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EXECUTIVE SUMMARY

GENERAL DISCUSSION

Cannon Air Force Base has been in operation for more than 50 years as a military air base.
Through the course of these operations numerous aircraft and equipment maintenance
processes have been conducted, and the Air Force is currently investigating the potential that
some of these operations may have contaminated the environment. Cannon AFB operates in
compliance with the terms of a RCRA Permit issued jointly by the United States EPA and
the State of New Mexico. This permit includes a listing of three groups of Solid Waste
Management Units (SWMUSs) that have been identified as Appendix I, II, and III SWMUs.
A RCRA Facility Investigation (RFI) was completed for 16 of the SWMUSs listed in Appendix
[I of the permit as required by the terms of the permit. This Baseline Risk Assessment
(BRA) covers 9 of the SWMUs that were not eliminated from consideration by the risk

screening in the RFI.

Woodward-Clyde (W-C) has completed the BRA under contract with the U.S. Army Corps
of Engineers (USACE), Omaha District as a follow-on to the RFI.

The RFI field investigation was completed during August and September of 1993, and the
Draft RFI Report was submitted to the USACE and Cannon Environmental Flight on
November 24, 1993.

The RFI included a screening level Risk Evaluation using Risk Based Concentrations (RBCs)
calculated as action levels as outlined in RCRA Subpart S Guidance. These RBCs were very
conservative (generally comparable to a one in ten million risk of added cancer). The highest
detected concentrations of chemicals of concern were compared to the RBCs, or background,
or State of New Mexico requirements where applicable, for each SWMU in accordance with
the decision process outlined in the RFI work plans. Sites for which the risk screening
indicated the potential for unacceptable risk to human health or the environment were
recommended to be included in the Baseline Risk Assessment (BRA) being completed
following the RFI.
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The SWMUs in the Appendix III list are as follows:

Site SWMU Number

AGE Maintenance Shop 31
Oil/Water Separator No. 196 46
Oil/Water Separator No. 494 47
Oil/Water Separator No. 375 51
Oil/Water Separator No. 379 57
Oil/Water Separator Nos. 5077a,b,&c 61, 62, 63
Oil/Water Separator No. 326 70
Oil/Water Separator No. 5120 92
Oil/Water Separator No. 5121 93
Oil/Water Separator No. 5144 94
Oil/Water Separator No. 4095 127
Lead/Acid Battery Area 55
CE Cont. Stor. Area 77
Wastewater Playa Lake 103

SWMUs 46, 47, 57, 61, 62, and 55 were recommended for "no further action" in the RFI on
the basis of the risk screening. SWMU 70 was recommended for further investigation
because of significant petroleum hydrocarbon (mostly JP-4 fuel) soil contamination. The
remaining 9 SWMUs were recommended for a BRA, and the results of that BRA are the
subject of this report.

The BRA has been completed in accordance with USACE instructions, EPA Guidance
Documents, and the work plan prepared by the Cannon AFB Environmental Flight.

BRA APPROACH

The risk assessment methodology used in this study is based on the guidance provided by

EPA in Risk Assessment Guidance for Superfund, Volume 1. Human Health Evaluation
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Manual (Part A) (EPA 1989a). The EPA guidance was applied, because it is the most

appropriate and widely accepted guidance for such an assessment. EPA cautions that these

documents are intended to provide guidance only and that considerable professional judgment

must be exercised in applying the guidance to site-specific human health risk assessments.

The steps in the BRA process are:

1. Identification of chemicals of concern

2. Exposure assessment

3. Toxicity assessment

4. Risk characterization (including an evaluation of uncertainties in the risk
estimates)

5. Uncertainties and limitations

Specific receptors evaluated in the BRA include occupational workers, construction workers,
hypothetical trespassers, and farmers. Specific exposure pathways include ingestion of and
dermal contact with surface and subsurface soils, inhalation of volatile emissions and airborne
particulate matter from surface and subsurface soils, and dermal contact with surface water.
Potential exposures to SWMU-related contaminants that could be transported to groundwater
were evaluated by performing vadose zone fate and transport modeling. Estimated
concentrations of chemicals of concern in groundwater were compared to conservative risk-
based concentrations (RBCs) for drinking water. Because contaminant concentrations in soil
beneath the Playa Lake (i.e., that may have been leached form the lake) have not been
characterized, vadose zone fate and transport modeling could not be completed at this SWMU
(SWMU 103).

SWMU NO. 31 - AGE MAINTENANCE PAD

Site Usage

The Aerospace Ground Equipment (AGE) Maintenance Pad is a paved area outside to the
southeast of Building 186. The area is used for maintenance of ground equipment associated

with the base aircraft operations.
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RFI Findings

It was found in the RFI that at SWMU 31 barium, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, cadmium, chromium, chrysene, indeno(1,2,3-cd)pyrene, lead, and TPH
exceeded the risk screening criteria. It was concluded that there was enough data available

to complete a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 31 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 31 was 5 x 10°® for occupational
workers. This is within the EPA’s target risk range of 1 x 10° to 1 x 10™ for risk from
releases at hazardous waste sites indicating that no unacceptable risk is expected. The

primary contributor to the risk was ingestion of PAHs in surface soils.

Results of the ecological risk assessment show that no unacceptable ecological risks due to

chemical releases are expected at the SWMU.

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.

SWMU NO. 51 - OIL/WATER SEPARATOR NO. 375

Site Usage

SWMU 51 is an OWS serving Building 375 within the motor pool compound. The OWS

serves floor drains in the engine shop area of the building.
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RFI Findings

It was found in the RFI that at SWMU 51 barium, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, and TPH exceeded the risk screening criteria.

It was concluded that the available data was sufficient to complete a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 51 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 51 was 1 x 10° for hypothetical
future construction workers. This is below the EPA’s target risk range of 1 x 10°to 1 x 10*
for risk from releases at hazardous waste sites indicating that no unacceptable risk is expected.

The primary contributor to the risk was ingestion of PAHs in surface soils.

Results of the ecological risk assessment show that no unacceptable ecological risks due to

chemical releases are expected at the SWMU.

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.

SWMU NO. 63 - OIL/WATER SEPARATOR NO. 5077C

Site Usage

SWMU 63 is the OWS (more recently identified as a sand trap) serving the wash racks at

Civil Engineering Squadron Compound.
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RFI Findings

It was found in the RFI that for SWMU 63 barium, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene exceeded the risk screening criteria. It was
concluded that the available data was sufficient to complete a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 63 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 63 was 2 x 10 for occupational
workers. This is within the EPA’s target risk range of 1 x 10° to 1 x 10™* for risk from
releases at hazardous waste sites indicating that no unacceptable risk is expected. The

primary contributor to the risk was ingestion of PAHs in surface soils.

Results of the ecological risk assessment show that no unacceptable ecological risks due to

chemical releases are expected at the SWMU.

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.

SWMU NO. 92 - OIL/WATER SEPARATOR NO. 5120

Site Usage

SWMU 92 is an OWS with a leach well discharge located east of Power Check Pad 5120.
The OWS served the former aircraft service and maintenance associated with Building 5120
which has been removed from the site. The OWS is no longer in service, but it and the leach
well and an oil recovery tank remain in place.
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RFI Findings

It was found in the RFI that for SWMU 92 benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, and lead exceeded the risk screening criteria.

It was concluded that the available data was sufficient to complete a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 92 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 92 was 1 x 10 for hypothetical
future trespassers. This is within the EPA’s target risk range of 1 x 10 to 1 x 10 for risk
from releases at hazardous waste sites indicating that no unacceptable risk is expected. The

primary contributor to the risk was dermal contact with PAHs in surface soils.

Results of the ecological risk assessment show that there is a low potential for risk to
predatory birds (i.e., Northern harrier) due to chemical releases from the SWMU. However,
this risk is not likely to be significant because the surface area of the SWMU represents only
a very small percentage of the hunting range.

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.

SWMU NO. 93 - OIL/WATER SEPARATOR NO. 5121

Site Usage

SWMU 93 was an OWS with a leach well serving Power Check Pad 5121. It was removed
in 1988 when Building 5121 was demolished. Facility 5123 has been constructed over the
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former location of Building 5121, and the sampling for the RFI was adjacent to
Building 5123 in the vicinity formerly occupied by the OWS and the leach field.

RFI Findings

It was found in the RFI that for SWMU 93 barium, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and indeno(1,2,3-cd)pyrene exceeded the risk screening criteria. It was

concluded that the data available was sufficient to complete a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 93 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 93 was 2 x 107 for occupational
workers. This is below the EPA’s target risk range of 1 x 10° to 1 x 10* for risk from
releases at hazardous waste sites indicating that no unacceptable risk is expected. The

primary contributor to the risk was ingestion of PAHs in surface soils.

Results of the ecological risk assessment show that there is a low potential for risk to
predatory birds (i.e., Northern harrier) due to chemical releases from the SWMU. However,
this risk is not likely to be significant because the surface area of the SWMU represents only

a very small percentage of the hunting range.

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.
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SWMU NO. 94 - OIL/WATER SEPARATOR NO. 5144

Site Usage

SWMU 94 is comprised of two sand traps and an OWS serving an automobile wash rack
adjacent to the Army, Air Force Exchange Service (AAFES) service station, east of the
intersection of D.L. Ingram Street and Argentia Avenue. The facility is out of service, and

serves as covered parking for local workers vehicles.

RFI Findings

It was found in the RFI that for SWMU 94 antimony, barium, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, beryllium, indeno(1,2,3-cd)pyrene, and TPH exceeded
the risk screening criteria. It was concluded that the available data was sufficient to complete

a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 94 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 94 was 6 x 107 for occupational
workers. This is below the EPA’s target risk range of 1 x 10° to 1 x 10™ for risk from
releases at hazardous waste sites indicating that no unacceptable risk is expected. The

primary contributor to the risk was ingestion of PAHs in surface soils.

Results of the ecological risk assessment show that no unacceptable ecological risks due to

chemical releases are expected at the SWMU.
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Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.

SWMU NO. 127 - SAND TRAP AND LEECH FIELDS AT THE POL WASH RACK

Site Usage

SWMU 127 is a sand trap at the POL Wash Rack and the old and new leach fields that have
received and now receive waste water from the wash rack. There is a new OWS in the line
that was built in 1991. It is not defined as a part of SWMU 127. The wash rack is used to

wash fuel trucks used to fuel aircraft on the flight line.

RFI Findings

It was found in the RFI that for SWMU 127 antimony, arsenic, barium, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, beryllium, bis(2-ethylhexyl)phthalate, chrysene, and
indeno(1,2,3-cd)pyrene, exceeded the risk screening criteria. It was concluded that the

available data was sufficient to complete a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 127 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 127 was 2 x 10° for
occupational workers. This is within the EPA’s target risk range of 1 x 10° to 1 x 10 for
risk from releases at hazardous waste sites indicating that no unacceptable risk is expected.

The primary contributor to the risk was ingestion of PAHs in surface soils.
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Results of the ecological risk assessment show that no unacceptable ecological risks due to

chemical releases are expected at the SWMU.

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.

SWMU NO. 77 - CIVIL ENGINEERING CONTAINER STORAGE AREA

Site Usage

SWMU 77 is a fenced area paved with concrete that is used to store miscellaneous material,

drums, transformers, and other supplies.

RFI Findings

It was found in the RFI that for SWMU 77 antimony, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, beryllium, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene and TPH
exceeded the risk screening criteria. It has been concluded that the available data is sufficient

to complete a baseline risk assessment.

BRA Summary

Potential receptors at SWMU 77 for human health risk included occupational workers,
hypothetical future construction workers, and hypothetical future trespassers. These receptors
were assumed to be exposed to soil via ingestion, dermal contact and inhalation pathways.
Potential human health risks from groundwater were evaluated using fate and transport
modeling. The modeling indicated that contaminants would not reach groundwater at

concentrations of potential concern. Therefore, this pathway was considered insignificant.

The maximum potential excess human health risk at SWMU 77 was 6 x 107 for occupational
workers. This is below the EPA’s target risk range of 1 x 10° to 1 x 10 for risk from
releases at hazardous waste sites indicating that no unacceptable risk is expected. The

primary contributor to the risk was ingestion of PAHs in surface soils.
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Results of the ecological risk assessment show that no unacceptable ecological risks due to

chemical releases are expected at the SWMU.

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.

SWMU NO. 103 - WASTEWATER PLAYA LAKE

Site Usage

SWMU 103 is a natural playa that has been used to receive drainage from industrial sewers
basewide since the early history of the Base. There has been various treatment of portions
of the effluent, and the Playa Lake now receives the overflow from two aeration lagoons, and

is used by nearby farmers for irrigation.

RFI Findings

It was found in the RFI that for SWMU 103 the surface water samples contained no
contaminants at concentrations in excess of the risk screening criteria. The sludge/sediment
samples contained concentrations of beryllium, silver, vanadium, and TPH in excess of the

risk based screening criteria.

It was concluded that the available data was sufficient to complete a baseline risk assessment
for all potential migration pathways except the groundwater. It was recommended that a risk
assessment be done, and this report includes the BRA for all the pathways for which

information was available.

BRA Summary

Potential receptors at SWMU 103 for human health risk included occupational workers,
hypothetical future construction workers, hypothetical future trespassers, and farmers. These
receptors were assumed to be exposed to sediment via ingestion, dermal contact and
inhalation pathways. Potential human health risks from groundwater were not evaluated at
this SWMU, because chemical concentrations beneath the lake were not determined.
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The maximum potential excess human health risk at SWMU 103 was 9 x 10% for
occupational workers. This is below the EPA’s target risk range of 1 x 10® to 1 x 10™ for
risk from releases at hazardous waste sites indicating that no unacceptable risk is expected.
The primary contributor to the risk was dermal contact with bis(2-ethylhexyl)phthalate in

surface soils.

Results of the ecological risk assessment show that there could be a potential for ecological
risks to predatory birds (i.e., herons) due to chemical releases at the SWMU. However, due
to significant uncertainties associated with bioaccumulation assumptions used in this
assessment as well as the exclusion of factors that would decrease the risk to herons (i.e.,
seasonal use of the Lake by the heron or other food sources), the actual level of risk, if any,

is unknown.

Since the groundwater pathway has not been completely characterized, the assessment of risks
cannot be completed for this SWMU. Therefore, it is recommended that additional data be

collected so that the groundwater pathway can be fully characterized.
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1.0
INTRODUCTION

1.1  BACKGROUND AND AUTHORITY

Cannon Air Force Base (AFB) is a permitted RCRA facility operating in accordance with the
terms of a permit issued jointly by the United States Environmental Protection Agency (EPA)
and the New Mexico Environment Department (NMED) effective October 3, 1989. This
permit sets forth the conditions within which Cannon AFB can be operated as a hazardous
waste facility. The authority for regulation of hazardous waste activities at Cannon AFB
through this permit is derived from the Federal Resource Conservation and Recovery Act
(RCRA) and its reauthorization in the form of the Hazardous and Solid Waste Amendments
of 1984 (HSWA) as well as the New Mexico Hazardous Waste Management Act.

A portion of this permit governs the investigation and, where required, the implementation
of corrective measures to mitigate the effects on the environment of releases of petroleum
products and other chemicals that may have been released from various Solid Waste
Management Units (SWMUs) at the Base. One hundred twenty-eight SWMUSs were identified
at Cannon AFB during the RCRA Facility Assessment completed in 1988 for the EPA by
A. T. Kearney. Seventy-three of the SWMUs were identified for further investigation and
were divided into three groups (Appendix I through III). Appendix I and Appendix II
SWMUs have been investigated under other programs, and sixteen of the Appendix III
SWMUs have been the subject of a RCRA Facility Investigation (RFI) Report. This Baseline
Risk Assessment (BRA) assesses baseline risk for nine of the sixteen SWMUs from the
Appendix III list.

This BRA was authorized and funded by the USAF through the United States Army Corps
of Engineers (USACE).

1.2  PURPOSE AND SCOPE OF REPORT

This report details the methodologies and results of the BRA which was conducted as a
follow-on to the RFI. The purpose of the BRA is to quantify the baseline risk from the
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findings of the RFI, and to make recommendations on the basis of the risk identified at each

site.

The scope of the RFI included identification of significant exposure pathways and chemicals
of concern and a risk screening to determine whether a significant risk to human health is
posed by contaminants at each site. A BRA was completed for each SWMU that was not
eliminated from consideration by the risk screening.

The Appendix III SWMUs are listed in Table 1-1.
1.3 REGULATORY SUMMARY

This BRA has been completed in accordance with USACE instruction, EPA guidance, and
the work plan prepared by the Environmental Management Branch, Civil Engineering
Squadron, Cannon AFB, as approved by the USEPA with emendations. This work is directed
at compliance with the terms of the RCRA Permit for Cannon AFB dated October 3, 1989.

Risk-based concentrations for the screening-level risk evaluation were calculated in
accordance to RCRA Subpart S methodologies. The risk assessment was performed in
accordance with EPA guidance (RAGS 1989). This guidance was used because it is the most
appropriate and widely accepted guidance for assessing cumulative, multiple-pathway risks
at a site. RAGS is consistent with the risk-based approach outlined in the RFI guidance (EPA
1989) and with the approach in RCRAs’ proposed Subpart S rules (EPA 1990).

1.4 CANNON AFB OPERATIONAL HISTORY

Cannon AFB is located in Curry County, New Mexico, approximately 7 miles west of the
City of Clovis. The base is situated on approximately 4,320 acres of land. The vicinity map
of Cannon AFB is shown on Figure 1-1 and the site map of Cannon AFB is shown on

Figure 1-2. Off-base facilities include the Melrose Bombing Range.

Cannon AFB dates to 1929, when Portair Field was established on the site. Portair Field was
a civilian passenger terminal for early commercial transcontinental flights. In 1942, the Army

Air Corps took control of the civilian airfield and it became known as the Clovis Army Air

3MINWAMIIWRA st /dal/cee 02/18/94
Cannon AFB - RFI Appendix IIl SWMUs - Risk Assessment 1-2 Rev. 1



1

¥

LS S |

I D |

i)

i

O T N I D I T |

U

i

&

i

i i

[ 1

Base. In early 1945, the base was renamed Clovis Army Air Field. Flying, bombing, and
gunnery classes continued through the end of World War II. By mid-1946, however, the
airfield was placed on a reduced operational status and flying activities decreased. The
installation was deactivated in May 1947. The types of aircraft stationed at Cannon AFB
from 1942 to 1947 included B-17, B-24, and B-29 heavy bombers.

The base was reassigned to the Tactical Air Command in July 1951. The first unit, the 140th
Fighter-Bomber Wing, arrived in October of that year. The airfield was formally reactivated
in November 1951 as Clovis Air Force Base. Between 1952 and 1957, the 50th and 388th
Fighter-Bomber Wings were activated, and, upon their transfer, were replaced by the 312th
and 474th Groups. Predominant aircraft stationed at Cannon AFB from 1951 to 1957
included the P-51 "Mustang" fighter and the F-86 "Sabre" fighter jet.

In June 1957, the base became a permanent installation and was renamed Cannon Air Force
Base in honor of the late General John K. Cannon, a former commander of the Tactical Air
Command. In October 1957, the 312th and 474th Fighter-Bomber Groups were redesignated

tactical fighter wings and the 832nd Air Division was activated to oversee their activities.

In 1959, the 312th Tactical Fighter Wing (TFW) was deactivated and replaced at
Cannon AFB by the 27th TFW. In December 1965, the base’s mission changed to that of
a replacement training unit, and the 27th TFW became the largest such unit in the Tactical
Air Command. The predominant aircraft stationed at Cannon AFB from 1957 to 1965 was
the F-100 "Super Sabre" fighter jet.

The 832nd Air Division was deactivated in July 1975, leaving the 27th TFW the principal Air
Force unit at Cannon AFB. In early 1981, the 27th TFW was designated a Rapid

Deployment Joint Task Force member.

