge to local streams and ponds. Throughout the area of the base, the shallow groundwater 
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table provides discharge to streams and their tributaries. The water table is also continuous with 

marsh and bog areas, where the water is located at or above the ground surface. 

2.3.2 Groundwater Contamination 

All drums, spilled tar residue, and stained soil were removed from Site 20. The 

tar residue had penetrated only approximately 1 inch into surface soil. Due to the low solubility 

of tar, there was no evidence to suggest groundwater contamination; therefore, no groundwater 

samples were collected at Site 20. 

2.4 Surface Water/Sediment 

Descriptions of the surface water setting and the surface water/sediment 

contamination at Site 20 are presented in Sections 2.4.1 and 2.4.2, respectively. 

2.4.1 Surface Water Setting 

Hundreds of surface water bodies, including wooded bogs, wetlands, and small 

ponds, surround the base. Wild Rice Lake and Antoinette Lake are located northeast of the base, 

and one perennial stream, Miller Creek, flows southeast across the base. 

Surface water drainage in the Duluth area occurs in the St. Louis Watershed of the 

Great Lakes Basin (Oleott, et al., 1978). The southeastern corner of the watershed, which is 

located north of the St. Louis River, drains into several small creeks that flow to the southeast 

and join the St. Louis River near its mouth. The remainder of the watershed north of the river 

drains to the southwest, and the smaller streams and tributaries join the St. Louis River along its 

upper extent. The St. Louis River is the largest Minnesota river that flows into Lake Superior. 
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Surface water at the airport drains primarily into a large north-south drainage ditch 

that flows northward into Wild Rice Lake, which is located about 2.5 miles north of the base. 

The lake drains into the Beaver River and then into the Cloquet River, which joins the St. Louis 

River approximately 19 miles west of the airport. Because of its location in the eastern portion 

of the airport, surface water at the base drains eastward into Miller Creek. Miller Creek flows 

southeast and joins the St. Louis River at the St. Louis Bay. 

The surface water flow varies throughout the year. The highest flows occur in 

April and May, as a result of snow melt and spring rains. The flow then recedes throughout the 

summer, increasing only temporarily due to occasional periods of stormwater runoff. In the fall, 

the flow increases slightly as evapotranspiration losses diminish. During the winter, the flow is 

sustained by groundwater discharge; it begins to recede in the spring, when accumulated snow 

begins to melt. 

2.4.2 Surface Water/Sediment Contamination 

No surface water is present at Site 20; the nearest surface water body, Miller 

Creek, is located approximately 3,500 feet southeast of the site. Miller Creek was not impacted 

by activities at Site 20. During the drum and soil removal action, low-level soil contamination 

was detected in the surface soil at Site 20. The drums, spilled tar residue, and contaminated soil 

have been removed and disposed, and the potential for any contaminant migration to surface 

water or sediment is extremely low. 

2.5 Air 

Air sampling was not conducted at Site 20. The source of contamination (the tar 

drums) was removed, and the diffusion of any appreciable amount of contaminants from the soil 

to the air is likely to be extremely low because of the limited volatility of tar. 

2.6 Receptors 
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Low-level soil contamination was discovered at Site 20 during the removal action. 

The drums, spilled tar residue, and contaminated soil were removed and subsequently disposed 

off site. Site 20 is located in a grassy drainage swale alongside an actively-used runway, and 

access to the site is expected to be limited. No construction/excavation activities are anticipated 

within the drainage swale, making contact with the soil unlikely. The area is covered by grass 

and brush, which limits contact with surface soil. The only potential receptor would be a site 

worker performing excavation in the drainage swale. No ecological receptors have been 

identified. As a result of remediation, no source of contamination remains at the site; therefore, 

no receptors are at risk. 
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3.0 DATA ANALYSIS/RISK ASSESSMENT 

A human health risk evaluation was performed for Site 20 using data collected 

during the dram and soil removal action. Site 20 was determined to post minimal human health 

risks for the following reasons: 

• The source of contamination at Site 20 has been removed; 

• The current land use at Site 20 is light industrial and is likely to remain so 
in the future; and 

• Access to Site 20 is limited because it is located alongside an active 
runway. 

An evaluation of the human health risks associated with exposure to the soil, groundwater, 

surface water/sediment, and air at Site 20 is provided in Sections 3.1 through 3.4, respectively. 

An overall summary of the health risk evaluation for Site 20 is presented in Section 3.5. 