The primary mission of Cannon AFB has remained relatively unchanged since 1965; i.e., to
develop and maintain an F-111 tactical fighter wing capable of day, night, and all-weather
combat operations and to provide replacement training of combat aircrews for tactical
organizations worldwide. Aircraft stationed at Cannon AFB since 1965 include the F-100
"Super Sabre" fighter jet (1957-1969), the F-111A (1969), the F-111E (1969-1971) and the
F-111D (1971-present). There are approximately 70 F-111D aircraft assigned to Cannon
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AFB. The total work force on Cannon AFB numbers approximately 4,000, which includes
3,500 military and 450 civil service.

In 1992, Cannon AFB became part of the Air Combat Command (ACC) as the result of the
overall realignment of Air Force Commands and the ongoing downsizing of the U. S.
Military.

1.5 PREVIOUS INVESTIGATIONS

Prior to this RFI/BRA, investigative activities completed at Cannon AFB include the

following:
] IRP Records Search - CH2M Hill - 1983

. Preliminary Review/VSI Report - RCRA Facility Assessment - A.T. Kearney -
1987

o RCRA Facility Investigation Work Plan for 27 SWMUs - Lee Wan and
Associates, Inc. - 1990

. RI Investigation - Appendix I SWMUSs - W-C - 1991-1992 (18 SWMUs called
"First Third")

J RFI - Landfills 1 and 2 - W-C - 1992-1993
. RFI - Appendix II SWMUs - through USACE, Albuquerque, NM - 1993
Concurrently with the RFI on Appendix III SWMUs, W-C is completing Phase II RFI

activities at the Old Entomology Rinse Area and at Landfill 5 under separate task orders.
Investigations are also being completed at Landfills 3 and 4 and at Landfill 25.

3MIT\W\3MIIWRA ! /dal/cee 02/18/94
Cannon AFB - RFI Appendix 1l SWMUs - Risk Assessment 1-4 Rev. |



sy 1Y € 1 € 1

i ¢t 1

i

’

I

£

€

i

€ 3 t 7 ¢

i

L 1

1.6 ORGANIZATION OF REPORT

The BRA report is organized as shown in the table of contents, reporting activities and
recommendations essentially in the order they were completed. The discussion of results and
recommendations for each individual SWMU are presented (one site per section) in
Sections 4.0 through 12.0.
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TABLE 1-1

LIST OF APPENDIX III SWMUs

Site SWMU Number

AGE Maintenance Shop 31
Oil/Water Sep #196 46
Oil/Water Sep #494 47
Oil/Water Sep #375 51
Oil/Water Sep #379 57
Oil/Water Sep #5077a,b,&c 61, 62, 63
Oil/Water Sep #326 70
Oil/Water Sep #5120 92
Oil/Water Sep #5121 93
Oil/Water Sep #5144 94
Oil/Water Sep #4095 127
Lead/Acid Battery Area 55
CE Container Storage Area 77
Wastewater Playa Lake 103
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CANNON AFB FACILITY DESCRIPTION

2.1 SETTING - PHYSICAL GEOGRAPHY

Cannon AFB is situated in the Southern High Plains Physiographic Province in the Llano
Estacado subprovince. The Llano Estacado is a nearly flat plain sloping gently (10 to 15 feet
per mile) to the east and southeast. Elevations in the eastern New Mexico portion of the
Llano Estacado exceed 4,000 feet above mean sea level (msl). In the vicinity of Cannon
AFB, elevations range from 4,250 feet to 4,350 feet above msl.

The most prominent geomorphic features in the vicinity of Cannon AFB are blowouts and
broad, widely spaced valleys. Less common landforms are relict sand dunes located along
the northern side of the Portales Valley south of the base. Relict dunes are not found on or

near Cannon AFB.

Blowouts are broad shallow depressions which form as the result of soil erosion by wind.
Blowouts commonly collect surface runoff from small to moderate sized drainage areas.
During periods of rainfall, runoff collects in blowouts to form ephemeral playa lakes. Playas
have no external surface drainage. Water is lost by infiltration to the soil and evaporation;
without recharge, playa lakes persist for only a few days or weeks. Three playas are located

within the base, and several more are found to the north and east of the base.

Stream valleys tend to be fairly broad and widely spaced. Streams are ephemeral and
drainages are poorly developed. No streams exist on or near Cannon AFB. Running Water
Draw and Frio Draw, located about 10 and 20 miles, respectively, north of Cannon AFB, are
the nearest streams. These are second-order streams. Both streams are very straight, flow

southeast, and have rectilinear drainage patterns with short laterals (W-C 1992).
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2.2 DEMOGRAPHICS AND LAND USE NEAR CANNON AFB

Cannon AFB is located just south of U.S. Highway 60-84 in a farming and ranching area
(Figure 1-1). The majority of the land surrounding Cannon AFB is productive, irrigated
farmland or grassland. The major crops are wheat, sorghum, sugar beets, corn, cotton, alfalfa,
barley, and peanuts. The land is also used for cattle grazing, both beef and dairy, and Clovis
is considered the "Cattle Capital of the Southwest." There were 32,767 people living in
Clovis in 1990, while the Cannon AFB population was estimated to be 4,650 in 1990
(W-C 1992).

2.3 CLIMATOLOGY

The climate of east-central New Mexico is classified as tropical semi-arid, with summer
temperature and precipitation maxima. Average monthly temperatures range from a January
low of 12°C (39°F) to a July high of 26°C (78°F). Extreme daily temperatures range from
-24°C (-11°F) to 41°C (106°F) (Lee Wan and Associates 1990b). Average monthly
precipitation ranges from 1 cm (0.4 inches) in winter to 6.9 ¢cm (2.7 inches) in July (AWS
1986). The maximum recorded 24-hour rainfall is 12.2 cm (4.8 inches), which occurred in
August. Rainfall occurs on eight or more days per month during the summer precipitation
maximum. Mean annual precipitation is approximately 41 cm (16 inches). The mean annual
evapotranspiration rate is 181.4 cm/yr (71.4 inches/yr) (Lee Wan and Associates 1990b).
Prevailing winds are from the west at an average of 5 k/hr (3.1 mph) during fall, winter, and
spring. During the summer, winds are from the south at an average of 3.7 km/hr (2.3 mph).

The atmosphere around the area of Cannon AFB is generally well mixed. The seasonal and
annual average mixing heights can vary from 400 meters in the morning to 4,000 meters in
the afternoon. The afternoon mixing heights are typically greater during the spring and fall
seasons. The morning mixing heights are usually low, due to nighttime heat loss from the
ground, producing surface-based temperature inversions. After sunrise, these inversions break

up, and solar heating of the earth’s surface causes vertical mixing in the atmosphere.

Dust is frequently entrained into the atmosphere in this region of the country because of gusty
winds and the semiarid climate. The Texas Panhandle-eastern New Mexico area is considered
the worst area in the United States for windblown dust. Occasionally, this windblown dust
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is of sufficient quantity to restrict visibility. Most of the seasonal dust storms occur in March
and April, when the wind speeds are typically high (average 5 k/hr) (W-C 1992).

2.4 GEOLOGY

The near-surface stratigraphic units of interest at Cannon AFB are the Late Miocene-Late
Pliocene-age Ogallala Formation and the Early Triassic Dockum Group as shown in

Figure 2-1.

The Dockum Group consists of three formations. The stratigraphically lowest unit is the
Santa Rosa Sandstone. Overlying the Santa Rosa Sandstone are the Chinle and Redonda
Formations. The Chinle and Redonda Formations are composed mainly of red shales with
lesser interbedded sands, and are known locally as "redbeds." The top of the Dockum Group
is marked by an erosional nonconformity having relief of up to several hundred feet (Lee
Wan and Associates 1990b).

Overlying the Dockum Group redbeds is the Ogallala Formation. The Ogallala Formation
extends from eastern New Mexico and Colorado into Texas, Oklahoma, Kansas, Nebraska,
and South Dakota. Drillers’ logs from Cannon AFB indicate that the Ogallala Formation
varies from 360 feet to 415 feet in thickness. The incised upper surface of Triassic redbeds
strongly influences Ogallala thickness. Stream valleys in the post-Triassic nonconformity are
deep and trend dominantly east-west. Ogallala thickness may thus vary significantly over

short north-south distances.

The Ogallala is erosionally truncated to the south along the abandoned Portales Valley, to the
west along the Pecos River Valley, and to the north in a series of ephemeral stream valleys.
The Ogallala Formation extends more than 125 miles to the east before terminating as an
escarpment in Briscoe County, Texas. Springs and seeps are common along the erosional

margins of the Ogallala.

The Ogallala dips gently and monoclinally to the southeast in the vicinity of Cannon AFB.
As reported in Lee Wan and Associates (1990b), data suggest that some Quaternary warping
may have occurred; however, most of the structures are well to the northwest and southwest
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of Cannon AFB. No faults or buried structural lineaments are known in the vicinity of
Cannon AFB.

The Ogallala Formation is composed of unconsolidated poorly sorted gravel, sand, silts, and
clays. The base of the Ogallala is generally marked by a gravel, cobble, and boulder deposit.
This basal member contains sediments derived from igneous and sedimentary rocks
transported from the mountains to the west. The Ogallala Formation was laid down by
stream and overbank deposits formed within coalescing alluvial fans. These fans form a
broad pediment along the eastern flank of the Rocky Mountains. As is typical of alluvial

deposits, Ogallala internal stratigraphy varies vertically and horizontally over short distances.

Except where strongly cemented by calcium carbonate (caliche), the sediments of the Ogallala
are loose and friable. Authigenic and allogenic clays are found as a trace to abundant matrix
mineral (Lee Wan and Associates 1990b). As reported by Lee Wan and Associates (1990b),
five zones have been distinguished within the Ogallala of east central New Mexico on the
basis of clay minerals. Smectites (montmorillonites) and attapulgite (with sepeotite) are the
dominant clays throughout the Ogallala. Illite is a lesser, but persistent clay, as is kaolinite.
Smectite is a swelling clay, causing deep cracks to form in dry surface soils. Smectite in
particular and, to a lesser extent, attapulgite and illite, are clays with moderate to high cation
exchange capacities (CEC). The formation as a whole should therefore have a relatively high
CEC, which should inhibit the migration of charged contaminants, and especially ionic forms

of metals.

Caliche is a major feature of the Ogallala Formation, occurring as nearly continuous to
discontinuous layers throughout. A generalized geologic section at Cannon AFB is shown
in Figure 2-1. Caliche is hard, white to pale tan on fresh surfaces, weathering to gray, and
has a chalky appearance. Caliche forms as calcium carbonate, leached from overlying
sediments, and precipitates in the pore space of the host sediments. Precipitation is caused
by the evaporation of downward percolating water. The caliche may thus mark the position
of ancient vadose zones. As reported in Lee Wan and Associates (1990b) radiocarbon dates
for the upper "climax" caliche range from ~27,000 yrs. Before Present (B.P.) to ~42,000 yrs.
B.P.

3MII\WA3MIIWRA 52 /dal/cee 02/18/94
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Caliche is relatively soluble in acidic water (pH < 7) or in waters containing dissolved CO,.

The top surface of the upper "climax" caliche in fresh outcrop shows solution etching.

The Ogallala has numerous continuous to discontinuous caliche layers throughout its
thickness. The uppermost caliche, termed the "climax" caliche, is pisolitic (Lee Wan and
Associates 1990b). The pisolites are thought to have formed as the caliche was repeatedly
chemically-weathered and brecciated during Pleistocene pluvials and later recemented during
drier intervals. This upper caliche outcrops around playas and the bounding escarpments of
the Ogallala, and is locally termed "caprock." The "climax" caliche is typically 3 to 5 feet
thick. Caliches which occur lower in the Ogallala are platy and harder. Caliche may be thin
or absent below playas (W-C 1992).

2.5 HYDROGEOLOGY

The lower portion of the Ogallala Formation is the primary regional aquifer for both potable
and irrigation water. No deeper aquifers are utilized in the vicinity of Cannon AFB. The
Ogallala aquifer is part of the High Plains Aquifer which extends continuously from
Wyoming and South Dakota into New Mexico and Texas. In east central New Mexico, the
Ogallala aquifer rests on Dockum Group redbeds, which serve as the basal confining layer.
The Ogallala is a water table, or unconfined, aquifer (Lee Wan and Associates 1990b). The
Ogallala aquifer has a southeasterly regional gradient of about 13 feet/mile. Well yields vary
from less than one gallon per minute (gpm) in thin silts and sands, and up to 1,600 gpm in
thick sands and gravels (Lee Wan and Associates 1990b). Water quality is generally good,
with hardness and fluorides being somewhat high (Lee Wan and Associates 1990b).

At Cannon AFB, the Ogallala aquifer has an average saturated thickness of 120 feet based
on mid-1960s data. Saturated thickness ranges from 93 to 143 feet, and is influenced by the
configuration of the erosional nonconformity surface marking the top of the Dockum Group.
The local groundwater gradient is southeasterly at 7.5 feet/mile (Lee Wan and Associates
1990a).  Figure 2-2 shows water table elevation contours for 1984. Flow within the
saturated zone may be influenced by the configuration of the top of the Dockum Group.
Yields in tests of Cannon AFB water wells have ranged from 776 l/min (205 gpm) to
4,353 I/min (1150 gpm). Specific capacities range from 0.14 m*m (11.4 gal/feet) to
0.35 m*/m (27.9 gal/feet) (Lee Wan and Associates, 1990b).
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Very rough estimates of hydraulic conductivity were made from well pump tests in water
wells 5 and 9 (Figure 2-3) using the Theis equation. An estimate of hydraulic conductivity
for water well 8 was based on water level recovery data using the Bouwer and Rice approach
(Lee Wan and Associates 1990b). The data used in these calculations were obtained to
evaluate pump rates, efficiency, and well yield, and were not intended for use in calculating
aquifer properties. The results of these calculations should therefore be considered as first

approximations.

Hydraulic conductivity values for water wells 5 and 9 were found to be approximately
2.0 x 102 cm/sec. Calculations for water well 8 result in a hydraulic conductivity of
2.0 x 102 cm/sec. These estimates appear to be low when compared to published hydraulic
conductivity data for sands and gravels. As reported in Lee Wan and Associates (1990b) a
groundwater flow velocity of about 45 m/yr (150 feet/yr) has been estimated. This calculates
out to a hydraulic conductivity of approximately 1.0 x 10" cm/sec. Again, this appears to
be low when compared with published data (Freeze and Cherry 1979).

The presence of interstitial clays may account for both the variability and low values of
hydraulic conductivities. Boring logs from Cannon AFB IRP projects and published reports
(Lee Wan and Associates 1990b) indicated that interstitial and interstratified clays are
abundant in the Ogallala Formation. Additional aquifer testing will be required if it becomes

necessary to more accurately determine hydraulic conductivity.

Recharge to the Ogallala is primarily through precipitation. As reported in Lee Wan and
Associates (1990b), a recharge rate of 0.5 inches/year was calculated using the Theis equation.
Lee Wan and Associates (1990b) reported that the recharge rate may be as much as
1.0 inches/yr. Due to the high evapotranspiration rate and low precipitation, recharge occurs
only during heavy rainfall events in which the infiltration capacity of the soil is exceeded and
runoff occurs, or during cool months when precipitation exceeds evapotranspiration. Excess
runoff flows to playas, and the presence of water in playas allows deep percolation to the
aquifer. The occurrence of this process is evidenced by the presence of clay deposits in, and
thin or nonexistent caliche layers directly below, playas. Caliche is soluble in acidic rain

waters, and is leached over time to form percolation pathways.

3MITYWAMI IWRA 52 /dalicee 02/18/94
Cannon AFB - RFI Appendix [l SWMUs - Risk Assessment 2-6 Rev. 1



i

i

O

I T I |

j

f

t 3

Discharge from the Ogallala occurs through well pumping and springs along the eroded
margins. Spring discharge does not occur on or near Cannon AFB. Domestic and irrigation
water wells are common on and around the base, however. The rate of discharge exceeds the
rate of recharge. Water levels in the Ogallala have declined steadily from the 1930s to the
present. A decline of 50 to 100 feet has been observed in the area around Clovis, New
Mexico for the period from the 1930s to 1980. Lee Wan and Associates (1990b), states "the
largest area of water level decline exceeding 100 feet occurs south of the Canadian River
extending from Curry Co., New Mexico to Crosby Co., Texas."

The dominant uses of groundwater in the Cannon AFB area are for potable and irrigation
water. Numerous wells are found in the Cannon AFB area, most of which provide only

irrigation water (Figure 2-3).

The Ogallala will continue to be used as the primary source of potable and irrigation water
for eastern New Mexico. The New Mexico State Engineer designated Curry County as a

Water Basin in 1989. This designation allows for regulation of water rights, usage, and well
drilling (W-C 1992).

2.6 SOILS

Soils in the vicinity of Cannon AFB are classified as SM to SC under the Unified
Classification Systems, and as aridisols (calciorthids) under the Soil Conservation Service
Comprehensive Soil Classification System. The following summary is based on the Soil
Conservation Service Curry County Soil Survey as reported in Lee Wan and Associates
(1990b).

The most common soil type on the base is the Amarillo fine sandy loam, 0 to 2 percent slope
phase (map symbol Ab Figure 2-4). This soil consists of a thin sandy A horizon, well
defined clayey B, horizons, with a calcic B; horizon at depths below 40 inches. The calcic
B, horizon lies on a calcic C horizon, or on caliche. The Amarillo fine sandy loam is present
on all relatively flat surfaces at the base, but is also found on slopes associated with playas

(map symbol Ac).
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Clovis fine sandy loams, 0-2 percent slope phase (map symbol Cb) and 2-5 percent slope
phase (map symbol Cc), are very similar to Amarillo fine sandy loams. In the Clovis soils,
the depth to the calcic C horizon ranges from 28 to 56 inches. The depth to caliche exceeds
56 inches. Clovis and Amarillo fine sandy loams occur in close association.

In a few limited areas, particularly along the steeper slopes around playas, Mausker fine sandy
loam, 0 to 2 percent slope phase (map symbol Ma), and 2 to 5 percent phase (map symbol
M6) are found. Mausker fine sandy loams have no B horizons and are very calcareous. The

calcic C horizon is within 2 feet of the surface.

The A and B horizons of Amarillo and Clovis fine sandy loams are rapidly to moderately
permeable. Mausker fine sandy loam A and Ac horizons are rapidly permeable.
Permeabilities in calcic B and C horizons are moderate (Lee Wan and Associates 1990b).

2.7 BACKGROUND SOIL AND WATER QUALITY

The natural soils in the vicinity of Cannon AFB are alkaline and rich in metals in general.
Typically high concentrations of aluminum, iron, magnesium, manganese, and potassium
combine with elevated levels of many other metals in the natural soils. Calcium is naturally
present in the soils at levels up to nearly 200,000 mg/kg. Tightly cemented layers of caliche

are present in several horizons in the natural soils and the Ogallala aquifer below.

The uppermost groundwater aquifer is the Ogallala, and the groundwater is more than
200 feet deep. The groundwater from the lower portions of the aquifer is used for drinking
water, irrigation, and industrial applications. No deeper aquifers are utilized in the vicinity
of Cannon AFB. The water quality is generally good, with dissolved solids ranging from 250
to 500 mg/L (Gutentag et al. 1984) and fluorides ranging from 2.2 to 2.7 mg/L (William

‘Matotan and Associates, Inc. 1985).

The levels of inorganic compounds detected in 37 background soil samples collected at
Cannon AFB are presented in Table 2-1 in the form of a mean value, standard deviation, and
95 percent tolerance limits (mean plus or minus two standard deviations). The data used to
compile these statistics are shown in Tables A-2 through A-4 of Appendix A. The upper
tolerance limit is used in screening the soil chemical results for this RFI. Table 2-2 also
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includes naturally occurring concentrations for the Clovis, New Mexico region reported in
USGS 1984. These values are also used for reference in determining whether concentrations
at the RFI sites exceed background.

The general water quality from the Ogallala aquifer over a broad region is presented in
Table 2-2, and water quality data for samples from production wells and monitoring wells

within the bounds of Cannon AFB are presented in Table 2-3.

These tables of background data have been adapted from a draft report by Woodward-Clyde
dated March 1993 entitled "Concentrations of Selected Naturally Occurring Chemical
Constituents in Soil and Groundwater at Cannon Air Force Base, Clovis, New Mexico". This
report summarizes background data for soil and groundwater from numerous past

investigations in the vicinity.
2.8 BIOLOGICAL RESOURCES

Land adjacent to Cannon AFB is primarily used for agriculture, and there is little natural
vegetation remaining in the area. The wildlife species that are common to agricultural areas
throughout the region include bobwhite quail and pheasant. There are a few playa lakes in
the area; these are used by upland game for cover, by waterfowl for resting and feeding, and
by wildlife in general for drinking. Nearby riverbeds also provide water sources during rainy

seasons. During periods of low rainfall, the riverbeds are dry (W-C 1992).
2.8.1 Plant Resources

The climate of the Base area is considered to be semiarid. The thin layer of topsoil in the
vicinity of Cannon AFB is sandy loam, which is highly susceptible to wind erosion. The
undisturbed natural vegetation is mostly shortgrass prairie, including blue grama grassland and

mixed grama grassland vegetation types, which have moderately fast recovery rates.

Much of the study area has been previously cleared for agricultural crops. The predominant
land use of the region is rangeland, primarily for cattle grazing. In general, moderately
grazed rangeland areas of the types occurring in the project area are highly productive in
terms of both forage quality and quantity. The rangeland in the vicinity may support up to
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15 to 20 head of cattle per section, depending on the rainfall. Large trees do not uniformly
exist in the vicinity of the range except where planted around buildings and other structures
on the Base. Woodlands composed of large shrubs and small trees are confined to riparian
areas and playa lakes in the vicinity (W-C 1992).

The following plants are candidate species for the Federal List of Endangered and Threatened

Wildlife and Plants and are found within a 50-mile radius of Cannon AFB: chatterbox orchid

(Epipactus gigantea), spiny aster (Aster harridus), Whittmans milkvetch (4sragalus witmanil),
dune unicorn plant (Proboscidea sabulosa), and the tall plains spruce (Eupjorbia strictior).
The dune unicorn plant is also on the state endangered plant species list. No federally
protected endangered plants are known to be present on the Base (Lee Wan and
Associates 1990b).

2.8.2 Wildlife Resources

The eastern New Mexico area contains many nongame wildlife species that are typical of the
High Plains. Most of these species are distributed widely throughout the western United
States. Species diversity is low in most habitats because of the low vegetation diversity.
Most amphibian species are associated with riparian habitats and playa lakes. Reptiles are
found in all terrestrial habitat types but are most abundant in scrub/grasslands. Nocturnal

rodents are the most abundant members of the small mammal community.

Grasslands on the High Plains support a variety of seed-eating sparrows and other ground-
dwelling birds, both as residents and migrants. Raptors (hawks and owls) are relatively
abundant in all habitats in the region. Insectivorous and tree-nesting species are most
abundant in riparian areas. Shorebirds and waterbirds and migratory waterfowl in general

utilize the rivers, playa lakes, and reservoirs of the region.

Two National Wildlife Refuges (NWRs) are located on the periphery of the Base area. The
Grulla and Muleshoe NWRs are within 30 miles of Cannon AFB. These areas provide
high-quality habitat for migratory and breeding waterfowl.
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Big-game species in the area include mule deer, white-tailed deer, pronghorn, and barbary
sheep. Pronghorn are the most abundant game animal in the area. Several species of upland
game, such as quail, ring-necked pheasant, and turkey are common in the area. Reservoirs
(Ute Lake, Conchas Lake, and Clayton Lake) and playa lakes are important waterfowl habitats
in the region. Numerous species of native and introduced fish inhabit the rivers and perennial
streams, and the reservoirs support recreational fishing of warm-water species such as walleye,

crappie, channel catfish, largemouth bass, and bluegill.

As determined by the regional office of the U.S. Fish and Wildlife Service, two federally
listed endangered animal species, the bald eagle and peregrine falcon, are known to inhabit
the area within a 50-mile radius of Cannon AFB. The New Mexico Department of Game and
Fish also indicated that the state endangered Mississippi Kite, Baird’s Sparrow, and the
Black-Footed Ferret may also occur in the vicinity of the Base. The federal- and

state-protected species are listed in Table 2-4.

Within Curry County, the only state-protected bird that is expected to occur is the Mississippi
Kite. In New Mexico, since the early 1960s, this kite summers regularly and breeds in the
Clovis region. The birds frequent the golf course at Cannon AFB. Two other state-protected
birds that may occur within Curry County are the McCown’s Longspur and Baird’s Sparrow.
These two species have not been sighted regularly in recent years, however. No information
is available on the McCown’s Longspur in New Mexico; however, Baird’s Sparrow occurs
mainly in autumn during migration in the eastern plains and southern lowlands. Migrants
appear as early as the first week of August and move further south by November. The
species seems to have declined in abundance throughout its range in the Southwest due to the
loss of shrubby shortgrass habitats.

State-protected birds known to occur infrequently are the bald eagle and the peregrine falcon.

" The bald eagle migrates and winters from the northern border of New Mexico to the Gila,

lower Rio Grande, middle Pecos, and Canadian valleys. It is scen occasionally in summer
and as a breeding bird, with nests reported in the extreme northern and western parts of the
state. Winter and migrant populations appear to have increased with reservoir construction.
The peregrine falcon is widely distributed but population numbers are low. The American
subspecies breeds statewide in New Mexico, but mainly west of the eastern plains (Source:

Draft Environmental Impact Statement - Cannon AFB 1990).
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TABLE 2-1

SUMMARY OF BACKGROUND ELEMENTAL CONCENTRATIONS
IN SOIL SAMPLES (mg/kg)""
CANNON AFB, NEW MEXICO

95% Tolerance Limits of Reported
Background Levels in
Mean Standard Deviation Concentrations Clovis, New

Element X) (SD) (X)£2SD Mexico Region
Aluminum 5,700 2,420 860 - 10,540 50,000
Antimony 6.75 - - <1
Arsenic 35 6.0 0-155 6.5
Barium 166 238 0- 642 500
Beryllium 0.41 0.16 0.09 - 0.73 1-2
Cadmium L.1? - - -
Calcium 69,200 58,600 0 - 186,400 7,900 - 18,000
Chromium 6.98 2.78 142 - 125 30
Cobalt 25 1.0 0.5-45 3-7
Copper 5.40° - - 20
fron 4,780 1,970 840 - 8,720 100 - 15,000
Lead 7.12 9.35 0-258 15
Magnesium 4,650 3,570 0- 11,790 2,000 - 5,000
Manganese 72.0 46.0 0- 164 500
Mercury 0.112 - - 0.032 - 0.082
Nickel 5.0 2.0 1.0 -9.0 15
Potassium 1,360 606 148 - 2,572 16,000
Selenium 8.23 - - 0.15 - 030
Silver 1.22 - - -
Sodium 5142 - - 7,000
Thallium 0.50? - - -
Vanadium 14.9 5.20 450 - 253 30 - 70
Zinc 11.3 5.29 0.72 - 21.9 45

! Compiled from data collected by W-C for the RFI and RI (W-C 1992 and W-C 1993) and Walk, Haydel & Associates
for the IRP (Walk, Haydel & Associates 1990). Data are shown in Appendix A.
2 Mean is calculated using reporting limits for nondetect results. The actual mean background concentrations are probably

lower than these values.
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TABLE 2-2

REGIONAL WATER QUALITY' - OGALLALA AQUIFER?

Sherman Co. Laramie Co. Red Willow Co. Kit Carson Co. Kiowa Co. Stanton Co. Meade Co. Union Co. Roberts Co. Gaines Co.  Gaines Co. Mean

Nebraska Wyoming Nebraska Colorado Colorado Kansas Kansas New Mexico Texas Texas Texas (%
Silica 63 28 58 36 22 20 23 38 27 58 64 40
Calcium 94 45 56 30 228 51 63 56 46 72 231 88
Magnesium 14 5.5 15 10 114 20 19 34 18 20 225 45
Sodium and Potassium 21 6.4 19 27 226 35 245 17 37 44 845 138
Bicarbonate 336 157 200 181 184 180 210 215 243 221 282 219
Sulfate 18 6.5 13 10 1,170° 8.1 94 49 32 104 1,351° 260
Chloride 18 2.8 3.9 3.0 143 30 350° 46 28 43 1,109° 162
Fluoride - 0.4 0.8 1.8 4.0° 1.4 1.0 1.6 0.8 1.5 4.0° 1.6
Nitrate 7.6 7.0 7.6 3.9 12° 1.7 24 3.9 5.6 4.2 7.0
Dissolved Solids 403 191 273 214 2,140° 339 900° 372 312 507° 3,97¢° 875
pH’ 7.7 7.4 7.7 8.0 7.7 7.6 7.7 7.4 8.0 7.3 7.4 7.6
Specific Conductance’ 605 281 420 325 2,630 555 1,650 628 507 675 5,350 1,240

' Concentrations are in milligrams per liter (ng/L) unless otherwise indicated
Source: Krothe, et al. 1982
pH units

* Micro mhos (umhos)
5 Exceed U.S. Environmental Protection Agency Regulations for Drinking Water (1976, 1977)

02/18/94
Rev. 1
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WATER QUALITY SUMMARY' FOR CANNON AFB

TABLE 2-3

PRODUCTION WELLS AND MONITORING WELLS (mg/L)"

Minimum Maximum Mean MCL?
Antimony 0.06U 0.06U 0.06° 0.01/0.005°
Arsenic 0.005U 0.05U 0.02° 0.051
Barium 0.022 0.2 0.50° 1.0
Beryllium 0.002U 0.002U 0.002° 0.01°
Cadmium 0.005U 0.01U 0.0008° 0.005°
Chloride 42 63.5 52.2 250
Chromium 0.01U 0.001 0.04° 0.01
Cobalt 0.01U 0.01U 0.01° *
Copper 0.01U 0.02U 0.012° 1.0
Cyanide 0.005U 0.005U 0.005° 0.2
Fluoride 1.8 2.6 23 2
Lead 0.005U 0.05U 0.015° 0.05
Manganese 0.00 0.01U 0.0075° 0.05
Mercury 0.0002U 0.003 0.001° 0.002
Nickel 0.04U 0.032 0.04° 1.0°
Nitrate 0.9 6.6 1.8 10.0
Selenium 0.01UJ 0.0049] 0.01° 0.05
Silver 0.01U 0.05U 0.02° 1.0
Sulfate 115 132 125 250
Thallium 0.01U 0.01U 0.01° 0.022/0.001°
Tin 0.1U 0.1U 0.1° *
Uranium 0.0036 0.0062 0.0046 5.0
Vanadium 0.02 0.031 0.026 *
Zinc 0.0041J 0.09 0.05 5.0
TDS 385 479 451 500
pH (units) 7.5 7.95 7.78 6.5-85
MCL = Maximum contaminant level ! Values are calculated from historical data for Cannon
183} = Estimated as non-detect at the CRQL AFB wells 1, 2,3, 4, 7, 8, 113A, and 101E for period
J = Estimated value from 1966 through 1991.
8] = Not detected 2 Primary MCL in effect as of July 30, 1992
CRQL = Contract Required Quantitation Limit 3 Proposed primary MCL
* Secondary MCL in effect as of July 30, 1992
* No primary or secondary MCL or proposed * Detection limits (using one times the value) were also

MCL as of March 1992

IMII\WA3MI1WRA.2-3 /dal
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TABLE 2-4

FEDERAL- AND STATE-PROTECTED ANIMALS
POTENTIALLY OCCURRING IN THE VICINITY OF
CANNON AFB (CURRY COUNTY)

Common Name Scientific Name Federal Status State Status
Birds
Mississippi kite Ietinia mississippiensis Endangered (Group 2)
Barid’s sparrow Ammodramus baridii Endangered (Group 2)
Bald eagle Haliaeetus leucocephalus Endangered Endangered (Group 2)
Peregrine falcon Falco perigrinus Endangered Endangered (Group 1)
Mammals
Black-footed ferret Mustela nigripes Endangered Possibly Extinct
Endangered (Group 1): Species whose prospects of survival or recruitment within the state are in jeopardy.
Endangered (Group 2): Species whose prospects of survival or recruitment within the state are likely to become
jeopardized in the foreseeable future.
Possibly Extinct: Potentially no longer in existence in the state.

Source: Lee Wan and Associates 1990
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3.0
SUMMARY OF RFI FINDINGS

The RFI field investigation was completed during August and September of 1993. It
consisted of sampling surface and subsurface soils and at one site surface water and pond
sediment. The field work also included collection of additional mapping data, and a field
survey of the sampling points. Base personnel were interviewed to develop background
information on operations, both currently and historically, for each of the subject sites. The
samples were transported to ENSECO Rocky Mountain Analytical Laboratories for chemical

testing which was completed in mid-October.

The sampling rationale was developed to collect samples in the locations and depths likely

to be the most heavily contaminated at each site.

The RFI included a screening-level risk evaluation using Risk Based Concentrations (RBCs)
calculated as action levels as outlined in RCRA Subpart S Guidance. These RBCs were very
conservative (generally comparable to a one in ten million cancer risk). The highest detected
concentrations of chemicals of concern at each SWMU were compared to the RBCs, to
background, or to State of New Mexico requirements where applicable, in accordance with
the decision process outlined in the work plans. Sites for which the RFI risk screening
indicated the potential for unacceptable risk to human health or the environment have been
evaluated in this BRA. In one case (SWMU 70), additional data collection has been

recommended prior to completion of the BRA.

The conservative RBCs used in the risk screening in the RFI are considered to be protective
of the environment as well. A detailed ecological risk assessment is included in this BRA

for SWMUSs not screened out in the RFIL.

The USACE Scope of Services outlined the required chemical tests in accordance with the
EPA approved work plan. Testing was in accordance with EPA SW-846 methodology. The
analyte list at each SWMU was selected from the following groups on the basis of the
potential contamination indicated by the past and current operations at each SWMU:
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. Target Compound List (TCL) volatile organic compounds
. Semivolatile organic compounds

o Target Analyte List (TAL) metals

o Total petroleum hydrocarbons (TPH)

. Pesticides/PCBs

. Herbicides

. Total lead

o Acidity

. Appendix IX list of chemicals for surface water

Laboratory analytical data was validated in accordance with USACE and EPA guidance as
outlined in the Quality Assurance Project Plan, and the validated data are the basis for the

recommendations.
3.1 SCREENING-LEVEL HEALTH RISK EVALUATION METHODOLOGY

This section provides a description of the approach that was used in the screening-level health
risk evaluation for each SWMU. Potential human health impacts were evaluated by
comparing maximum chemical concentrations found at that SWMU with risk-based
concentrations (RBCs) (Table 3-1) that were calculated for this report using conservative

health-based criteria.

The goal of this evaluation was to make a determination as to whether or not a release had
occurred at a SWMU that could pose a potential risk to human health or the environment.
The risk-based approach outlined in this section provides an upper-bound estimate of potential
human health impacts because conservative screening criteria and maximum chemical
concentrations were used to estimate potential impacts. If no potential human health or
environmental risks were indicated for a given SWMU using these conservative criteria, then

no further investigation was recommended for a SWMU.
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3.1.1 RFI Investigation Decision Process

The RFI soils investigation decision process is designed to identify appropriate recommended
actions for disposition of each SWMU investigated based on three alternative recommended
actions for any given SWMU: no further action, interim action, and further investigation and
evaluation in a final RFI/Corrective Measures Study (CMS). The recommendations for the
selection of alternative action for each SWMU depended upon whether chemicals of concern
were detected in soils at levels that posed an unacceptable risk to human health or the

environment.

The decision process was implemented by first evaluating and summarizing existing historical
information and analytical data collected for each of the SWMUs. Historical information was
used to identify potential chemicals of concern and to identify potential sites of chemical
release at a SWMU. Then environmental media was sampled and analyzed for potential
chemicals of concern. The analyte lists from which chemicals of concern were selected are
discussed in the QAPP. Sampling was focused at points of potential releases from the
SWMUs. SWMU-related chemicals of concern were selected by identifying chemicals
reported above the analytical reporting limits. Metals that did not exceed background levels
were not included as chemicals of concern. Organic chemicals that do not have EPA toxicity
factors were not considered as chemicals of concern. Concentrations of chemicals of concern
detected at each SWMU were evaluated for potential human health and environmental risks

by completed a screening-level risk evaluation.

The risk evaluations are screening-level because they compare maximum detected
concentrations (which are higher than concentrations to which people or ecological receptors
would routinely be exposed) to highly conservative (protective) health risk-based criteria. For
example, health risk-based criteria used in the evaluations are based on residential exposure
assumptiois, which are more stringent than criteria based on industrial use. Health risk-based
criteria are based on 107 excess cancer risk or hazard quotient equal to 0.1. This conservative
approach permits identifying SWMUs that pose no unacceptable risk under highly
conservative exposure assumptions and that, therefore, warrant no further evaluation or action,
and identifying other SWMUs that may warrant further evaluation based on exceedance of

stringent risk-based criteria.
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The results of this screening-level risk evaluation were used to analyze each SWMU and
make recommendations regarding the three alternatives stated above. The recommendations

were made on the following basis:

. If no threat or human health exists based on comparison of maximum
concentrations to stringent screening criteria, and no potential threat to the

environment is apparent, then no further action was recommended.

e If an unacceptable threat to human health or the environment is imminent, a
source is well defined, and a source control is readily identified, an interim

action to control the source was recommended.

. I there is a potential threat to human health, the SWMU was further evaluated
by completing a Health and Environmental Assessment (HEA) on the SWMU.

Soil, sediment, and surface water data were collected to characterize the nature and extent of
contamination that has been released from each SWMU, including a evaluation of the
potential for chemicals of concern to be transported to the groundwater at concentrations that
may pose a human health threat (by determining if the vertical distribution of contamination
decreases with depth). The nature and extent was characterized at the suspected release sites;
i.e., areas with greatest concentrations of chemicals of concern to determine whether a release
had occurred which could pose a risk to human health or the environment. Sampling
locations were finalized by integrating the sampling locations from the Cannon AFB June
1992 FSP with the locations needed to fulfill the data needs required by the data quality
objectives. In addition, nature and extent was characterized so that appropriate exposure

pathways could be addressed in HEA.

Maximum detected soil, sediment, and surface water concentrations of chemicals of concern
were compared to conservative risk-based concentrations (RBCs) to evaluate whether a release
had occurred that may pose an unacceptable risk to human health or the environment in the
present or future. On those sites where concentrations of any SWMU-related chemicals of
concern exceeded RBCs, and HEA has been completed. If the concentration of none of the
SWMU-related chemicals of concern exceeded RBCs, the concentration of contaminants were
judged to be insignificant, and therefore no further investigation was recommended.
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3.1.2 Derivation of Screening Criteria

Using RCRA guidance, the maximum concentrations of SWMU chemicals were compared
with risk-based criteria. These criteria were derived using the methodology described in
RCRA Proposed Action Levels (EPA 1990).