3.1 Soil 

The tar drums, spilled tar residue, and contaminated soil at Site 20 were removed 

and disposed off site. A summary of the soil sampling results (after remediation) for Site 20 was 

presented in Table 2-1. A comparison of the maximum detected concentrations of contaminants 

to the U.S. EPA Region DC PRGs shows that, with the exception of benzo(a)pyrene, the PRGs 

were not exceeded after remediation was completed at the site. 

Although low concentrations of benzo(a)pyrene were detected in the soil at Site 

20, this chemical is a normal constituent of tar, and it is expected to be present in runway joint 

sealing tar that is typically applied on the ground surface. Benzo(a)pyrene is associated with 

runoff from asphalt-paved areas or the deposition of aircraft exhaust in the soil. The levels of all 

PAHs, including benzo(a)pyrene, detected at Site 20 are within typical urban background levels 
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(see Appendix C). Benzo(a)pyrene was detected at Site 20 at a maximum concentration of 1.6 

mg/kg; this chemical has been detected at concentrations as high as 13.00 mg/kg in typical urban 

soil samples, as shown in Appendix C. 

3.2 Groundwater 

No subsurface soil contamination was evident or suspected at Site 20; therefore, 

no subsurface soil or groundwater samples were collected. The drum and soil removal action 

was completed in 1991. This action removed the source of contamination; no groundwater 

pathway exists. 

3.3 Surface Water/Sediment 

Surface water and sediment were not sampled at Site 20 because no surface water 

or sediment is located near the site. The contamination source was removed. Because no 

contamination source currently exists, no surface water/sediment pathways exist at the site. 

3.4 Air 

removed. 

Air sampling was not conducted at Site 20. The contamination source was 

3.5 Summary 

reasons: 

No potential significant exposure pathways exist for Site 20 for the following 

The source of contamination has been removed; 

RPFV077.ANG 
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Access to the site is restricted because the site is located alongside an 
active runway, and the site is covered by grass and brush; 

The site is expected to remain a light industrial site in the future; 

No surface water or sediment is located near the site; 

The contamination at the site was limited to surface soil and did not 
impact groundwater; and 

The levels of benzo(a)pyrene detected in the surface soil are within typical 
urban background levels. 
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4.0 SELECTED ACTION: NO FURTHER RESPONSE ACTION PLANNED 

A NFRAP decision is proposed for Site 20 on the basis that the site poses no 

significant risk to human health and the environment and complies with all appropriate federal 

and state requirements. This decision was developed in accordance with the June 1995 U.S. Air 

Force NFRAP Guide; the Comprehensive Environmental Response, Compensation, and Liability 

Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of 1986 

(SARA); and to the extent practicable, the National Oil and Hazardous Substances Pollution 

Contingency Act (NCP). 

Low-level benzo(a)pyrene contamination was discovered in the soil at the site; 

however, this chemical is associated with tars normally applied to runway surfaces, runoff from 

asphalt-paved surfaces, and aircraft exhaust; in addition, the detected concentrations of 

benzo(a)pyrene are within typical urban background levels. The drums, spilled tar residue, and 

contaminated soil were removed and subsequently disposed off site. 

Based on these considerations, Site 20 poses no significant risk to human health 

and the environment, and NFRAP is recommended for this site. 
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SELECTED SUPPORTING DOCUMENTATION 
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Minnesota Pollution Control Agency 
-520 Lafayette Road, Saint Paul, Minnesota 55155 

Telephone (612) 296-6300 M»TXI*O 

February 16, 1989 

Colonel John D. Broman 
H.Q. 148th Fighter Interception Group 
Minnesota Air National Guard 
Duluth International Airport 
Duluth, Minnesota 55811-5000 

Dear Colonel Broman: 

Based on my discussions with the MPCA staff and your submittal of a revised 
Statement of Work, received on December 16, 1988, the MPCA staff feel that the 
Minnesota Air National Guard (MnANG) has adequately addressed the issues 
presented in the requirements section of the NOV issued on November 14, 1988, 
and is currently meeting the intent of the Minnesota hazardous waste rules. It 
is our understanding that work on the cleanup has been scheduled to be completed 
by April 30, 1989. 

Please continue to coordinate with Enrique Gentzsch on cleanup of the excavated 
drums at the TACAN site. We appreciate your continued cooperation in this 
matter. 

If you have any questions concerning this letter, please contact Jeff Golden of 
my staff at 612/296-8568. 