The RBCs were calculated using the methodology defined in RCRA Subpart S to calculate
RCRA Action Levels; however, unlike Subpart S action levels, these RBCs were based on
1077 excess cancer risk or 0.1 hazard quotient. Subpart S Action Levels are based on 1 x 10°¢
excess cancer risk for Class A (known) and Class B (probable) human carcinogens and a
1 x 10 excess cancer risk for Class C (possible) carcinogens, or a hazard quotient equal to
1 for ingestion assuming residential exposures. The more restrictive (protective) risk level
of 107 was used for screening, as mutually agreed with USACE during project negotiation
meetings, to account for the possible additive effects of multiple exposure routes in addition
to ingestion (i.e., dermal contact and inhalation of vapors or particulates released from soil),
and exposure to multiple chemicals. The main source for the critical toxicity values (slope
factors and reference doses) used to calculate RBCs was the EPA’s computer database, the
Integrated Risk Information System [IRIS] (EPA 1993). If no data were available in IRIS,
other sources were used. These sources are referenced in the Risk-Based Concentrations of
Detected Chemicals Table 3-1. It must be emphasized that this was a highly conservative
approach used for screening purposes only; risks that would be estimated in a SWMU-specific
quantitative health and environmental assessment HEA are likely to be much lower than the
risk levels calculated using these screening criteria. The formula used for calculating RBCs

for carcinogens in soil was:

TR x BW = ED
RBC (mglkg) =
SF x IR x CF x AF = AT

where:

TR = target carcinogenic risk (1 x 107)

BW = average weight of adults (70 kg)

AT = assumed lifetime, averaging time (70 yr

IR = soil ingestion rate (0.1 g/day)
3MINNW\3M11WRA.s3 /dal/cee 02/18/94
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CF = conversion factor (0.001 kg/g)

AF = absorption factor (1)

ED = exposure duration (70 yr)

SF = chemical specific slope factor (mg/kg-d)"

For noncarcinogens, RBCs are the concentrations in soil that are estimated to result in a
"hazard quotient” (HQ) of 0.1 to a resident at the SWMU. A hazard quotient is the ratio of
the estimated daily dose from the assumed exposure to a reference dose (RfD), established
by EPA, that is considered safe for a lifetime of daily exposure. A hazard quotient of 1
means that no toxic effects are likely to occur, even to sensitive individuals exposed for a
lifetime. A hazard quotient above 1 does not mean that toxic effects will necessarily occur,
but that further evaluation of exposures and chemical téxicity is required. The more
conservative HQ of 0.1 was used for screening to account for exposure to multiple chemicals
and for exposure routes other than ingestion, such as dermal contact with water or soil and
inhalation of vapors or particulates released from soil. This is a highly conservative approach
used for screening purposes only. The formula used for calculating RBCs for noncarcinogens

in soil was calculated:

BW x HQ
RBC (mglkg) = B2 *
(melke) = = AF = CF

where:
RfD = chemical specific oral Reference dose (mg/kg-day)
BW = weight of 5-year-old child (16 kg)
IR = soil ingestion rate (0.2 g/day)
AF = absorption factor (1)
CF = conversion factor (0.001)
HQ = hazard quotient of (0.1)
MINIINAS A 36 s
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The formula used for calculating RBC’s for noncarcinogens in water was:

RBC (mg/L) - RfD x BW *x HQ

IR x AF
where:
RfD = chemical specific oral Reference dose
BW = average body wight of adults (70 Kg)
HQ = Hazard quotient of (0.1)
IR = groundwater ingestion rate (2 L/day)
AF = absorption factor (1)

A maximum chemical concentration that exceeds a screening-level RBC does not mean that
a health risk exists, because the maximum concentration detected is not the concentration to
which people would routinely be exposed, and the exposure assumptions used to derive the
RBCs are for residential land use (not realistic for these SWMUs) and are not
SWMU-specific. For example, the EPA-suggested intake parameters assume (1) that soil
ingestion rates are 200 mg/day for children age 0 to 6 and 100 mg/day for adults, even
though recent studies cited by EPA indicate soil ingestion rates may be significantly lower
(by a factor of 4 or 5; Calabrese et al. 1989; Davis et al 1990); (2) that all of the soil/dust
ingested per day is from contaminated soils at the SWMU; and (3) that exposure occurs daily
for 70 years for water ingestion, 5 years at the "child" soil ingestion rate of 200 mg/day for
noncarcinogens, and 70-year adult lifetime exposure for carcinogens. These assumptions
could overestimate "reasonable maximum exposures”, even for residential use. In addition,
the water risk-based concentration assumes that surface water is used as a drinking water
source. The wastewater Playa Lake is not used as a drinking water source and it is extremely
unlikely that it ever will be. None of these "default" assumptions apply to current or likely
future exposures at Cannon AFB. Based on the preliminary exposure evaluation, no
residential evposures of any duration or magnitude occur or are likely to occur at these
SWMUs. Occupational exposures are significantly less than residential, and conditions such
as cold weather and clean soil cover would reduce or prevent contact with potentially

contaminated soil.
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It is important to note that RBCs are not cleanup goals. Cleanup goals are determined on a
SWMU-specific basis. Rather, comparing soil concentrations to screening-level RBCs based
on residential use, a 107 excess cancer risk level, and a HQ of 0.1 for noncarcinogens was
adopted as a means of screening whether the chemicals in soils could pose a threat to human
health. If the screening-level RBCs were not exceeded, no further action was recommended.
If the screening-level RBCs were exceeded, a baseline HEA was performed.

The following sections discuss for each SWMU the contamination found (if any), the results

of the screening-level risk evaluation, and the recommendations resulting from the evaluation.

SWMU NO. 31 - AGE MAINTENANCE PAD

The Aerospace Ground Equipment (AGE) Maintenance Pad is a paved area outside to the
southeast of Building 186. The area is used for maintenance of ground equipment associated
with the base aircraft operations. Potential contaminants include JP-4, mineral and synthetic

oils, and diesel fuel.

Samples of soil from the surface and the subsurface to 10 feet below ground surface (bgs)
were collected from four locations adjacent to the edge of the paved area. The locations were
selected where rainwater and wash water may have carried oily contaminants from the slab
onto the ground. Target analytes for samples collected included VOCs, SVOCs, TAL metals,
and TPH.

It was found that barium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
cadmium, chromium, chrysene, indeno(1,2,3-cd)pyrene, lead, and TPH concentrations
exceeded the risk screening criteria. It was concluded that there is enough data available to
complete a baseline risk assessment, and it was recommended that the risk assessment be

done.

SWMU NO. 46 - OWS NO. 196

The Oil/Water Separator (OWS) at Building 196 serves aircraft service and maintenance
operations in that building. Potential contaminants include petroleum and synthetic

lubricating oils, fuels, greases, solvents, and metals.
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Samples of soil at depths beginning just beneath the pavement and extending to 10 feet bgs
were taken from three soil borings adjacent to the OWS. The locations were as close as
possible to the OWS to assure detection of any significant leakage. Target analytes for the
samples collected included VOCs, SVOCs, TAL metals, and TPH.

It was found that antimony and barium were the only chemicals detected in the soil at
concentrations in excess of the risk screening criteria. These two metals were found to be
naturally occurring and not SWMU-related chemicals. No further action was recommended
at SWMU 46.

SWMU NO. 47 - OWS NO. 494

SWMU No. 47 is comprised of a sand trap and an OWS, each serving different parts of the
Auto Hobby Shop in Building 494. The OWS serves the floor drain system in the main shop
area, and the sand trap serves the floor drain in the engine/auto wash and prep room. The
potential contaminants include petroleum and synthetic lubricating oils, fuels, greases,

solvents, paint chips and metals.

3amples of soil from the surface and the subsurface to a depth of 10 feet bgs were collected.
The locations were selected to assure detection of significant leakage or spillage from the
subject units and their operation. Target analytes for the samples collected included VOCs,
SVOCs, TAL metals, and TPH.

It was found that none of the maximum concentration levels detected exceeded risk screening
criteria. Cobalt was detected at a maximum concentration of 5.4 mg/kg, and there is no
toxicity data on which to base an RBC calculation. The detected levels of cobalt are
essentially at or below naturally occurring background ranges and it was concluded that the
cobalt is not a SWMU-related contaminant. No further action was recommended at
SWMU 47.
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SWMU NO. 51 - OWS NO. 375

SWMU 51 is an OWS serving Building 375 within the motor pool compound. The OWS
serves floor drains in the engine shop area of the building. The potential contaminants

include petroleum and synthetic lubricating oils, fuels, greases, solvents, and metals.

Samples of soil from three borings adjacent to the OWS were collected from depths ranging
from just below the pavement to 10 feet below the pavement surface. The target analytes for
the samples included VOCs, SVOCs, TAL metals, and TPH.

It was found that barium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
indeno(1,2,3-cd)pyrene, and TPH exceeded the risk screening criteria. It was concluded that
the available data are sufficient to complete a baseline risk assessment, and it was

recommended that the risk assessment be done.

SWMU NO. 57 - OWS NO. 379

SWMU 57 is an OWS serving the floor drains in the fire-truck maintenance area in
Building 379. The potential contaminants include petroleum and synthetic lubricating oils,

fuels, greases, solvents, and metals.
Samples of soil from three borings adjacent to the OWS were collected from depths ranging
from just below the pavement to 10 feet below the pavement surface. The target analytes for

the samples included VOCs, SVOCs, TAL metals, and TPH.

It was found that no contaminants exceeded the risk screening criteria. No further action was
recommended at SWMU 57.

SWMU NO.’s 61, 62, AND 63 - SAND TRAPS NO. 5077A, B, AND OWS NO. 5077C

SWMUs 61 and 62 are sand traps beneath the drains for each of the wash rack areas in the
Civil Engineering Squadron compound. SWMU 63, originally designated as an OWS, is

another sand trap serving these wash racks. To avoid confusion with past reports, this unit
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is still designated an OWS for this report. Potential contaminants include petroleum and

synthetic lubricating oils, fuels, greases, solvents, and metals.

Samples of soil from two borings adjacent to each of the sand traps and the OWS were
collected from depths ranging from the near surface (or just below the pavement) to 10 feet
below the ground (or pavement) surface. The target analytes for the samples included VOCs,
SVOCs, TAL metals, and TPH.

It was found that for SWMU 61, barium was the only analyte for which the detected
concentration exceeded the risk screening criteria. The maximum barium concentration of
727 mg/kg is within the background range for the Cannon AFB area and it was concluded

that the barium is naturally occurring and not a site-related contaminant.

At SWMU 62 no analytes exceeded the risk screening criteria.

No further action was recommended for SWMU 61 nor SWMU 62.

At SWMU 63 barium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and
indeno(1,2,3-cd)pyrene exceeded the risk screening criteria. It was concluded that the

available data are sufficient to complete a baseline risk assessment, and it was recommended

that the risk assessment be done.

SWMU NO. 70 - OWS NO. 326

SWMU 70 is an OWS with a leaching well serving the floor drains for the fuel truck
maintenance operations in Building 326. Potential contaminants are petroleum and synthetic

lubricating oils, greases, solvents, fuels, and metals.

The original sampling plan included two 20-foot-deep borings adjacent to the OWS, and three
60-foot-deep borings adjacent to the leaching well. The two 20-foot-deep borings and one
and one-half of the 60-foot-deep borings had been completed when high levels of volatile
emissions required the use of respirators by the crews. It was concluded by the USACE
Technical Manager at this point that the objectives had been achieved. Heavy petroleum

contamination was encountered throughout the depth of the borings, with the worst areas near
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the leaching well. Twenty-six soil samples were collected. The target analytes for the
samples were VOCs, SVOCs, TAL metals, and TPH.

It was found that antimony, benzene, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene, and TPH exceeded the risk screening criteria
for SWMU 70. It was concluded that because the contamination was present at the 60-foot
depth at concentrations greater than in the near surface soils not enough data was available
to complete a baseline risk assessment for SWMU 70. It was recommended that additional
investigations be completed to define the extent of contamination sufficiently to complete a
baseline risk assessment, and that information be collected to support decisions regarding the
applicability of corrective measure alternatives such as microbial degradation through
bioventing, in-situ treatment, or natural attenuation. The recommendations included

completion of a baseline risk assessment following the additional investigation.

SWMU NO. 92 - OWS NO. 5120

SWMU 92 is an OWS with a leach well discharge located east of Power Check Pad 5120.
The OWS served the former aircraft service and maintenance associated with Building 5120
which has been removed from the site. The OWS is no longer in service, but it and the leach
well and an oil recovery tank remain in place. Potential contaminants include JP-4 fuel,

petroleum and synthetic lubricating oils, greases, solvents, and metals.

Two borings were advanced to a depth of 20 feet bgs adjacent to the OWS and three borings
were advanced to a depth of 60 feet bgs adjacent to the leach well. Thirty-five soil samples
were collected from the borings. The target analytes for the samples included VOCs, SVOCs,
TAL metals, and TPH.

It was found that benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, indeno(1,2,3-
cd)pyrene, and lead exceeded the risk screening criteria. It has been concluded that the
available data are sufficient to complete a baseline risk assessment, and it was recommended

that the risk assessment be done.
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SWMU NO. 93 - OWS NO. 5121

SWMU 93 was an OWS with a leach well serving Power Check Pad 5121. It was removed
in 1988 when Building 5121 was demolished. Facility 5123 has been constructed over the
former location of Building 5121, and the sampling for this effort has been adjacent to
Building 5123 in the vicinity formerly occupied by the OWS and the leach field. Potential
contaminants include JP-4 fuel, petroleum and synthetic lubricating oils, greases, solvents,

and, metals.

Three borings were advanced to a depth of 60 feet bgs adjacent to the vicinity of OWS 5121
and the leach field. Twenty-seven soil samples were collected from the borings. The target
analytes included VOCs, SVOCs, TAL metals, and TPH.

It was found that barium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and
indeno(1,2,3-cd)pyrene exceeded the risk screening criteria. It was concluded that the data
available are sufficient to complete a baseline risk assessment, and it was recommended that
the risk assessment be done.

SWMU NO. 94 - OWS NO. 5144

SWMU 94 is comprised of three sand traps serving an automobile wash rack adjacent to the
Army, Air Force Exchange Service (AAFES) service station, east of the intersection of D.L.
Ingram Street and Argentia Avenue. The sand trap in the grassy area adjacent to the wash
racks was previously designated as an OWS, and the term OWS is used for this unit
throughout this report. The facility is out of service, and serves as covered parking for local
workers® vehicles. Potential contaminants include lubricating oils, fuels, greases, solvents,

and metals.

Two borings were advanced adjacent to each of the units to a depth of 10 feet bgs or the
pavement surface. Twenty-four soil samples were collected from the borings. The target
analytes for the samples were VOCs, SVOCs, TAL metals, and TPH.

It was found that antimony, barium, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, beryllium, indeno(1,2,3-cd)pyrene, and TPH exceeded the risk
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screening criteria. It was concluded that the available data are sufficient to complete a

baseline risk assessment, and it was recommended that the risk assessment be done.

SWMU NO. 127 - SAND TRAP AND LEACH FIELDS AT THE POL WASH RACK

SWMU 127 is a sand trap at the POL Wash Rack and the old and new leach fields that
receive wastewater from the wash rack. There is a new OWS in a concrete vault in the line
that was built in 1991. The vault was visually inspected at the premobilization visit. There
was no evidence of any oil spillage or leakage. The OWS is not defined as a part of
SWMU 127. The wash rack is used to wash fuel trucks used to fuel aircraft on the flight

line. The potential contaminants include JP-4 fuel, grease, and motor oils.

Two borings were advanced to a depth of 10 feet bgs adjacent to the sand trap. Three
borings were advanced to a depth of 60 feet bgs within each of the leach field areas. Sixty-
two soil samples were collected from the borings. The target analytes included VOCs,
SVOCs, TAL metals, and TPH.

It was found that antimony, barium, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, beryllium, chrysene, and indeno(1,2,3-cd)pyrene, exceeded the risk
screening criteria. It has been concluded that the available data are sufficient to complete a

baseline risk assessment, and it was recommended that the risk assessment be done.

SWMU NO. 55 - LEAD ACID BATTERY ACCUMULATION SITE

SWMU 55 is an area located in the northernmost corner of the fenced motorpool compound.
It is used to store used lead acid motor vehicle batteries on pallets for eventual disposal. The

potential contaminants include lead and sulfuric acid.

Three borings were advanced to a depth of 20 feet bgs at representative locations within the
storage area. Fifteen soil samples were collected from the borings. Target analytes were total

lead and acidity.

[t was found that none of the analytes exceeded risk screening criteria, and no further action
was recommended for SWMU 55.
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SWMU NO. 77 - CIVIL ENGINEERING CONTAINER STORAGE AREA

SWMU 77 is a fenced area, paved with concrete, that is used to store miscellaneous material,
drums, transformers, and other supplies. The potential contaminants include waste oil,

solvents, aviation fuel, waste paint materials, PCBs, and pesticides.

Six soil borings were advanced to a depth of 20 feet bgs or below the pavement surface.
Two of the borings were located within the fenced compound, and four were drilled in the
soil just off the edge of the slab where it appeared that drainage was flowing off the slab.
Thirty soil samples were collected from the borings. Target analytes included VOCs, SVOCs,
TAL metals, TPH, PCBs, pesticides, and herbicides.

It was found that antimony, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
beryllium, dibenz(a,h)anthracene, indeno(1,2,3-cd)pyrene, and TPH exceeded the risk
screening criteria. It was concluded that the available data are sufficient to complete a

baseline risk assessment, and it was recommended that the risk assessment be done.

SWMU NO. 103 - WASTEWATER PLAYA LAKE

SWMU 103 is a natural playa that has been used to receive drainage from sanitary and
industrial sewers basewide since the early history of the base. Portions of the effluent have
been treated, and the Playa Lake now receives the overflow from two aeration lagoons. The

Playa Lake is used by a nearby farmer for irrigation.

The potential contaminants include organic compounds, metals, PCBs, pesticides, and

herbicides.

Four samples of the sludge and sediment from the bottom of the lake were collected with a
ponar dredge, and three surface water samples from about 3 feet below the water surface were
collected in a 3-liter bailer. The target analytes included the Appendix IX list of analytes for
the surface water, and VOCs, SVOCs, TAL metals, TPH, PCBs, pesticides, and herbicides

for the sediment.
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It was found that the surface water samples contained no contaminants at concentrations in
excess of the risk screening criteria. The sludge/sediment samples contained concentrations

of beryllium, silver, vanadium, and TPH in excess of the risk-based screening criteria.

It was concluded that the available data are sufficient to complete a baseline risk assessment
for all pathways except the groundwater. (Vadose zone fate and transport modeling was not
performed, because contaminant concentrations beneath the Playa Lake [i.e., due to potential

leaching] are not known.) It was recommended that a risk assessment be done.

SUMMARY OF RECOMMENDATIONS

SWMU NUMBER RECOMMENDATION
31 BRA
46 NFA
47 NFA
51 BRA
57 NFA
61 NFA
62 NFA
63 BRA
70 FI and BRA
92 BRA
93 BRA
94 BRA
127 BRA
55 NFA
77 BRA
103 BRA

NOTE: The key to column 2 above is as follows:

e BRA = Baseline Risk Assessment
e NFA = No Further Action
e FI and BRA = Further Investigation and Baseline Risk Assessment
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TABLE 3-1
RISK-BASED CONCENTRATIONS OF DETECTED CHEMICALS
Chemical Carcinogen  Noncarcinogenic effects Carcinogenic effects Subpart S 1X10-7 0.1 HQ Reference
Class Oral RfD Oral slope factor Soils (mg/kg) RBCs(mg/kg) RBC (mg/kg)  of tox factors
1,2-Dichloropropane 0.004 3 E+01 1
2-Butanone D 0.05 4000 4 E+02
2-Hexanone under review 4
2-Methylnaphthalene no data in IRIS 7
4-Mthyl-2-Pentanone 0.05 4 E+02 3,6
4-Nitrophenol under review
Acenaphthene 0.06 5 E+02 1
Acetone D 0.1 8 E+03 8 E+02
alpha-chlordane B2 0.00006 1.3 5 E-01 5 E-02 5 E-01
Aluminum no toxicity data
Anthraecene 0.3 2 E+03 1
Antimony D 0.0004 3 E+01 3 E+00
Arsenic A 0.0003 1.75 80 4 E-02 2 E+00 1
Barium D 0.07 4000 6 E+02 1
Benzene A 0.029 2 E+00 1
Benzo(a)anthracene B2 1.06 7 E-02 8
Benzo(a)pyrene B2 7.3 1 E-02 1,8
Benzo(b)fluoranthene B2 1.02 7 E-02 8
Benzo(g,h,i)perylene no data in IRIS 7
Benzo(k)fluoranthene B2 0.4 2 E-01 8
Beryllium B2 0.005 4.3 2 E-02 4 E+01 1
Bis(2-ethylhexyl)phthalate B2 0.02 0.014 5 E+00 2 E+02 1
Bromodichloromethane B2 0.02 0.13 6 E-01 5 E-01 2 E+02 9
Bromoform D 0.02 2 E+03 2 E+02 9
Butyl Benzyl Phthalate 0.2 2 E+03 1
Cadmium B1 0.001 40 8 E+00 1
Calcium no data in IRIS 7
Carbon disulfide D 0.1 6 E+03 8 E+02
Carbon tetrachloride B2 0.0007 0.13 5 E+00 5 E-01 6 E+00 9
Carbazole no tocixity data 0.02 4 E+00 10
Chlorobenzene D 0.02 2 E+03 2 E+02 1
Chloroform B2 0.01 0.0061 100 1 E+01 8 E+01 1
Chloromethane no toxicity data
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TABLE 3-1
RISK-BASED CONCENTRATIONS OF DETECTED CHEMICALS
Chemical Carcinogen  Noncarcinogenic effects Carcinogenic effects Subpart S 1 X 10-7 0.1 HQ Reference
Class Oral RfD Oral slope factor Soils (mg/kg) RBCs(mg/kg) RBC (mg/kg)  of tox factors

Chromium VI A 0.005 400 4 E+01 1
Cobalt under review 4
Copper D 0.037 3 E+02 7
Chrysene B2 0.032 2 E+00 8
DDD B2 0.24 3 E+00 3 E-01 1
DDE B2 0.34 2 E+00 2 E-01 1
DDT B2 0.0005 0.34 2 E+00 2 E-01 4 E+00 1
Dibenzo(a,h)anthracene B2 8.1 9E-03 8
Dibenzofuran D no data 7
1,2-Dichioroethane B2 0.091 8 E+00 8 E-01 9
1,1-Dichloroethylene C 0.009 0.6 1 E+01 1 E-01 7 E+01 1
1,2-Dichloroethene (total) 0.02 2 E+02 1
Di-n-butyl Phthalate 0.1 8 E+02 1
Di-n-octyl Phthalate 0.02 2 E+02 1
Ethylbenzene D 0.1 8 E+03 8 E+02 1
Fluoranthene 0.04 3 E+02 1
Fluorene 0.04 3 E+02 1
gamma-chlordane B2 0.00006 1.3 5E-01 5 E-02 5 E-01 1
Indeno(1,2,3-cd)pyrene B2 1.69 4 E-02 8
Iron no data in IRIS 7
Lead B2 NA NA ' 5 E+02 2
Manganese D 0.14 1 E+03 1
Mercury D 0.0003 20 2 E+00 34
Methylene chloride B 0.06 0.0075 90 9 E+00 5 E+02 1
Naphthalene 0.04 3 E+02 6
Nickel D 0.02 2000 2 E+02 1
Pentachlorophenol B2 0.03 0.12 2 E+03 6 E-01 2 E+02 1
Phenanthrene no data 7
Potassium no data

Pyrene 0.03 2 E+02 1
Selenium 0.005 4 E+01 1
Sitver D 0.003 20 2 E+01 1
Sodium no data in IRIS 7
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TABLE 3-1
RISK-BASED CONCENTRATIONS OF DETECTED CHEMICALS
Chemical Carcinogen  Noncarcinogenic effects Carcinogenic effects Subpart S 1X10-7 0.1 HQ Reference
Class Oral RfD Oral slope factor Soils (mg/kg) RBCs(mg/kg) RBC (mg/kg)  of tox factors
Styrene C 0.2 2 E+04 2 E+03 9
1,1,2,2-Tetrachloroethane C 0.2 4 E+01 4 E-01 9
Tetrachloroethylene B2 0.01 0.051 1 E+01 1 E+00 8 E+01 3
Thallium 0.0008 6 E+00
Toluene D 0.2 2 E+04 2 E+03 1
1,1,1-Trichloroethane D 0.09 7 E+03 7 E+02 3
Trichloroethylene B2 0.011 6 E+01 6 E+00 3
Vanadium 0.007 6 E+01 4,6
Xylenes D 2 2 E+05 2 E+04 1
Zinc 0.3 2 E+03 1
1 = Verifiable in IRIS
2 = Lead Uptake Biokinetic model 4.0 as suggested in OSWER directive #9355.4-02, Interim guidance on establishing lead soil cleanup levels.
3 = Withdrawn from IRIS
4 = Under review in IRIS
5 = Converted from 1.3 mg/L
6 =HEAST 1992
7 = No data in IRIS
8 = ICF - Clement Associates, 1988 (chemical-specific potency factor x benzo(a)pyrene slope factor).
9=HEAST 1991
10=HEAST 1993
NA = Not available
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4.0
AGE MAINTENANCE PAD - SWMU NO. 31

4.1 SITE BACKGROUND
4.1.1 Site Description

The AGE Maintenance Shop Pad is an open asphaltic concrete area adjacent to the southeast
side of the AGE Maintenance Shop. located in Building No. 186. The pad is approximately 60
to 70 feet wide and 240 feet long (Figure 4-1). A wash rack occupies an area about 45 feet
square beyond the southeast edge of the pad. The AGE Drainage Ditch (SWMU No. 34,
investigated in the Appendix 1 RI) (W-C 1992) lies to the southeast of the maintenance pad and
carries runoff to the northeast.

The maintenance pad has a slight gradient to the southeast, which directs surface runoff from the
area north and east of Building 186 toward the AGE ditch. Runoff northwest of the wash rack 1s
directed along an expansion joint southwestward off of the pad.

4.1.2 Site History

The maintenance pad has been active since 1971. Water from washing and surface or storm
water, potentially contaminated with waste oils and fuel, flows off the pad to the southeast. The
Appendix I RI investigation of soils lining the AGE drainage ditch to the southeast of the AGE
pad found negligible to nondetectable levels of target contaminants in the soils sampled (W-C
1992).

4.1.3 Current Use

Maintenance on aeronautical ground equipment is performed in Building No. 186 and on the
south and east sections of the pad. The wash rack (not a target of this investigation) 1s frequently
used to wash and clean support vehicles and equipment. The wash rack is separately drained to
an adjacent OWS, which is not a part of this investigation. A portion of the drainage from the
pad reportedly drains into a sand trap at the northwest corner of the wash rack. This sand trap
reportedly empties into the OWS.
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AGE MAINTENANCE PAD - SWMU NO. 31
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41  SITE BACKGROUND
4.1.1 Site Descript\i\bg

The AGE Maintenance ShSp Pad is an open asphaltic concrete area adjacent to the southeast
side of the AGE Maintenancé"‘ﬁhop, located in Building No. 186. The pad is approximately
60 to 70 feet wide and 240 feét\long (Figure 4-1). A wash rack occupies an area about
45 feet square beyond the southe}isf; edge of the pad. The AGE Drainage Ditch (SWMU
No. 34, investigated in the Appendigc I RI) (W-C 1992) lies to the southeast of the

maintenance pad and carries runoff to the northeast.

The maintenance pad has a slight gradient to the southeast, which directs surface runoff from
the area north and east of Building 186 toward the AGE ditch. Runoff northwest of the wash

,
rack is directed along an expansion joint southwestward off of the pad.

4.1.2 Site History

The maintenance pad has been active since 1971. Water frorﬁ\\gyashing and surface or storm
water, potentially contaminated with waste oils and fuel, flows ‘éxf\f the pad to the southeast.
The Appendix I RI investigation of soils lining the AGE drainage\\"ditch to the southeast of
the AGE pad found negligible to nondetectable levels of target coritaminants in the soils
sampled (W-C 1992).

4.1.3 Current Use

Maintenance on aeronautical ground equipment is performed in Building No. 186 and on the
south and east sections of the pad. The wash rack (not a target of this investigation) is
frequently used to wash and clean support vehicles and equipment. The wash rack is

separately drained to an adjacent OWS, which is not a part of this investigation. A portion
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4,2 SUMMARY OF RESULTS OF PHYSICAL AND CHEMICAL INVESTIGATION
4.2.1 Physical Investigation

Four 10-foot soil borings were drilled and soil samples were collected in areas where wash-
down water and stormn water from the maintenance pad enters the AGE ditch and along
expansion joints or cracks in the maintenance pad to determine if a release of SWMU-related
chemicals posing a hazard to human health or the environment has occurred at these points.
Boring numbers and sample descriptions are in Table 4-1 and Figure 4-1. Boring 03101 was
drilled in a small drainage channel entering the AGE drainage ditch to determine if maintenance
pad runoff has affected soil at this location. Surface soils in the drainage channel are discolored
and vegetation within the channel appears stressed. Since this drainage channel receives runoff
from locations other than the AGE Maintenance Shop, (e.g., the parking area near Facility 191),
other sources may be contributing contaminants to this sample location. Boring 03102 was
drilled in an area of soil cover near the AGE drainage ditch to determine if runoff from the pad
has contaminated soils at this location. Soils at this location did not appear contaminated and
vegetation appeared normal. The high density of buried utilities under the maintenance pad
forced the relocation of two borings from the pad itself to nearby sites. Boring 03103 was
located just off the slab to the west of the Wash Rack near the expansion joint. Small piles of
stained soil were observed at this location suggesting the potential for petroleum contamination
of the near-surface soils. Boring 03104 was located about 10 feet southwest of Boring 03103,
just off the edge of the AGE pad. No surface staining was evident at this location.

Soil samples were collected from the 0- to 0.5-foot, 1.5- to 3.5-foot. 4- to 6-foot, and 8- to
10-foot depth intervals in Borings 03101 and 03102 and from the 0.5- to 2-foot, 2- to 4-foot, and
8- to 10-foot depth intervals in Borings 03103 and 03104. Target analytes included VOCs,
SVOCs, metals, and TPH. Surficial samples from the 0 to .5-foot interval were collected in
areas of soil cover from the 0.2- to 0.5-foot depth interval to provide surface soil data for risk
assessment purposes. In areas of pavement or concrete surfaces, soil sampling began
immediately below the pavement/soil contact.
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of the drainage from the pad reportedly drains into a sand trap at the northwest corner of the
wak\rack. This sand trap reportedly empties into the OWS.
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4.2.1 Physical In§e\stigation
\'\

Four 10-foot soil boring\s\were drilled and soil samples were collected in areas where wash-
down water and storm wat\e{ from the maintenance pad enters the AGE ditch and along
expansion joints or cracks in tl\l‘e_maintenance pad to determine if a release of SWMU-related
chemicals posing a hazard to human health or the environment has occurred at these points.
Boring numbers and sample descrip%k{ns are in Table 4-1 and Figure 4-1. Boring 03101 was
drilled in a small drainage channel \"e\ntering the AGE drainage ditch to determine if
maintenance pad runoff has affected so\ﬁ\\at this location. Surface soils in the drainage
channel are discolored and vegetation within the channel appears stressed. Since this drainage
channel receives runoff from locations other \‘thﬁan the AGE Maintenance Shop, (e.g., the
parking area near Facility 191), other sources may"be contributing contaminants to this sample
location. Boring 03102 was drilled in an area of so\}\cover near the AGE drainage ditch to
determine if runoff from the pad has contaminated soﬂs at this location. Soils at this location
did not appear contaminated and vegetation appeared normal The high density of buried
utilities under the maintenance pad forced the relocation of two borings from the pad itself
to nearby sites. Boring 03103 was located just off the slab to the\west of the Wash Rack near
the expansion joint. Small piles of stained soil were observed at thls location suggesting the
potential for petroleum contamination of the near-surface soils. Bofing 03104 was located
about 10 feet southwest of Boring 03103, just off the edge of the AéEmkpad. No surface
staining was evident at this location.

Soil samples were collected from the 0- to 0.5-foot, 1.5- to 3.5-foot, 4- to 6- foot and 8- to
10-foot depth intervals in Borings 03101 and 03102 and from the 0.5- to 2- foot, 2- ta 4-foot,
and 8- to 10-foot depth intervals in Borings 03103 and 03104. Target analytes 1ncluded
VOCs, SVOCs, metals, and TPH. Surficial samples from the 0 to .5-foot interval were

collected in areas of soil cover from the 0.2- to 0.5-foot depth interval to provide surface soil
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4.2.2 Chemical Investigation

Soil samples were collected from four borings (03101, 03102, 03103, and 03104). Sampling and
analyses performed are summarized in Table 4-1. Summaries of the analytical results for these
soil samples are provided in Table 4-2a (near-surface samples) and Table 4-2b (subsurface
samples). The tables provide results for analytes detected at least once in the sample group.
Complete analytical results are provided in Appendix A of the RFI report.

4.2.3 Data Assessment

The quality of the analytical data was evaluated in the RFI Report, and the data were deemed to
be of adequate quality to meet the objectives of the RF1. However, data quality issues that may
affect the risk assessment are more fully discussed here.

Elevated reporting limits resulting from sample dilution may limit the usability of the data if
concentrations of some analytes are thereby diluted to levels below the reporting Limit. That 1s,
chemicals may be reported as nondetect when they are actually present in the sample at levels of
potential concern. Section 4.1.6 of the QUSR (Appendix A of the RFI report) presents a
discussion of elevated reporting limits; however, only mercury had significantly elevated
reporting limits. This does not affect the usability of the data at this SWMU, because mercury
was properly quantified nondetect in all but two samples, so there is no reason to believe that
mercury would be present at concentrations of concern in the two samples with elevated
reporting limits. There were also elevated reporting limits for lead and TPH analyses; however.
there is no impact on the usability of the associated data because these analytes were detected at
concentrations above elevated reporting limits.

Manganese data were rejected in all samples at this SWMU. Therefore, the manganese
concentration at this SWMU is unknown. Although this is a data gap, it is not viewed as crucial
for the following reasons. Since manganese has not been determined to be a chemical of
concern at other SWMU with similar waste streams at Cannon AFB, manganese is not likely to
be associated with the wastes at this SWMU. Additionally, manganese 1s an essential nutrient
and would have to be present at very high concentrations to be at a level of concern. Therefore,
there is no reason to believe that manganese would be present at a concentration that would pose
a significant health risk compared to other semivolatile and volatile compounds that are
quantified at this site. Therefore. although manganese has not been quantified, it is not likely
that this will impact the conclusions of the risk assessment.
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data for risk assessment purposes. In areas of pavement or concrete surfaces, soil sampling

began immediately below the pavement/soil contact.

4.2.2¥hemical Investigation

AN

Soil samples were collected from four borings (03101, 03102, 03103, and 03104). Sampling
and analyses perfo}"med are summarized in Table 4-1. Summaries of the analytical results for
these soil samples éi‘e provided in Table 4-2a (near-surface samples) and Table 4-2b
(subsurface samples). Tl}e tables provide results for analytes detected at least once in the

sample group. Complete énglytical results are provided in Appendix A of the RFI report.

4.2.3 Data Assessment

The quality of the analytical data was evaluated in the RFI Report, and the data were deemed
to be of adequate quality to meet the objectives of the RFl. However, data quality issues that

may affect the risk assessment are more fully discussed here.

Elevated reporting limits resulting from sample dilution may limit the usability of the data
if concentrations of some analytes are thereby diiﬁtcd to levels below the reporting limit.
That is, chemicals may be reported as nondetect when they are actually present in the sample
at levels of potential concern. Section 4.1.6 of the QCSR (Appendix A of the RFI report)
presents a discussion of elevated reporting limits; however, only mercury had significantly
elevated reporting limits. This does not affect the usability of the data at this SWMU,
because mercury was properly quantified nondetect in all but two samples, so there is no
reason to believe that mercury would be present at concentrations of concern in the two
samples with elevated reporting limits. There were also elevated reporting limits for lead and
TPH analyses; however, there is no impact on the usability of the aséo._c;iated data because

these analytes were detected at concentrations above elevated reporting limits.

Manganese data were rejected in all samples at this SWMU. Therefore, the manganese
concentration at this SWMU is unknown. Although this is a data gap, it is not viewed as
crucial for the following reasons. Since manganese has not been determined to be a chemical
of concern at other SWMU with similar waste streams at Cannon AFB, manganese is not
likely to be associated with the wastes at this SWMU. Additionally, manganese is an
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4.2.4 Nature and Extent of Contamination

The sampling at this SWMU (Figure 4-2) was directed at areas just off the edge of the pavement
where materials that may have been spilled during equipment maintenance would be expected to
run off or be carried by wash water or storm water. The surface samples at two of the four
borings (Borings 03103 and 03101) were found to be contaminated with petroleum
hydrocarbons in excess of 1,000 mg/kg. The maximum TPH concentration was 4.070 mg/kg at
the surface of Boring 03103. These surface samples were also contaminated with various
semivolatile organic compounds (SVOCs) at or slightly above reporting limits. In general, there
was no significant contamination in the samples below 2 feet of depth. and the surface soil
contamination is likely to be limited to areas immediately adjacent to the edge of the pavement.
The contamination detected in surface soils could have resulted from equipment wash water
and/or from the pavement itself.

4.3 HUMAN HEALTH RISK ASSESSMENT
4.3.1 Exposure Pathway Flow Charts

Figure 4-3 shows the exposure pathway flow chart of chemical sources and potential human
exposure pathways for the AGE Maintenance Shop Pad. In the flow chart, potentially complete
exposure pathways are indicated with solid lines: incomplete or insignificant pathways are
indicated with broken lines.

The primary sources are waste fluids (e.g.. fuels, oils, and solvents) that may have been
discharged or spilled on the pad. Chemicals from the primary source may be released to other
media (soil, air, or water) that may in turn act as secondary sources of release or exposure.
Mixing and infiltration of the wastes to the soil and storm water runoff are shown as primary
chemical release mechanisms. Soils are a secondary source of potential chemical release.
Chemicals in soils may infiltrate/percolate through the soil and be released to groundwater, be
released to the air via volatile emissions or wind erosion, or result in exposure via direct contact
(e.g., dermal contact or incidental soil ingestion).
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\essential nutrient and would have to be present at very high concentrations to be at a level

of concern. Therefore, there is no reason to believe that manganese would be present at a
c;&npentration that would pose a significant health risk compared to other semivolatile and
volalt‘ilg compounds that are quantified at this site. Therefore, although manganese has not
been qﬁar_xtiﬁed, it is not likely that this will impact the conclusions of the risk assessment.

4.2.4 Nature and Extent of Contamination

The sampling at this SWMU (Figure 4-2) was directed at areas just off the edge of the
pavement where mat;:rials that may have been spilled during equipment maintenance would
be expected to run off or. be carried by wash water or storm water. The surface samples at
two of the four borings (Borings 03103 and 03101) were found to be contaminated with
petroleum hydrocarbons in excess of 1,000 mg/kg. The maximum TPH concentration was
4,070 mg/kg at the surface of Boring 03103. These surface samples were also contaminated
with various semivolatile organic 6bmpounds (SVOCs) at or slightly above reporting limits.
In general, there was no significant contamination in the samples below 2 feet of depth, and
the surface soil contamination is likely to be limited to areas immediately adjacent to the edge
of the pavement. The contamination detééted in surface soils could have resulted from

equipment wash water and/or from the pavement itself.
43 HUMAN HEALTH RISK ASSESSMENT
4.3.1 Exposure Pathway Flow Charts

Figure 4-3 shows the exposure pathway flow chart of chemical sources and potential human
exposure pathways for the AGE Maintenance Shop Pad. In the flow chart, potentially
complete exposure pathways are indicated with solid lines; incomplete or insignificant

pathways are indicated with broken lines.