Sincerely, 

Larry Christensen, Chief 
Hazardous Waste Section 
Hazardous Waste Division 

IC/JAG:ls 

cc: Wayne Golly, MPCA, Duluth 
Joe Maternowski, Special Assistant Attorney General 
Enrique Gentzsch, Site Response Section 

* 1 FEB logg 

Regional Offices:  Duluth • Brainerd • Detroit Lakes • Marshall • Rochester 
Equal Opportunity Employer Printed on Recycled Paper 
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.S7T- 
Chemical Waste Management, Inc. 

Erne lie Facility 
P.O. Box 55 
Erneue. Alaia-na 35459-0055 
205/652-9721 

EPA  ID NUMBER:     ALD0006224 64 

Tricil Environmental 
3536  Fite Road 
Millington,  TN    38053 

*****************************  * *  *  *  *  *  * 

* * 

* * 
CERTIFICATE OF DISPOSAL * 

* Chemical Waste Management,  Inc.  has received waste material from    * 
* * 
* Tricil Environmental described on Alabama Hazardous Waste     ** 
* 
* Manifest number CKMA 589045.     Chemical Waste Management,  Inc., 
* 
* hereby certifies waste material received on the 2nd    day of 
* 
* July ,  1991 was disposed of-in compliance with State and 
* 

* Federal Regulations. 

* Glory F. McAboy,  Recordkeeping & Reporting Supervisor 
* 

* Date     07/24/91 
* 
* 
*. 
* 
* 
************************************ 

Q h-iti»» 



"3UG-14-91 WED   9:51 FAX NO. 9013573612 P. 02 

\$ (S 
TRICIL ENVIRONMENTAL MGT. INC. 

3536 FITE RD. 
MILLINGTON, TENNESSEE   38053 

CERTIFICATE OF DISPOSAL 

Tricil Environmental Management Inc., a Tennessee Corporation with its 
f^n^??im2

f^J%iOC?tf? &iT  3536 Fi^e Rd' MiHington, TN hereby certifies 
and affirms that the following materials have been disposed of on the dates 
and using the methods specified below: Ml// 

I. Generator: DRMO DULUTH — - ■ - ' 
Address: 

DULUTH IAP, MN  55811-0000 

III. Waste Descriptions 

A. COMBUSTIBLE LIQUID NOS NA1993 

B. NON REGULATED SOLID TAR CLEANUP NONE 

II. Manifest Number: 11243 
Date Received:  06/24/91 
Contract #: DLA-200-91-D-0 
Delivery #: 0007 

EPA Codes In Amount Out Am 

NONE 1695 P 1695 : 

NONE       23910 P    23910 ] 

IV. Date of Disposition: A. 07/01/91 

V. Method of Disposition: 

B. 07/01/91 

A. D81 at CWMAL 07904 */ 
B. D81 at CWMAL 07904 - f\ 

1695 P 
23910 P 

VI. Comments: 
A. 4 DM 
B. 46 DM 

lis?edeIbove?ati0n 1S YOUr n°tiCe °f the final disP0"tion of the materials 

l " ~ ~ — — 

(Signature) 

__ Facility Manager      08/14/91 

(Title) >Date\ 
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Journal of Soil Contamination, 3(4):349-361 (1994) 

Background Levels of 
Polycyclic Aromatic 
Hydrocarbons (PAH) and Selected 
Metals in New England Urban Soils 

L J. N. Bradley,1' B. H. Magee* and S. L Allen1 

'ENSR Consulting and Engineering, 35 Nagog Park, Acton, MA 01720 
'Ogden Environmental and Energy Sendees, 239 Littleton Road, Suite 7C, 
Westford, MA 01886 

" To whom AH coiTMpuodcnct thou id be tddraunl 

ABSTRACT: Polycyclic aromatic hydrocarbons (PAH) are byproduct! of combustion and are 
ubiquitous in the urban environment They are also present in industrial rhfmiffl wastes, such 
as coal tar, petroleum refinery sludges, waste oils and fuels, and wood-treating residues. Thus, 
PAHs are chemicals of concern at many waste sites. Risk ««—T—IW methods will yield risk- 
based cleanup levels for PAHs that range from 0.1 to 0.7 mg/kg. Given their universal presence 
in the urban environment.it is important to compare risk-based cleanup levels with typical urban 
background levels before utilizing unrealistically low cleanup targets. However, little data exist 
on PAH levels in urban, nonindustnal soils. In this study, 60 samples of surficial soils from urban 
locations in three New England cities were analyzed for PAH compounds. In addition, all 
samples were analyzed for total petroleum hydrocarbons (TPH) sod seven metals. The upper 
95% confidence interval on the mean was 3 mg/kg for beuzo(a)pyfene toxic equivalents, 
12 mg/kg for total potentially carcinogenic PAH, and 25 mg/kg for total PAH. The upper 95* 
confidence interval was 373 mg/kg for TPH, which exceeds the target level of 100 mg/kg used 
by many state regulatory agencies. Metal concentrations were similar to pubüshnrt background 
levels for all metals except lead. The upper 95% confidence interval for lead was 737 mgAcg in 
Boston, 463 mg/kg in Providence, and 378 mg/kg in Springfield. 

KEY WORDS: background. PAH. metals, urban, anthropogenic, sou. 

I. INTRODUCTION 

Polycyclic aromatic hydrocarbons (PAHs) are byproducts of combustion and are 
naturally occurring chemicals in the environment Forest fires and volcanoes are 
major natural sources of PAHs. but there are anthropogenic sources as well due to 
burning of fossil fuels, including automobile and industrial emissions. PAHs are 
chemicals of concern in many waste site investigations that are undertaken pursu- 
ant to the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA), the Resource Conservation and Recovery Act (RCRA), and state 

1058-8337/94/SJ0 
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hazardous waste programs. Risk assessments performed according to federal guid- 
ance for former manufactured gas plant sites, wood treating facilities, petroleum 
refineries, and other sites generally conclude that PAHs pose unreasonable risks to 
human health and that remedial actions must be taken to reduce risks to acceptable 
levels. The majority of the risk posed by PAHs is generally due to benzo(a)pyrene 
and the other PAHs that have been shown to cause cancer in laboratory anim^h 
after repeated dosings. The U.S. EPA (1993a) currently identifies seven PAHs as 
"probable human (B2) carcinogens": benzo(a)pyrene, benzo(a)anthracene, 
benzo(6)fluoranthene, benzo(/fc)fluoranthene, chrysene, dibenz(aji)anthracene, and 
indeno( 1,2,3-c,d)pyrene. 

Because of the very health-protective assumptions used in regulatory risk as- 
sessments, very low risk-based clean-up levels for PAHs are derived for such sites. 
In Michigan, residential soil cleanup levels of 0.33 mg/kg for each carcinogenic 
PAH have been set (MDNR, 1993). In New Jersey, proposed residential soil clean- 
up levels are 0.66 mg/kg for benzo(a)pyrene (New Jersey Register, 1992). The use 
of standard CERCLA risk assessment guidance (U.S. EPA, 1993b) results in the 
derivation of a risk-based cleanup level for benzo(<z)pyrene of 0.1 mg/kg. 

All of these risk-based soil cleanup levels are below the urban, «»industrial 
background soil concentrations presently reported in the literature. However, the 
availability of such data is very limited. Blumer (1961) reports that benzo(a)pyrene 
concentrations in Cape Cod, MA, soils range from 0.04 to 1.3 mg/kg. Menzie et 
aL (1992) report mat urban background soil levels of total carcinogenic PAH range 
from 0.06 to 5.8 mg/kg. Butler et al. (1984) report that total PAH levels in soils 
alongside roadways in England range from 4 to 20 mg/kg, and potentially carci- 
nogenic PAH range from 0.8 to 11.5 mg/kg. Blumer et aL (1977) report mat total 
PAH levels in soils in a Swiss town range from 6 to 300 mg/kg. 

It is very difficult to compare the data from these studies to the results of site 
risk assessments due to the limited dataset and the nonuniformity of the PAH 
compounds evaluated. Clearly, more data are required from nonindustrial urban 
locations to define the urban background level for PAH and to critically evaluate 
the role of risk assessment in setting remedial goals for PAH in soils. Accordingly, 
we have collected 60 samples of surficial soils from urban locations in three New 
England cities and analyzed them for all 17 PAH compounds present on the EPA's 
Target Compound List, which is used in the Superfund program. In addition, all 
samples were analyzed for total petroleum hydrocarbons (TPH) and for seven 
metals: arsenic, barium, cadmium, chromium, lead, mercury, and selenium. 