The primary sources are waste fluids (e.g., fuels, oils, and solvents) that may have been
discharged or spilled on the pad. Chemicals from the primary source may be released to
other media (soil, air, or water) that may in turn act as secondary sources of release or
exposure. Mixing and infiltration of the wastes to the soil and storm water runoff are shown
as primary chemical release mechanisms. Soils are a secondary source of potential chemical
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As shown on the flow chart, surface soils may provide exposures to Base workers (occupational
exposures), hypothetical future construction workers, or hypothetical future trespassers (if the
Base is closed in the future). Air emissions (volatile and particulates) from surface soil may also
provide exposures to Base workers, construction workers. and trespassers. Subsurface soils and
air emissions from subsurface soil (i.e.. during excavation) may provide exposures to
construction workers.  Groundwater is used for domestic purposes on and off Base.
Groundwater is probably an insignificant pathway because very little contamination was found
in subsurface soils. Nevertheless, fate and transport modeling was conducted to determine if
contaminants of concern in soils at the SWMU could reach groundwater at concentrations of
concern. Results of the fate and transport modeling (Section 4.3.4.2) indicate that contaminants
will not reach groundwater at concentrations of potential concern. Therefore, this pathway was
not evaluated further. Residential exposures to soils are not considered for this SWMU because
the SWMU is located in an industrial area, so even if the Base closes in the future, mdustrial
rather than residential use is the reasonable future use of the site.

In summary. potential complete human exposure pathways to be evaluated in the risk assessment
are:

Occupational Workers

elngestion of and dermal contact with surface soil
eInhalation of volatile emissions and airborne particulate matter from surface soil

Hvpothetical Construction Workers

eIngestion of and dermal contact with surface and subsurface soil
eInhalation of volatile emissions and airborne particulate matter from surface and subsurface soil

Hvpothetical Trespassers

eIngestion of and dermal contact with surface soil
eInhalation of volatile emissions and airborne particulate matter from surface soil

4.3.2 Comparison of Metals Concentrations to Background
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release. Chemicals in soils may infiltrate/percolate through the soil and be released to
groundwater, be released to the air via volatile emissions or wind erosion, or result in
exposnge via direct contact (e.g., dermal contact or incidental soil ingestion).
N

As showﬁ on the flow chart, surface soils may provide exposures to Base workers
(occupational exposures), hypothetical future construction workers, or hypothetical future
trespassers (if the Base is closed in the future). Air emissions (volatile and particulates) from
surface soil may also provide exposures to Base workers, construction workers, and
trespassers. Subsurface soils and air emissions from subsurface soil (i.e., during excavation)
may provide exposures to construction workers. Groundwater is used for domestic purposes
on and off Base. Groundwéiter is probably an insignificant pathway because very little
contamination was found in subsurface soils. Nevertheless, fate and transport modeling was
conducted to determine if contaminants of concern in soils at the SWMU could reach
groundwater at concentrations of concérn. Results of the fate and transport modeling (Section
4.3.4.2) indicate that contaminants will hot reach groundwater at concentrations of potential
concern. Therefore, this pathway was not evaluated further. Residential exposures to soils
are not considered for this SWMU because tfie\ﬂSWMU is located in an industrial area, so
even if the Base closes in the future, industrial ﬁtther than residential use is the reasonable

future use of the site.

In summary, potential complete human exposure pathways to be evaluated in the risk

assessment are:

QOccupational Workers

o Ingestion of and dermal contact with surface soil
. Inhalation of volatile emissions and airborne particulate matter from surface
soil
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Metals are natural constituents of soils. Therefore, SWMU concentrations of metals of potential
concern were evaluated to assess whether they exceeded background levels. Metals that occur in
concentrations within background levels are not considered SWMU -related chemicals of
concern and are not evaluated further.

Background levels were defined by the upper tolerance limit (UTL) of concentrations from 37
background soil samples collected at Cannon AFB and by literature values for regional soils
(USGS 1984). The background data and calculation of UTLs are presented in Appendix A.
(The background UTL was defined as the mean plus two times the standard deviation; see
Appendix A).

Tables 4-3 and 4-4 show the comparison of SWMU results to background levels.

The maximum detected concentrations of antimony, barium, cadmium, chromium, copper, lead,
and zinc in both surface soil and total soils exceeded the background levels. Therefore, these
metals were retained for further evaluation as chemicals of concern In surface and total soils.
However. since barium can substitute for calcium, it is believed the high levels of barium may be
a naturally-occurring constituent of the caliche (Klein and Hurlbut 1985).

4.3.3 1dentification of Chemicals of Concern

Chemicals of concern are compounds that have been released from waste sources at SwWMU 31,
have been detected in soil at the SWMU, and may be significant contributors to human health or
environmental risks. In general, metals detected above background levels and organic
compounds other than those shown to be laboratory or field contaminants are considered to be
chemicals of concern for risk assessment. Chemicals of concern that do not have EPA-
established toxicity factors are not evaluated quantitatively in the risk assessment, but their
potential contribution to overall risk 1s addressed qualitatively.

Tables 4-2a and 4-2b present the analytical results for all chemicals detected im W-C samples for
soils. OFf these. chemicals of concern were identified as described below.

The concentrations of antimony. barium, cadmium. chromium. copper, lead. and zinc detected 1n
soil exceeded background ranges according to the comparison described in Section 4.3.2. These
metals are. therefore. considered as chemicals of concern in soil. Organic contaminants detected
in soils were retained as chemicals of concern for risk assessment. Chemicals of concern in
surface soil and total soil are listed in Tables 4-3 and 4-6, respectively.
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Hvpothetical Construction Workers

\ o Ingestion of and dermal contact with surface and subsurface soil
. ® Inhalation of volatile emissions and airborne particulate matter from surface

N and subsurface soil

Hvypothetical Trespassers

o Ingestion of and dermal contact with surface soil
. Inhalation of volatile emissions and airborne particulate matter from surface
soil

4.3.2 Comparison of Metals Concentrations to Background

Metals are natural constituents of soils. Therefore, SWMU concentrations of metals of
potential concern were evaluated to assess whether they exceeded background levels. Metals
that occur in concentrations within background levels are not considered SWMU-related

chemicals of concern and are not evaluated further.

Background levels were defined by the upper tolerance limit (UTL) of concentrations from
37 background soil samples collected at Cannon AFB and by literature values for regional
soils (USGS 1984). The background data and calculation of UTLs are presented in
Appendix A. (The background UTL was defined as the mean plus two times the standard
deviation; see Appendix A).

Tables 4-3 and 4-4 show the comparison of SWMU results to background levels.

The maximum detected concentrations of antimony, barium, cadmium, chromium, copper,
lead, and zinc in both surface soil and total soils exceeded the background levels. Therefore,
these metals were retained for further evaluation as chemicals of concern in surface and total
soils. However, since barium can substitute for calcium, it is believed the high levels of

barium may be a naturally-occurring constituent of the caliche (Klein and Hurlbut 1985).
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Cobalt, lead, and TPH are listed as chemicals of concern in Tables 4-5 and 4-6. but they do not
have EPA-established toxicity factors and, therefore, cannot be evaluated quantitatively in the
risk assessment. However, their potential effects on the results of the risk assessment are
addressed in Sections 4.3.8 through 4.3.10.

4.3.4 Environmental Fate and Transport
4.3.4.1 General

The environmental fate of chemicals of concern is influenced by the physicochemical properties
of each of the chemicals. Physicochemical properties that are generally of primary importance
to fate and transport of chemicals in the environment are water solubility, soil adsorption,
volatilization, and biodegradation. A more thorough discussion of these properties 1s provided in
Appendix B. Physicochemical properties of the chemicals of concern reported at the SWMUs in
this investigation are given in Table B-1.

4.3.4.2 Vadose Zone Fate and Transport Modeling

A partitioning leachate model was used to estimate potential leachate generation from
contaminants in the soil at the SWMU and to estimate the transport of the leachate to
groundwater. The analytical model, developed at the Idaho National Engineering Laboratory
(DOE 1991), describes the mass balance of a contaminant (based on average soil concentrations)
in the contaminated soil volume at the SWMU. The DOE model assumes a constant infiltration
rate (based on the Hydrologic Evaluation of Landfill Performance [HELP] Model) and accounts
for sorption to soils and degradation in the vadose zone. The model conservatively considers
dilution of the leachate as it reaches the groundwater to estimate potential groundwater
concentrations of chemicals of concem. The input parameters and estimated leachate
concentrations are given in Section 43.5.2. A complete description of the model is given in
Appendix B.

The modeled groundwater concentrations are compared to conservative risk-based
concentrations (RBCs) for drinking water (Section 4.3.5.2). Since the RBCs were developed for
drinking water (at the tap) and are based on very conservative exposure and health-protective
(risk) assumptions. it can be concluded that modeled groundwater concentrations that do not
exceed RBCs will pose no significant adverse health risks.
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4.3.3 Identification of Chemicals of Concern

Chdmicals of concern are compounds that have been released from waste sources at
SwW 31, have been detected in soil at the SWMU, and may be significant contributors to
human health or environmental risks. In general, metals detected above background levels
and organlcvcompounds other than those shown to be laboratory or field contaminants are
considered to be chemicals of concern for risk assessment. Chemicals of concern that do not
have EPA-establiéhed toxicity factors are not evaluated quantitatively in the risk assessment,

but their potential ébntribution to overall risk is addressed qualitatively.

Tables 4-2a and 4-2b present the analytical results for all chemicals detected in W-C samples

for soils. Of these, chemicéls of concern were identified as described below.

The concentrations of antimony, barium, cadmium, chromium, copper, lead, and zinc detected
in soil exceeded background ranges accprding to the comparison described in Section 4.3.2.
These metals are, therefore, considered ag“chemicals of concern in soil. Organic contaminants
detected in soils were retained as chemicals of concern for risk assessment. Chemicals of

concern in surface soil and total soil are listed in Tables 4-5 and 4-6, respectively.

Cobalt, lead, and TPH are listed as chemicals of concér‘n, in Tables 4-5 and 4-6, but they do
not have EPA-established toxicity factors and, therefore, wcapnot be evaluated quantitatively
in the risk assessment. However, their potential effects on the.results of the risk assessment
are addressed in Sections 4.3.8 through 4.3.10. t

4.3.4 Environmental Fate and Transport
4.3.4.1 General

The environmental fate of chemicals of concern is influenced by the physicdél;emical
properties of each of the chemicals. Physicochemical properties that are generally of primary
importance to fate and transport of chemicals in the environment are water solubility, soil
adsorption, volatilization, and biodegradation. A more thorough discussion of these properties
is provided in Appendix B. Physicochemical properties of the chemicals of concern reported

at the SWMUs in this investigation are given in Table B-1.
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4.3.4.3 Air Modeling

RME air concentrations of volatile and particulate emissions from surface soil and total (surface
and subsurface) soil were calculated using RME soil concentrations of chemicals of concern.
The results of the air modeling are discussed in Section 4.3.5.3. Air concentrations of VOCs
released from soil were estimated using a VF approach developed by Hwang and Falco (1986)
and adopted by EPA for use at hazardous waste sites (EPA 1991). Air concentrations of SVOCs
that may be bound to airborne particulates (dust) were estimated using a PEF approach
developed by Cowherd (1985) and adopted by EPA for use at hazardous waste sites to calculate
soil cleanup levels (EPA 1991). Air concentrations were calculated for only those chemicals
with inhalation toxicity factors. The methodologies used in the air modeling are discussed in
more detail in Appendix B.

The air modeling approach is conservative because it uses default values recommended by EPA
for establishing preliminary remediation goals at hazardous waste sites, and it assumes that
potential receptors are consistently exposed to air concentrations predicted immediately at the
source (i.e., it does not account for dilution in the air during transport from the SWMU source to
potential receptors).

4.3.5 Exposure Point Concentrations
4.3.5.1 Soils

Tables 4-7 and 4-8 show the calculation of the average (arithmetic mean) and RME
concentrations of organic chemicals and metals of concern in surface soils and total soils
respectively at the AGE Maintenance Shop Pad.

In accordance with EPA guidance (EPA 1989d) and as explained in Appendix C of the Baseline
Risk Assessment for Appendix III Solid Waste Management Units — Phase 1 (W-C 1994b),
the RME concentration is either the 95 percent UCL on the mean or the maximum concentration
detected. whichever is lower. The "nondetect" values (U-qualified data) in calculating exposure
point concentrations; this is also explained in Appendix C (W-C 1994b). Nondetect values were
replaced with one half the reporting limit. Tables 4-9 and 4-10 give the soil concentrations of
organic compounds from surface and total soils. respectively which have been adjusted for
dermally absorbed fraction. These adjusted concentrations were used for calculating risks from
dermal exposures to organic chemicals in soils. The absorbed fraction (from Table C-26 in
Appendix C [W-C 1994b]) is the ratio of the quantity of chemical that is absorbed through skin
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4.3.4.2 Vadose Zone Fate and Transport Modeling

A\p{titioning leachate model was used to estimate potential leachate generation from
contan‘iigants in the soil at the SWMU and to estimate the transport of the leachate to
groundwater. The analytical model, developed at the Idaho National Engineering Laboratory
(DOE 199 1)“, describes the mass balance of a contaminant (based on average soil
concentrations)(in the contaminated soil volume at the SWMU. The DOE model assumes a
constant infiltration rate (based on the Hydrologic Evaluation of Landfill Performance [HELP]
Model) and accounts for sorption to soils and degradation in the vadose zone. The model
conservatively considers dilution of the leachate as it reaches the groundwater to estimate
potential groundwater coﬁcentrations of chemicals of concern. The input parameters and
estimated leachate concentraﬁo_ns are given in Section 4.3.5.2. A complete description of the

model is given in Appendix B.

The modeled groundwater concentrations are compared to conservative risk-based
concentrations (RBCs) for drinking water (Section 4.3.5.2). Since the RBCs were developed
for drinking water (at the tap) and are ba.sed\_: on very conservative exposure and health-
protective (risk) assumptions, it can be concludy\édm that modeled groundwater concentrations

that do not exceed RBCs will pose no significant adverse health risks.

4.3.4.3 Air Modeling .

RME air concentrations of volatile and particulate emissions ‘from surface soil and total
(surface and subsurface) soil were calculated using RME soil conéqptrations of chemicals of
concern. The results of the air modeling are discussed in Section 4.3?5\;\3. Air concentrations
of VOCs released from soil were estimated using a VF approach develgped by Hwang and
Falco (1986) and adopted by EPA for use at hazardous waste sites (]%PA 1991). Air
concentrations of SVOCs that may be bound to airborne particulates (dust) “were estimated
using a PEF approach developed by Cowherd (1985) and adopted by EPA for use at
hazardous waste sites to calculate soil cleanup levels (EPA 1991). Air concentrgit»ipns were
calculated for only those chemicals with inhalation toxicity factors. The methodoloé\igs used

in the air modeling are discussed in more detail in Appendix B.
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to the quantity that is applied to the skin in soil. As explained in Appendix C (W-C 1994b),
dermal absorption of metals (except mercury) adhered to soil is considered to be insignificant
and 1s not evaluated.

For purposes of risk assessment. surface soil was defined as soils to a depth of 2 feet. Some
samples with field identification indicating 2-foot depth (i.e., XXXXX-XXXX-0002) were
actually collected from a depth of 1.5 to 3.5 feet. These samples were not considered surface
samples but are included in the risk assessment for subsurface soil exposures.

4.3.5.2 Groundwater

A leachate partitioning model was used to evaluate current leaching from the average total soil
concentration at SWMU 31. Model results are included in Table 4-11. These modeled
concentrations were then compared to EPA Region III tap-water RBCs (EPA 1993b). These
concentrations are calculated assuming residential groundwater ingestion and inhalation and are
based on an excess cancer risk of 1 x 10 or hazard quotient equal to one. Table 4-12
summarizes the comparison of the modeled concentration in groundwater to the conservative
tap-water RBCs. No modeled concentrations exceeded the RBCs, so significant risks are not
expected from the groundwater pathway. Therefore, the groundwater pathway has been
determined to be insignificant and was not evaluated further.

4.3.5.3 Air

RME air concentrations of volatile and particulate emissions from surface soil were calculated
using RME concentrations of chemicals of concem. The results of the air modeling are shown
in Tables 4-13 and 4-14. RME air concentrations of volatile and particulate emission from total
soil were also calculated using RME concentrations of concern. The results of the air modeling
from total soil are shown in Tables 4-15 and 4-16.

4.3.6 Exposure Assumptions

The rationale and assumptions concerning potential human exposures considered in the risk
assessment are described in Appendix C (W-C 1994b). Appendix C (W-C 1994b) includes
discussions of the intake factors used to quantify chemical intake of SWMU-related
contaminants in various environmental media soil and air. Table 4-17 shows a summary of the
intake factors used in the exposure assessment. These factors are multiplied by chemical
concentrations in soil and air to obtain estimates of chemical intake by each exposure pathway.
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The air modeling approach is conservative because it uses default values recommended by
EPA for establishing preliminary remediation goals at hazardous waste sites, and it assumes
that poﬁmal receptors are consistently exposed to air concentrations predicted immediately
at the source (1 e., it does not account for dilution in the air during transport from the SWMU

source to potentlal receptors).
4.3.5 Exposure Point Concentrations
4.3.5.1 Soils

Tables 4-7 and 4-8 show the ealculation of the average (arithmetic mean) and RME
concentrations of organic chemicals and metals of concern in surface soils and total soils

respectively at the AGE Maintenance Shop Pad.

In accordance with EPA guidance (EPA 1989d) and as explained in Appendix C, the RME
concentration is either the 95 percent UCL on the mean or the maximum concentration
detected, whichever is lower. The use of "nondetect” values (U-qualified data) in calculating
exposure point concentrations is also explained in Ai)pendix C. Tables 4-9 and 4-8 give the
soil concentrations of organic compounds from surface and total soils, respectively which
have been adjusted for dermally absorbed fraction. These gdjpsted concentrations were used
for calculating risks from dermal exposures to organic cher;iicals in soils. The absorbed
fraction (from Table C-26 in Appendix C) is the ratio of the quantlty of chemical that is
absorbed through skin to the quantity that is applied to the skin in" soﬂ As explained in
Appendix C, dermal absorption of metals (except mercury) adhered to soﬂ is considered to

be insignificant and is not evaluated.

For purposes of risk assessment, surface soil was defined as soils to a depth of 2 feet. Some
samples with field identification indicating 2-foot depth (i.e., XXXXX-XXXX-OQOZ) were
actually collected from a depth of 1.5 to 3.5 feet. These samples were not considere&m‘surface

samples but are included in the risk assessment for subsurface soil exposures.
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4.3.7 Risk Characterization

Chemical intake is combined with chemical-specific toxicity factors to obtain an estimate of
health rnisk.  Noncarcinogenic hazards and carcinogenic risks to occupational workers,
hypothetical future construction workers, and hypothetical future trespassers were estimated for
all relevant exposure routes and chemicals of concem using the approach and exposure
assumptions described in Appendix C (W-C 1994b). Detailed risk calculations are shown in
Appendix C (W-C 1994b) and summarized in Table 4-18. A summary of the results of the risk
assessment is given here.

Occupational Exposure

Occupational receptors (Cannon AFB personnel and civilians working routinely on Cannon
AFB) were assumed to be exposed (via ingestion, dermal contact, and inhalation) to
contaminated surface soil at SWMU 31. Occupational receptors were assumed to be exposed for
2 and 8 hours/day, for 120 and 250 days/year, over 9 and 25 years for the average and RME
cases, respectively. These assumptions are very conservative, because there are no occupational
receptors routinely exposed to contaminated media at the SWMU. Furthermore, the surface area
of the SWMU is small (approximately 200 feet by 60 feet or one-quarter acre), and long-term
exposures are not likely to occur there. Therefore, the exposure assumptions overestimate
current and future exposure conditions at the SWMU.

The total hazard indexes calculated for noncarcinogenic health effects due to chronic exposures
to contaminants in surface soils at SWMU 31 via the dermal contact, inhalation, and ingestion
pathways are 0.0002 and 0.03 in the average and RME cases, respectively. Neither hazard index
exceeds 1.0, which indicates that no adverse health effects are to be anticipated, even to sensitive
individuals. with 25 years of exposure.

The estimated lifetime excess cancer risk under the assumed chronic exposure conditions is
2x 10" under the average exposure case and 5 x 10 under the RME case. These levels are
within or below the EPA target risk range of 1 x 10° to 1 x 107 (1 in 1,000,000 to 1 in 10,000)
for exposure to chemicals released from hazardous waste sites (EPA 1990: EPA 1991b).
Ingestion of benzo(a)pyrene 1s the primary contributor to the carcinogenic risk estimate. The
estimate of risks due to ingestion probably significantly overestimates actual risks. because it is
assumed that the occupational worker will daily ingest the RME concentration of
benzo{a)pvrene.
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4.3.5.2 Groundwater

A leachate pa&'t\ioning model was used to evaluate current leaching from the average total
soil concentratiomat SWMU 31. Model results are included in Table 4-11. These modeled
concentrations wer;\‘then compared to EPA Region III tap-water RBCs (EPA 1993b). These
concentrations are calculated assuming residential groundwater ingestion and inhalation and
are based on an excess cancer risk of 1 x 10 or hazard quotient equal to one. Table 4-12
summarizes the comparison of the modeled concentration in groundwater to the conservative
tap-water RBCs. No modeled concentrations exceeded the RBCs, so significant risks are not
expected from the groundwater pathway. Therefore, the groundwater pathway has been

determined to be insignificant and was not evaluated further.
4.3.5.3 Air

RME air concentrations of volatile and particulate emissions from surface soil were calculated
using RME concentrations of chemicals of concern. The results of the air modeling are
shown in Tables 4-13 and 4-14. RME air concentrations of volatile and particulate emission
from total soil were also calculated using RME concentraitigns of concern. The results of the

air modeling from total soil are shown in Tables 4-15 and 4-16.
4.3.6 Exposure Assumptions

The rationale and assumptions concerning potential human exposureé'qqnsidered in the risk
assessment are described in Appendix C. Appendix C includes discussjons of the intake
factors used to quantify chemical intake of SWMU-related contam{ﬁapts in various
environmental media soil and air. Table 4-17 shows a summary of the intalée)xfactors used
in the exposure assessment. These factors are multiplied by chemical concentrations in soil

and air to obtain estimates of chemical intake by each exposure pathway.

4.3.7 Risk Characterization ;
Yy

Chemical intake is combined with chemical-specific toxicity factors to obtain an estimate of

health risk. Noncarcinogenic hazards and carcinogenic risks to occupational workers,

hypothetical future construction workers, and hypothetical future trespassers were estimated
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Construction Worker Exposure

Future construction workers were assumed to be exposed (via ingestion, dermal contact, and
inhalation) to surface and subsurface soils at SWMU 31. Exposures were assumed to occur
during excavation activities for 8 hours/day for 20 and 40 days for the average and RME cases,
respectively.

The total hazard index calculated for noncarcinogenic health effects due to subchronic exposures
to chemicals of concern in soils at SWMU 31 via the dermal contact, inhalation, and ingestion
pathways is 0.0001 and 0.001 in the average and RME cases, respectively. Neither hazard index
exceeds 1.0, which indicates that no adverse health effects are to be anticipated, even to sensitive
individuals.

The estimated lifetime excess cancer risk under the assumed subchronic exposure conditions 1s 3
x 10” in the average case and 6 x 10” in the RME case. These levels are below the EPA target
risk range of 1x 10° to 1x 10™ (1 in 1,000,000 to 1 in 10,000) for exposure to chemicals
released from hazardous waste sites (EPA 1990; EPA 1991c), and are so low as to be neghgible.

Hyvpothetical Future Trespasser Exposure

Hypothetical trespassers were assumed to be exposed (via ingestion, dermal contact and
inhalation) to surface soil at SWMU 31. Hypothetical trespassers were assumed to be exposed at
the SWMU for 2 and 8 hours/day, for 26 and 52 days/year, over 6 years for the average and
RME cases, respectively. These assumptions are very conservative, because Cannon AFB is
likely to remain a military installation. making access to SWMU 31 by trespassers unlikely.

The total hazard index calculated for noncarcinogenic health effects due to exposures to
contaminants in surface soil at SWMU 31 via the dermal contact, ingestion and inhalation
pathways is 0.00003 and 0.005 in the average and RME cases, respectively. Neither hazard
index exceeds 1.0, which mdicates that no adverse health effects are to be anticipated, even to
sensitive individuals.

The estimated lifetime excess cancer risk under the assumed exposure conditions is 4 x 107
under the average exposure case and 3 x 10”7 under the RME case. These levels are below the
EPA target risk range of 1 x 10° to 1 x 107 (1 in 1,000,000 to 1 in 10.000) for exposure to
chemicals released from hazardous waste sites (EPA 1990: EPA 1991b).
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for ag relevant exposure routes and chemicals of concern using the approach and exposure
assumbt\ions described in Appendix C. Detailed risk calculations are shown in Appendix C
and summarized in Table 4-18. A summary of the results of the risk assessment is given

here.

Qccupational Exposure

Occupational receptors (Cannon AFB personnel and civilians working routinely on Cannon
AFB) were assumed to be exposed (via ingestion, dermal contact, and inhalation) to
contaminated surface soil at SWMU 31. Occupational receptors were assumed to be exposed
for 2 and 8 hours/day, for 120 and 250 days/year, over 9 and 25 years for the average and
RME cases, respectively. These assumptions are very conservative, because there are no
occupational receptors routinely exposed to contaminated media at the SWMU. Furthermore,
the surface area of the SWMU is small i‘(approximately 200 feet by 60 feet or one-quarter
acre), and long-term exposures are not likely to occur there. Therefore, the exposure

assumptions overestimate current and future exposure conditions at the SWMU.

The total hazard indexes calculated for noncarcinogenic health effects due to chronic
exposures to contaminants in surface soils at SWMU 31 via the dermal contact, inhalation,
and ingestion pathways are 0.0002 and 0.03 in the average and RME cases, respectively.
Neither hazard index exceeds 1.0, which indicates that no adverse health effects are to be

anticipated, even to sensitive individuals, with 25 years of exposure.

The estimated lifetime excess cancer risk under the assumed chronic exposure conditions is
2 x 10" under the average exposure case and 5 X 10" under the RME caisq. These levels are
within or below the EPA target risk range of 1 x 10° to 1 x 107 (1 in 1 ;000,000 to 1 in
10,000) for exposure to chemicals released from hazardous waste sites (EPA 1990;
EPA 1991b). Ingestion of benzo(a)pyrene is the primary contributor to the carciﬁo_genic risk
estimate. The estimate of risks due to ingestion probably significantly overestimates actual
risks, because it is assumed that the occupational worker will daily ingest the RME

concentration of benzo(a)pyrene.
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4.3.8Qualitative Assessment of Exposures to Lead

Lead exposures are not addressed in the quantitative risk assessment, because EPA withdrew the
RID for lead in 1989, primarily due to the lack of a discernible threshold dose and the numerous
sources of lead in the environment. Current EPA guidance (EPA 1989) suggests a soil lead
concentration of 500 mg/kg to 1.000 mg/kg be considered for sites characterized as residential
This level is supported by EPA's Uptake/Biokinetic (UBK) Lead Model which predicts that
exposures of children ages 0 to 6 to soils with approximately these levels will not result in blood
lead levels that exceed a level of concern established by the Centers for Disease Control.

The maximum lead concentration measured in soils at SWMU 31 was 930 mg/kg detected 1n
surface soil at 03101-0000. Lead was measured at 9 to 78 mg/kg in other surface soil samples at
SWMU 31. The mean lead concentration in four surface soil samples was 266 mg/kg. The
maximum concentration detected at SWMU 31 is near the high end of the range suggested by
EPA for residential soils. However, because the area of potential contamination is very small,
because elevated lead concentrations do not appear to be characteristic of soil at the site, because
the mean concentration is below EPA's suggested range for long-term residential exposures, and
because the maximum value is within the concentration range suggested in EPA guidance, lead
detected in soils at SWMU 31 would not be expected to pose a threat to human health.

4.3.9 Qualitative Assessment of TPH Exposures

Petroleum-derived fuel is a complex mixture of hundreds of branched, straight-chain, cyclic, and
aromatic carbon compounds, most of which are not particularly toxic. However, a small fraction
of fuel constituents are known to have toxic or carcinogenic properties. The primary toxic fuel
constituents of concern are BTEX; benzene, because it is carcinogenic, is the chief hazardous
constituent of fuels and the chief contributor to risk from exposure. In the RFI. BTEX and other
potentially hazardous fuel constituents (such as naphthalene and pyrene) were analyzed for
individually in the soil samples collected at the SWMU and are included in the quantitative risk
assessment. Cumulative risks did not exceed levels of concern. It is not likely that other
hydrocarbon constituents of TPH, which are relatively innocuous, would add significantly to the
resulting estimates of potential health risks.

This can be demonstrated by comparing SWMU concentrations of TPH to RBCs derived using
target risk levels, occupational soil ingestion intake factors. and provisional EPA toxicity factors
for JP-4 and gasoline (EPA 1992d). (These provisional toxicity values are based on inhalation
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Co&:struction Worker Exposure

N\
N . . .
Future construction workers were assumed to be exposed (via ingestion, dermal contact, and

inhalation) to surface and subsurface soils at SWMU 31. Exposures were assumed to occur
during excavatlon activities for 8 hours/day for 20 and 40 days for the average and RME

cases, respectlvely.

The total hazard index calculated for noncarcinogenic health effects due to subchronic
exposures to chemicals of S“anern in soils at SWMU 31 via the dermal contact, inhalation,
and ingestion pathways is 0. 0‘001 and 0.001 in the average and RME cases, respectively.
Neither hazard index exceeds 1.0, _which indicates that no adverse health effects are to be

anticipated, even to sensitive 1nd1v1duals

The estimated lifetime excess cancer risﬁ*gnder the assumed subchronic exposure conditions
is 3 x 10? in the average case and 6 x 10 in, the RME case. These levels are below the EPA
target risk range of 1 x 10° to 1 x 10* (1 in, .1,000,000 to 1 in 10,000) for exposure to
chemicals released from hazardous waste sites (EEA 1990; EPA 1991c), and are so low as

to be negligible.

\’\,

Hypothetical Future Trespasser Exposure

\,\‘n
b,

N\
Hypothetical trespassers were assumed to be exposed (via i estion, dermal contact and
inhalation) to surface soil at SWMU 31. Hypothetical trespasgers were assumed to be
exposed at the SWMU for 2 and 8 hours/day, for 26 and 52 day:&gx over 6 years for the
average and RME cases, respectively. These assumptions are very ngservatlve because
Cannon AFB is likely to remain a military installation, making access\to SWMU 31 by

trespassers unlikely.
\.
"

N
The total hazard index calculated for noncarcinogenic health effects due to exposures to
contaminants in surface soil at SWMU 31 via the dermal contact, ingestion and inhalation
pathways is 0.00003 and 0.005 in the average and RME cases, respectively. Neither hagard
index exceeds 1.0, which indicates that no adverse health effects are to be anticipated, even

to sensitive individuals.
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studies in animals using fresh fuel product. They are most appropriately used for evaluating
exposures to fresh fuel spills when analytical results for the toxic constituents of TPH [primarily
BTEX] are not available, and when the fuel product is known. The provisional values are under

review and subject to revision. RBCs derived from them are used simply as a guide to potential
health hazards.)

The toxicity factors and calculation of risk-based concentrations are shown in Table 4-19.
Assuming that all the TPH at the SWMU is gasoline is the most conservative approach because
its RBC is the lowest, based on evidence of carcinogenicity (probably due to benzene). The
risk-based concentration of gasoline for oral exposures to TPH under occupational exposure
assumptions is 33,600 mg/kg. The maximum SWMU concentration of TPH is 4,070 mg/kg,
well below the conservative RBC.

4.3.10 Uncertainties and Limitations

Throughout the human health risk assessment, conservative assumptions regarding exposure
conditions, exposure concentrations, and chemical toxicity and carcinogenicity were used that
combine to result in an upper-bound estimate of risk for the SWMU. The conservative features
and other uncertainties inherent in the risk assessment process are outlined in Appendix C (W-C
1994b). The chief uncertainties specific to risk assessment for SWMU 31 and their effect on the
results and conclusions of the risk assessment are listed below.

*Only one of the two surface soil samples contained detectable concentrations of PAH:s.
Occupational risks were calculated based on the concentrations found in that one
sample and very conservative estimates of exposure duration and frequency.
These exposure assumptions significantly overstate the likelihood of exposure to
the contaminated area. Therefore, the RME risk of 5 x 10 could significantly
overestimate of actual risk associated with the SWMU.

eDirect physical contact with contaminated soils was assumed to occur routinely for several
hours/day, 120 to 250 days a year, for 9 to 25 years. These assumptions
overstate current and likely future occupational exposure conditions to soils at
this site.

eDermal absorption of PAHs was not evaluated quantitatively in the risk assessment. EPA
guidance (EPA RAGS 1989a) states that it is inappropriate to use the oral slope
factor to evaluate the risks associated with dermal exposure to carcinogens. such
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The est1mated lifetime excess cancer risk under the assumed exposure conditions is 4 x 10° -
under the average exposure case and 3 x 10’ 7 under the RME case. These levels are below
the EPA target risk range of 1 x 10° to 1 x 10™* (1 in 1,000,000 to 1 in 10,000) for exposure
to chemicals released from hazardous waste sites (EPA 1990; EPA 1991b).

4.3.8 Qualitative Assessment of Exposures to Lead

Lead exposures are not addressed in the quantitative risk assessment, because EPA withdrew
the RfD for lead in 1989, primarily due to the lack of a discernible threshold dose and the
numerous sources of lead in the environment. Current EPA guidance (EPA 1989) suggests
a soil lead concentration of 500 mg/kg to 1,000 mg/kg be considered for sites characterized
as residential. This level is supported by EPA’s Uptake/Biokinetic (UBK) Lead Model which
predicts that exposures of children ages 0 to 6 to soils with approximately these levels will

not result in blood lead levels that exceed a level of concern established by the Centers for

Disease Control.

The maximum lead concentration measured in soils at SWMU 31 was 930 mg/kg detected
in surface soil at 03101-0000. Lead was measured at 9 to 78 mg/kg in other surface soil
samples at SWMU 31. The mean lead concentration in four surface soil samples was 266
mg/kg. The maximum concentration detected at SWMU 31 is near the high end of the range
suggested by EPA for residential soils. However, because the area of potential contamination
is very small, because elevated lead concentrations do not appear to be characteristic of soil
at the site, because the mean concentration is below EPA s suggested range for long-term
residential exposures, and because the maximum value is within the concentration range
suggested in EPA guidance, lead detected in soils at SWMU 31 would not be expected to
pose a threat to human health.

4.3.9 Qualitative Assessment of TPH Exposures

Petroleum-derived fuel is a complex mixture of hundreds of branched, straight-chain, cyclic,
and aromatic carbon compounds, most of which are not particularly toxic. Hewever, a small
fraction of fuel constituents are known to have toxic or carcinogenic properties. The primary
toxic fuel constituents of concern are BTEX; benzene, because it is carcinogenic, is the chief
hazardous constituent of fuels and the chief contributor to risk from exposure. In the RFI,
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as benzo(a)pyrene, which can cause skin cancer through a direct action at the
point of application. The exclusion of PAHs from quantitative evaluation in the
dermal exposure pathway may underestimate the potential human health risk
from dermal contact with soils at the SWMU. Because of the low actual
exposure potential and because PAHs were detected in only a few samples
analyzed, the uncertainty regarding direct contact risk is not likely to affect the
conclusions of the risk assessment.

eChemicals of concem that do not have EPA-established inhalation toxicity factors were not
included in the calculation of potential risk from the inhalation pathway. While
their exclusion may underestimate the risk at the SWMU, it is unlikely that the
total calculated risk will be significantly affected because ingestion and dermal
contact, rather than inhalation, are generally the major contributors to the total
risk.

eCobalt was not considered in the quantitative risk assessment, because it does not have an EPA-
established toxicity factor; however, an oral RfD is pending. Its exclusion from
the quantitative analysis may underestimate risk at the SWMU. However, 1t 1s
not likely to affect the results or conclusions of the risk assessment relative to the
chemicals with known toxic or carcinogenic effects detected at the SWMU.

eThe soil surface area at this SWMU 1is too small to support chronic occupational exposures.
Therefore, the exposure assumptions used are likely to significantly overestimate
potential magnitude of exposure to contaminated soils and risk at this SWMU.

4.4 ECOLOGICAL RISK ASSESSMENT
4.4.1 Ecological Characterization and Key Receptor (Indicator) Species

SWMU 31, the AGE Maintenance Shop Pad, is located in a small area of poor wildlife habitat
quality, within the developed portion of Cannon AFB where existing ground cover is mostly
concrete, buildings, and isolated areas of mowed non-native grasses. About 90 percent of the
land surface within the immediate vicinity (within 100 feet) of SWMU 31 is concrete paving and
Building 186. Mowed grassy areas are located to the northwest, across Torch Boulevard. and to
the northeast, where the grass forms a slight drainage channel. The AGE Drainage Ditch begins
southeast of the pad. The pad has been actively used since 1971.
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other potentially hazardous fuel constituents (such as naphthalene and pyrene)
were analy2ed for individually in the soil samples collected at the SWMU and are included
in the quantitative risk assessment. Cumulative risks did not exceed levels of concern. It is
not likely that ot{xer hydrocarbon constituents of TPH, which are relatively innocuous, would

add mgmﬁcantly\g the resulting estimates of potential health risks.

This can be demons\%rated by comparing SWMU concentrations of TPH to RBCs derived
using target risk levels,k occupational soil ingestion intake factors, and provisional EPA
toxicity factors for JP-4 and gasoline (EPA 1992d). (These provisional toxicity values are
based on inhalation studies i m animals using fresh fuel product. They are most appropriately
used for evaluating exposures to fresh fuel spills when analytical results for the toxic

constituents of TPH [primarily BTEX] are not available, and when the fuel product is known.
The provisional values are under reylew and subject to revision. RBCs derived from them

are used simply as a guide to potential health hazards.)

The toxicity factors and calculation of risk-based concentrations are shown in Table 4-19.
Assuming that all the TPH at the SWMU is gasoline is the most conservative approach
because its RBC is the lowest, based on evidence of carcinogenicity (probably due to
benzene). The risk-based concentration of gasoline for oral exposures to TPH under
occupational exposure assumptions is 33,600 mg/kg. The maximum SWMU concentration
of TPH is 4,070 mg/kg, well below the conservative RBC.

4.3.10 Uncertainties and Limitations

Throughout the human health risk assessment, conservative assumptlons regarding exposure
conditions, exposure concentrations, and chemical toxicity and carmpogemcuy were used that
combine to result in an upper-bound estimate of risk for the SWMU The conservative
features and other uncertainties inherent in the risk assessment pmcess are outlined in
Appendix C. The chief uncertainties specific to risk assessment for SWMU 31 and their

effect on the results and conclusions of the risk assessment are listed beldw

o Only one of the two surface soil samples contained detectable ‘concentrations
of PAHs. Occupational risks were calculated based on the concentrations
found in that one sample and very conservative estimates of exposure duration
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The most common species are likely to be birds, such as robin (7urdus migratorius), house
sparrow (Passer domesticus), and the starling (Snurnus vulgaris). Seedeaters would be more
limited, since the grass is maintained by mowing. Although the house mouse (Mus musculus)
may occur in the area around the buildings, the grass habitat is probably too small, fragmented,
and subject to human disturbance to be used regularly by terrestrial species such as deer mice.
Raptors are unlikely to use the area for similar reasons.

Given this assessment, the robin (Turdus migratorius) was selected as the key receptor species
for the grassy areas near SWMU 31.