II. METHODS 

A. Sample Collection 

Samples of surficial soils from urban locations in three New England cities were 
collected- Boston, MA; Providence, RI: and Springfield, MA. Twenty independent 



samples and duplicates of two samples were collected in each city. The samples 
were collected on July 21,22, and 23,1992, respectively. The samples were taken 
at a depth of 0 to 6 in. in areas considered to be not directly affected by industrial 
sites. Generally, the locations were along roads and sidewalks, and in parks and 
open lots. Each location was characterized in writing, including a soil description, 
and photographically documented. The samples were collected following standard 
environmental sampling protocols (U.S. EPA, 1986). 

B. Sample Analysis 

Chemical analysis of the samples was performed by AnalytiKEM, Inc. (Cherry 
Hill, NJ). The samples were analyzed by GC-MS for the 17 PAH compounds 
present on the EPA's Target Compound List using the methods required by EPA 
Method 8270 for the analysis of semivolatile compounds. In addition, the samples 
were analyzed for the eight RCRA metals, total petroleum hydrocarbons (TPH; 
EPA Method 418.1), and total solids. The complete analyte list is given in 
Table 1. 

C. Data Validation 

Validation of the data received from AnalytiKEM was performed according to 
U.S. EPA (1991) guidelines. The data were reviewed for completeness, holding 
times, GC-MS tuning and system performance, initial and continuing calibrations, 
laboratory method blank analysis, surrogate recoveries, matrix spike and matrix 
spike duplicate analysis, field duplication precision, and compound quantitation 
and detection limits. 

D. Data Analysis 

The analytical dat» were summarized in accordance with U.S. EPA (1989) risk 
assessment guidance. If a compound was detected at least once in surface soil, one 
half the sample quantitation limit (SQL) was used as a proxy concentration for all 
samples reported as "below detection limit" in the estimation of exposure point 
concentrations. However, if a compound was not detected in any sample, that 
compound was omitted from further consideration. In addition, when a proxy 
concentration (i.e., one half the detection limit) was greater man the highest actual 
detected value for a compound in any sample, that concentration was considered 
to be an aberration and was omitted from the database. This is consistent with U.S. 
EPA (1989) guidance, which recognizes that high sample quantitation limits can 
lead to unrealistic concentration estimates. 
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TABLE 1 
Cnemlcal Anaiyw of Urban Soils 

Semivolarile Organic». EPA Target Compound Fir 

Naphthalene 
Acenaphthylene 
Acenaphtbeoe 
Ruorene 
Phenanthrene 
Anthracene 
Fluorantbene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzc<6)iIüoiintbene 
Benzo(*)fluoranthene 
Benzo<a)pyrene 
Indeno(l ij-cd)pyrene 
Dibenzo(a.A)anthracene 
Benzo(;.A./)perylene 
2-Methylnaphthalene 

Metals 

Arsenic, total 
Barium, total 
Cadmium, total 
Chromium, total 
Lead, total 
Mercury, total 
Selenium, total 
Silver, total 

Other 

Total petroleum hydrocarbon« 
Solids 

A slightly different method of analysis was used to evaluate PAH. Because PAH 
are generally found in groups, it was conservatively ««iiw<< that if one PAH was 
detected in a sample, other compounds in that class might also be present in that 
sample. Therefore, if one PAH was detected in a sample, all undetected PAH were 
assigned a proxy concentration equal to one half the SQL. If a sample had no 
detected PAH, no PAH were assumed to be present in the sample, and a concen- 
tration of zero was used for all nondetects. 

Summary statistics (minimum, maximum, arithmetic mean, upper 95% confi- 
dence limit on the arithmetic mean, and frequency of detection) were generated for 
each compound for each city and for all three cities combined. 
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The data for PAH were summarized in several different ways. Of the 
17 PAH analyzed in each sample, seven are considered to be probable human 
carcinogens (Group B2) by the U.S. EPA (1993a). The U.S. EPA has derived 
a cancer slope factor, which is a measure of the carcinogenic potency of a 
compound, only for benzo(a)pyrene (B(a)P) (U.S. EPA, 1993a). Review of the 
literature indicates that not all PAH are equally potent with respect to tumor 
induction. Several, researchers have proposed toxic equivalency schemes that 
relate the tumorigenic potency of each PAH to that of B(<z)P (ICF-Clement 
Associates, 1988; Woo, 1989). B(a)P toxic equivalency factors (B(a)P-TEFs) 
can be used to adjust either the B(a)P dose-response value to provide a com- 
pound-specific dose-response value, or the concentration of each PAH in a 
sample to be expressed in terms of B(a)P toxic equivalents (B(a)P-TE). The 
latter method was used here. B(a)P-TE were calculated using the B(<z)P toxic 
equivalency factors recommended for use by the U.S. EPA (1993c), as shown 
in Table 2. For each sample, PAH concentrations were reported for each of the 
17 PAH on the analyte list, for total PAH (tPAH), for total carcinogenic PAH 
(cPAH), and for B(a)P-TE, and these values were used to generate the sum- 
mary statistics for each group of samples. 

III. RESULTS 

Analysis of the laboratory results for the PAH indicates mat quality control criteria 
were acceptable. The data were analyzed to determine if any statistically signifi- 
cant differences existed between the datasets for the three cities. A Hartley test for 
homogeneity of variances (Mendenhall, 1979) and a one-factor analysis of vari- 
ance to test for equality of the means (Mendenhall, 1979) indicated no statistically 
significant differences. The results indicate that the PAH data can be pooled and 
treated as one dataset for further statistical analyses. 

TABLE 2 
B«nzo(a)Pyrane Toxic 
Equivalent Factors (BAP-TEF) 

Compound EPATEF 

Beozo(a)pyrene 1.0 
Beoz(a)intimcene 0.1 
Beozo(6)fluonnthene 0.1. 
Benzo(&)fluorin(hene 0.1 
Chryseae 0.001 
Dibenzo(a^t)tnthracene 1.0 
lDdeoo(1.2J-c.d)pyrene 0.1 
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The results of the PAH analyses are presented in Table 3 for all cities combined. 
A summary of the PAH results by city and for all cities combined is presented in 
Table 4, which reports for each: tPAH, total cPAH, and total B(a)P-TE. The 
arithmetic mean and the upper 95% confidence limit concentration are reported for 
each. Table 4 provides a summary of the data by city, and die results are graphi- 
cally presented in Figure 1. 

Table 5 presents a summary of the metals, TPH, and solids data by city. A 
Hartley test for homogeneity of variances and a one-factor analysis of variance to 
test for equality of the means indicated that the metals and TPH data from the three 
cities cannot be combined. This is due to the fact that the concentrations in each 
city are not normally distributed and did not have equal variances. The concentra- 
tions of the metals are compared to the arithmetic mean concentrations in the 
eastern U.S. (ATSDR, 1992) in Table 5. Most notably, lead concentrations are 
much higher than background concentrations. This is most likely due to the effects 
of automobile exhaust 

In order to determine if sample location significantly affected PAH concentra- 
tion results, individual samples were classified based on die sample location's 

TABLE 3 
Summary Statistic» for PAH — All Area« Combined 

Minimum Maximum Upper 95% 
detect detect Arithmetic HHMVM Frequency 

Compound (mg/kp;) (mg/kg) mean (mg/kg) of detection* 

2-Metfaylnaphthaleoe 0.017 0.64 0.151 0.173 19 62 
Acenannthcne 0.024 0.34 0.201 0.306 30 62 
Aceoaphtfayleae 0.018 1.10 0.173 0.208 24 62 
Anthracene 0.029 5.70 0.351 0.533 54 62 
Benzo(a)anthxicene 0.048 15.00 1.319 1.858 58 . 62 
Benzo(a)pyrene 0.040 13.00 1.323 1.816 57 62 
Benzo(d)fluorimheoe 0.049 12.00 1.43S 1.973 55 62 
Benzo(;.A.i)peryleoe 0.200 5.90 0.891 1.195 36 62 
Benzo(Jk)fluoranthene 0.043 25.00 1.681 1522 59 62 
Chrysene 0.038 21.00 1.841 2.693 60 62 
Dibeozo(a.A)anthracene 0.020 2.90 0.388 0.521 32 62 
Fluonntbeoe 0.110 39.00 3.047 4.444 60 62 
Fluorene 0.022 3.30 0.214 0317 35 62 
IndeocK 12 J-c.d)pyreoe 0.093 6.00 0.987 1.293 43 62 
Naphthalene 0.018 0.66 0.125 0.149 35 62 
Pn*nanitifHifl 0.071 36.00 1.838 2.982 61 62 
Pyreoe 0.082 11.00 2J98 2.945 61 62' 
Total BAP-TE 0.257 :i.3i 2.437 3.324 62 62 
Total carcinogenic PAH 0.680 77-?o 8.973 12.423 62 62 
Total PAH 2.292 166.65 18J61 24.819 62 62 

ntftvi^Tt detected number umo let. 
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FIGURE 1. Background concentrations of PAH In uban sola, Oata 
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proximity to asphalt pavement, based on both written and photographic documen- 
tation of sample location. Generally, samples collected within 4 to 6 ft of a road 
were considered to be near pavement Of the 60 separate locations, 42 were 
considered to be near pavement and 18 were not When tested for equality of 
variance and means as above, the two populations were determined to be 
significantly different The mean total PAH concentration near pavement was 
22 ppm compared to 8 ppm not near pavement These results are shown in 
Table 6. 

Similar analyses were performed to see if TPH or total organic carbon 
concentrations could be used as surrogates for PAH concentrations. The results 
showed that there is no correlation between PAH and TPH concentrations, nor 
between PAH and total organic carbon concentrations (data not shown). 

The highest total PAH concentration detected was 166 mg/kg. taken from a 
street corner in Boston. The next highest PAH concentration was 109 mg/kg, 
taken at the base of a telephone pole. Four of the 60 samples were taken at the 
bases of telephone poles, with widely varying results. The total PAH concen- 
trations in the other three locations were 62, 4, and 45 mg/kg. 
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IV. CONCLUSION 

In this study, 20 surface soil samples were collected from each of three New 
England cities and analyzed for PAH, TPH, and metals. The results of the 
statistical analyses described in the previous section show that, with respect to 
PAH. the three datasets are not significantly different and can be considered as 
one dataset representative of urban environments. The samples were taken in 
typical urban areas but not near known industrial sites. Therefore, these data are 
considered to be representative of the generalized effects of urban activities. 

It is clear from the results presented here that common regulatory target 
cleanup levels for cPAH and B(a)P-TE (0.1 to 0.66 mg/kg) are much below the 
background concentrations of these compounds in urban surface soils (upper 
95% confidence interval of 3.3 and 12.4 mg/kg for total B(a)P-TE and total 
cPAH, respectively). Figure 2 graphically compares the "bright line" target 
cleanup level for B(a)P of 0.1 mg/kg with the total B(a)P-TE (upper 95% 
confidence interval on the arithmetic mean) measured in urban environments. 

Parts Per Million (ppm) 

Providence  Springfield 
0.1 ppm 

All Cities 

FIGURE 2.   Comparison of B(a)P-TE with U.S. EPA Region HI4 risk-based uxmenüaUun 
for B(a)P. B(a)P data presented are the upper 95% confidence interval on the arithmetic 
mean. 
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Upper 95% confidence intervals are compared because this is the statistic 
preferred by EPA and many states for risk assessment Moreover, the State of 
Massachusetts defines its background concentrations of metals based on the 
upper 95% confidence limit on the arithmetic mean concentration (Massachu- 
setts Department of Environmental Protection, 1992). For all cities combined, 
the background level of B(a)P-TE of 3.3 mg/kg is approximately ten times 
greater than the target cleanup level of 0.33 mg/kg and approximately 30 times 
higher than the target cleanup level of 0.1 mg/kg. For those regulatory situa- 
tions in which the use of B(a)P-TEFs in determining site risk is not allowed, 
the background level of cPAH is approximately 40 to 100 times greater than 
these target cleanup levels. 

An analysis of the data comparing samples taken near pavement with those 
determined to be not near pavement indicated that those samples designated near 
pavement had significantly higher, approximately threefold higher, PAH concen- 
trations for both total PAH and total B(a)P-TE This is most likely due to the 
presence of diesel and automobile exhaust particles, perhaps influenced by the 
presence of asphalt and runoff of vehicular oil from the roads. 

Total petroleum hydrocarbons (TPH) were also found at consistently high levels 
in each city. The commonly applied regulatory cleanup level for TPH is 100 mg/kg. 
This cleanup level is not risk based and is three times lower than the background 
concentration of TPH found in this study (arithmetic mean of 306 mg/kg and upper 
95% confidence interval on the mean of 373 mg/kg). 

It is incumbent upon the regulatory agencies to recognize that substantial 
background levels of PAH and TPH exist in our urban environments and to 
acknowledge this information in the development of realistic target cleanup levels. 
The use of these background data in setting more realistic target cleanup levels may 
result in better allocation of remedial and regulatory dollars in site investigations. 
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