4.4.2 Chemicals of Concern

The chemicals of concern (COCs) at SWMU 31 were selected using validated data from six soil
samples covering the interval between 0 and 2 feet deep. This interval was selected because
most soil-dwelling organisms (e.g. earthworms and deer mice) occupy this zone. Table 4-20
provides a summary of the chemicals detected in the six samples considered for this ERA. A
detailed description of the soil sampling program and chemical analysis and results can be found
in the Cannon AFB RFI. Appendix III SWMUs (W-C 1993).

A chemical must have been detected in at least one of the six samples to be considered a possible
COC. The following screening criteria were then applied, in the order shown, to determine if a
chemical in the soil would be retained as a COC:

eExceedance of Cannon AFB background soil concentrations
eExceedance of average concentrations found in southwestern U.S. soils
eExceedance of the normal range found in U.S. soils (nationwide)

The maximum detected concentration of the six samples was used in the comparison to
background criteria. If no background criteria were available for comparison, as was the case for
the organic chemicals, the chemicals were retained as COCs. If the maximum detected
concentration of a chemical exceeded the local (i.e. Cannon AFB) background concentration, 1t
was then compared to the average concentration found in southwestern U.S. soils. If it exceeded
this criteria, it was likely retained as a COC, even 1f 1t fell within the normal range found in U.S.
soils. This is because the normal U.S. range is widely variable and was included in the screening
process primarily as an additional reference. In some cases however, the normal U.S. range was
the only screening criteria available. Table 4-21 hists the maximum concentrations detected and
shows the screening values used. The chemicals that were retained as COCs at SWMU 31
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and frequency. These exposure assumptions significantly overstate the
likelihood of exposure to the contaminated area. Therefore, the RME risk of
5 x 10 could significantly overestimate of actual risk associated with the
SWMU.

. Direct physical contact with contaminated soils was assumed to occur routinely
for several hours/day, 120 to 250 days a year, for 9 to 25 years. These
assumptions' overstate current and likely future occupational exposure

conditions to soils at this site.

o Dermal absorption -of PAHs was not evaluated quantitatively in the risk
assessment. EPA guidt}nce (EPA RAGS 1989a) states that it is inappropriate
to use the oral slope fagtor to evaluate the risks associated with dermal
exposure to carcinogens, siich as benzo(a)pyrene, which can cause skin cancer
through a direct action at the point of application. The exclusion of PAHs
from quantitative evaluation h in the dermal exposure pathway may
underestimate the potential human health risk from dermal contact with soils
at the SWMU. Because of the low actual exposure potential and because
PAHs were detected in only a few samples analyzed, the uncertainty regarding

direct contact risk is not likely to affect the éqnclusions of the risk assessment.

o Chemicals of concern that do not have EPA—ev‘stgblished inhalation toxicity
factors were not included in the calculation o\af-\\potential risk from the
inhalation pathway. While their exclusion may undér.gstimate the risk at the
SWMU, it is unlikely that the total calculated risk will bé\§igniﬁcantly affected
because ingestion and dermal contact, rather than inhalati(;h;‘ are generally the

major contributors to the total risk.

. Cobalt was not considered in the quantitative risk assessment, because it does
not have an EPA-established toxicity factor; however, an oral RfD is pending.
Its exclusion from the quantitative analysis may underestimate risk at the
SWMU. However, it is not likely to affect the results or conclusions of the
risk assessment relative to the chemicals with known toxic or carcinogenic
effects detected at the SWMU.
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following the screening process include tetrachloroethene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene. benzo(g.h.i)perylene. carbazole, chrysene, fluoranthene,
indeno(1.2.3-cd)pyrene, 2-methylnaphthalene, phenanthrene, pyrene, antimony, barium,
cadmium, chromium, cobalt, copper, lead, selenium, zinc, and TPH.

4.4.3 Exposure Assessment

Figure 4-4 depicts the exposure pathway flow chart developed for SWMU 31. As the flowchart
indicates, chemicals could potentially be released through transport in runoff, infiltration to
groundwater, volatilization or wind erosion, and direct contact by ecological receptors. Except
for direct contact, these exposure pathways are incomplete or of minor importance for ecological
receptors at SWMU 31. Storm water runoff is a potentially complete but insignificant pathway,
because the AGE Drainage Ditch was already addressed as a separate SWMU. Any storm water
runoff to grassy areas bordering the pad can be considered as part of direct contact with surface
soil for the purposes of this analysis. Ecological receptors are not in contact with groundwater,
so this is an incomplete exposure pathway. Volatilization or wind erosion is not considered a
significant pathway at this site. Although one of the COCs is a volatile organic compound
(VOC), the maximum concentration was about 0.0036 mg/kg, and VOC concentrations of 100
mg/kg or greater in air are generally needed to induce toxic responses in laboratory rats and mice
from inhalation (NIOSH 1987). Concentrations in soils would have to be many times greater
than this to produce these toxic levels in air, even near the soil surface. Direct contact with
subsurface soils (more than two feet deep) is also considered an insignificant or incomplete
pathway because of the limited use of deeper soils at this site by wildlife.

Therefore, the only potentially complete and significant exposure pathway is direct contact with
contaminated surface soil by species frequenting the SWMU area. Direct contact may include
dermal absorption or ingestion. Dermal absorption is not considered a significant exposure route
for the receptors at this site because the animals are assumed to be largely protected by their fur
or feathers. Receptors at the SWMU may ingest COCs either directly or indirectly. Direct
ingestion usually occurs along the food/prey chain from soil adhered to the surface of food or
from preening/cleaning or burrowing activities. Indirect ingestion includes ingestion of COCs
that have been transferred via food webs.

Figure 4-5 depicts the Conceptual Site Model developed from the exposure pathway analysis,
the ecological characterization, and the identification of the key receptor species for SWMU 31.
As the figure indicates, the pathway of concern is from surface soil to the robin, via direct and
indirect ingestion, with the earthworm identified as a main dietary component of the robin.
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. The soil surface area at this SWMU is too small to support chronic
occupational exposures. Therefore, the exposure assumptions used are likely
to significantly overestimate potential magnitude of exposure to contaminated
soils and risk at this SWMU.

4.4 ECOLOGICAL RISK ASSESSMENT
4.4.1 Ecological Characterization and Key Receptor (Indicator) Species

SWMU 31, the AGE Maintenance Shop Pad, is located in a small area of poor wildlife
habitat quality, within the developed portion of Cannon AFB where existing ground cover is
mostly concrete, buildings, and isolated areas of mowed non-native grasses. About 90 percent
of the land surface within the jmmediate vicinity (within 100 feet) of SWMU 31 is concrete
paving and Building 186. Mow'é“d‘ grassy areas are located to the northwest, across Torch
Boulevard, and to the northeast, wﬁé‘re the grass forms a slight drainage channel. The AGE
Drainage Ditch begins southeast of the pad. The pad has been actively used since 1971.

The most common species are likely to be birds, such as robin (Turdus migratorius), house
sparrow (Passer domesticus), and the starling (S(urnus vulgaris). Seedeaters would be more
limited, since the grass is maintained by mowing.ﬁ Although the house mouse (Mus musculus)
may occur in the area around the buildings, the grass habitat is probably too small,
fragmented, and subject to human disturbance to be used regularly by terrestrial species such

as deer mice. Raptors are unlikely to use the area for similar reasons.

Given this assessment, the robin (Turdus migratorius) was selected as the key receptor species

for the grassy areas near SwMU 31.

4.4.2 Chemicals of Concerli

The chemicals of concern (COCs) at SWMU 31 were selected using validated data from six
soil samples covering the interval between 0 and 2 feet deep. This interval was selected
because most soil-dwelling organisms (e.g. ecarthworms and deer mice) occupy this zone.

Table 4-20 provides a summary of the chemicals detected in the six samples considered for
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4.4.4 Risk Characterization

This section provides a characterization of potential risk to the selected key receptor species
(robin) at SWMU 31. For the purposes of this analysis, it was assumed that the robin's diet
consists of earthworms and inadvertent consumption of soil. It was also assumed that the
concentration of the COCs were the same in the earthworm as in the soil. except for cadmium
and selenium, for which bioaccumulation factors (BAFs) of 4.6 and 12 were used (see Section
7.4.4 (Raptor discussion)). Therefore the analysis consisted of comparing the concentration of
COCs in the robin's food (i.e., the chemical concentration in soil) to selected toxicity benchmark
dietary levels for those chemicals (see Table 4-22).

This is a somewhat conservative approach, because studies indicate that, for many chemicals,
BAFs from soil to earthworm are less than one (Beyer and Stafford 1993). However, this
assumption takes into account the soil that would be clinging to the earthworm when consumed
by the robin (that is not taken into account by the BAF studies) and also accounts for minor
inadvertent soil ingestion by the robin. The benchmark dietary levels were selected as explained
in Appendix D, Sections D.3 and D 4; these sections also provide background toxicological
information about the COCs. The soil chemical concentration used was the arithmetic mean, as
described in Appendix D (Section D.6.).

Table 4-22 lists the COCs for SWMU 31 and provides a comparison between the soil
concentration (arithmetic mean) and the benchmark dietary level for the robin. If the soil level
exceeds the benchmark level, there is a possibility of risk, as noted in the table. The following
discussion addresses those chemicals where a possibility of risk is indicated.

Benzo-a-pvrene (BaP)

The average concentration of BaP at SWMU 31 was 2.3 mg/kg. compared to the benchmark
dietary level of 0.02 mg/kg. indicating a potential risk. The 2.3 mg/kg level is above reported
BaP soil concentrations for various locations as reported in the literature (see Table A-6) and 1s
higher than BaP levels found at other similar SWMUs at Cannon AFB. However, BaP was
detected in only one of three samples, at 2.7 mg/kg; the other two samples were non-detects, and
one of those was reported at an assumed value of 4.0 mg/kg because of the high reporting limit
of 8.0 mg/kg. Therefore, it is unlikely that the robin is exposed to a level of 2.7 mg/kg in all
areas in which it feeds. assuming it does not feed just at the "hot spots” m the SWMU area.
Also, the low toxicity benchmark level for BaP is a reflection of BaP's carcinogenic effects
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this ERA. A detailed description of the soil sampling program and chemical analysis and
results can be found in the Cannon AFB RFI, Appendix IIl SWMUs (W-C 1993).

A\
A chemlcal must have been detected in at least one of the six samples to be considered a
possible COC The following screening criteria were then applied, in the order shown, to

determine if a chemical in the soil would be retained as a COC:

o Exceedance of Cannon AFB background soil concentrations
. Exceedance of average concentrations found in southwestern U.S. soils

o xceedance of the normal range found in U.S. soils (nationwide)

The maximum detected concentratlon of the six samples was used in the comparison to
background criteria. 1f no background criteria were available for comparison, as was the case
for the organic chemicals, the chhmlcals were retained as COCs. If the maximum detected
concentration of a chemical exceeded the local (i.e. Cannon AFB) background concentration,
it was then compared to the average concentratlon found in southwestern U.S. soils. If it
exceeded this criteria, it was likely retame\d as a COC, even if it fell within the normal range
found in U.S. soils. This is because thé., normal U.S. range is widely variable and was
included in the screening process prlmarlly as an additional reference. In some cases
however, the normal U.S. range was the only screemng criteria available. Table 4-21 lists
the maximum concentrations detected and shows the screening values used. The chemicals
that were retained as COCs at SWMU 31 followmg the screening process include
tetrachloroethene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, carbazole, chrysene, ﬂuoran;chene indeno(1,2,3-cd)pyrene,
2-methylnaphthalene, phenanthrene, pyrene, antimony, barlum, cadmium, chromium, cobalt,

copper, lead, selenium, zinc, and TPH.
4.4.3 Exposure Assessment \

Figure 4-4 depicts the exposure pathway flow chart developed for SWMU 31.  As the
flowchart indicates, chemicals could potentially be released through tfansport in runoff,
infiltration to groundwater, volatilization or wind erosion, and direct contact by ecological
receptors. Except for direct contact, these exposure pathways are incomplete or of minor
importance for ecological receptors at SWMU 31. Storm water runoff is a potentially
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through the action of its intermediate metabolites, as opposed to acute toxicity. In most cases.
the process of carcinogenesis occurs over a period of many months in experimental animals, and
therefore it is questionable if carcinogenesis is an important endpoint for relatively short-lived
mammals and birds, such as the robin. Finally, the BaP found at SWMU 31 may not be
completely bioavailable to robins. Goon et al. (1991) showed that BaP that had aged 6 months
in soil was only 34 percent to 51 percent orally bioavailable for clayey and sandy soils, relative
to BaP administered alone to rats. For all these reasons. it 1s unlikely that BaP presents an
unacceptable risk at SWMU 31.

Benzo(a)anthracene (BaA)

The average concentration in the soil (2.2 mg/kg) shghtly exceeds the dietary benchmark level
of 2.0 mg/kg. However, Beyer and Stafford (1992) calculated BAFs of less than one for all
PAHs from soil to earthworm. specifically a BAF of 0.27 for BaA. Therefore, given this and the
low level of BaA detected, along with the fact that the benchmark level reflects a concern
primarily for carcinogenicity, which is not a particularly important benchmark for shorter-lived
birds, it is unlikely that the BaA at SWMU 31 constitutes a risk to the robin.

Lead

The average concentration of lead at SWMU 31 was 181.63 mg/kg. compared to the benchmark
dietary level of 87.5 mg/kg, indicating a potential risk. However, it is unlikely that lead
constitutes a risk to the robin at SWMU 31, for several reasons. First. the average soil value is
high primarily because of one "hot spot” out of six samples, with lead reported at 930 mg/kg.
The remaining five samples are all under the benchmark level. Therefore, it is unlikely that the
robin is exposed to high levels of lead in all areas in which it feeds. In addition, the toxicity of
lead to wildlife depends on the chemical form in which the lead occurs. Lead in soils at Cannon
AFB is probably aged or oxidized, and therefore less toxic or bioavailable than either the lead
forms typically used in studies that establish toxicity benchmark values (e.g., lead acetate) or the
organolead compounds, that are unstable upon exposure to air and light and typically convert to
less toxic lead oxide forms.

TPH

The average concentration of TPH at SWMU 31 was 1391.93 mgkg, compared to the
benchmark dietary level of 241 mg/kg. indicating a potential risk. However, as with lead, TPH
levels are very spotty at SWMU 31, with "hot spots” indicated by three samples (ranging from

SMIDPW3MIIWRA 54 /dal/cee 02718 94
Cannon AFB - Appendix IIT SWMUs - Risk Agsessment Rev. |

4-18



complete but insignificant pathway, because the AGE Drainage Ditch was already addressed
as a separate SWMU. Any storm water runoff to grassy areas bordering the pad can be
considered as part of direct contact with surface soil for the purposes of this analysis.
Ecologlcal receptors are not in contact with groundwater, so this is an incomplete exposure
pathway. Volatilization or wind erosion is not considered a significant pathway at this site.
Although one of the COCs is a volatile organic compound (VOC), the maximum
concentration waS’»about 0.0036 mg/kg, and VOC concentrations of 100 mg/kg or greater in
air are generally needed to induce toxic responses in laboratory rats and mice from inhalation
(NIOSH 1987). Concentratlons in soils would have to be many times greater than this to
produce these toxic levels\i in air, even near the soil surface. Direct contact with subsurface
soils (more than two feet deeP) is also considered an insignificant or incomplete pathway
because of the limited use of degper soils at this site by wildlife.

Therefore, the only potentially comialete and significant exposure pathway is direct contact
with contaminated surface soil by spec1es frequenting the SWMU area. Direct contact may
include dermal absorption or ingestion. “Dermal absorption is not considered a significant
exposure route for the receptors at this sitex because the animals are assumed to be largely
protected by their fur or feathers. Receptors at the SWMU may ingest COCs either directly
or indirectly. Direct ingestion usually occurs along the food/prey chain from soil adhered to
the surface of food or from preening/cleaning or bqrrowmg activities. Indirect ingestion
includes ingestion of COCs that have been transferre& yia food webs.

s

Figure 4-5 depicts the Conceptual Site Model developed from the exposure pathway analysis,
the ecological characterization, and the identification of thE\ key receptor species for
SWMU 31. As the figure indicates, the pathway of concern is from surface soil to the robin,
via direct and indirect ingestion, with the earthworm identified as a“*m‘ain dietary component

"

of the robin.
4.4.4 Risk Characterization

This section provides a characterization of potential risk to the selected key recemor species
(robin) at SWMU 31. For the purposes of this analysis, it was assumed that the robm s diet
consists of earthworms and inadvertent consumption of soil. It was also assumed that the
concentration of the COCs were the same in the earthworm as in the soil, except for cadmium
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973 mg/kg to 4070 mg/kg) and two non-detects out of six samples. Also, it is not certain how
much the robin is exposed to fresh TPH mixtures as opposed to aged products. As noted in
Appendix D. the toxicity benchmarks for TPH are derived from experiments using fresh fuels,
and the BTEX and PAH compounds are the compounds of primary concern in TPH mixtures in
setting cleanup levels and characterizing risk. In older spills to surface soils, the volatile BTEX
component may not be present or prevalent, and the total TPH value may reflect less toxic
constituents. However, PAHs may still be present in older spills, and these may be of concern.
At SWMU 31, PAHs were detected, but it appears that the risk related to these is minimal (see
BaP and BaA discussion, above).

Cadmium & Selenium

The average concentration of cadmium in earthworms at SWMU 31 was estimated to be 11.87
mg/kg and the average selennum concentration in earthworms was 5.4 mg/kg. These levels of
cadmium and selenium, which were calculated using BAFs of 4.6 and 12, respectively, are just
slightly above their respective benchmark dietary levels of 10.5 mg/kg and 5 mg/kg for robins.
Cadmium was detected at a level of 8.7 and 4.4 mg/kg in 2 of the 6 samples; the cadmium
concentration in the remaining 4 samples was below 1. This indicates 2 possible "hot spots” for
cadmium. Since the average cadmium concentration in earthworms was only slightly above the
benchmark dietary level and it is unlikely robins feed only at the "hot spots”, cadmium is
unlikely to pose a risk to robins feeding at SWMU 31. Similarly, selenium is unlikely to pose a
risk to robins since it was detected in only 2 of 6 samples and the average earthworm
concentration 1s only slightly above the benchmark dietary level for robins. It is also likely that
the selenium concentrations in soil at Cannon AFB represent natural sources (see Section 7.4.4).

4.5 SUMMARY AND CONCLUSIONS
4.5.1 Summary

A human health and ecological risk assessment which considered both present and future
receptors and all appropriate exposure pathways was completed for this SWMU. Analytical data
were collected for soils at the SWMU, and fate and transport modeling was conducted to
evaluate the air and groundwater pathways. The results of the risk assessment are summarized
here.

eResults of the human health risk assessment (Table 4-18) show that no unacceptable health
risks due to chemical releases are expected at the SWMU
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and selenium, for which bioaccumulation factors (BAFs) of 4.6 and 12 were used (see Section

7.4.4 (Raptor discussion)). Therefore the analysis consisted of comparing the concentration

N\

This is a som\ex(hat conservative approach, because studies indicate that, for many chemicals,

BAFs from soilMo earthworm are less than one (Beyer and Stafford 1993). However, this
assumption takes \iQto account the soil that would be clinging to the earthworm when
consumed by the rob\irk (that is not taken into account by the BAF studies) and also accounts
for minor inadvertent sc;bkingestion by the robin. The benchmark dictary levels were selected
as explained in Appendix\“}% Sections D.3 and D.4; these sections also provide background
toxicological information aboyt the COCs. The soil chemical concentration used was the
arithmetic mean, as described i‘nﬁ‘xéppendix D (Section D.6.).

Table 4-22 lists the COCs for SWMU 31 and provides a comparison between the soil
concentration (arithmetic mean) and the""“bpnchmark dietary level for the robin. If the soil
level exceeds the benchmark level, there is""a“possibility of risk, as noted in the table. The

following discussion addresses those chemicals-where a possibility of risk is indicated.

Benzo-a-pyrene (BaP)

The average concentration of BaP at SWMU 31 was 2.3 méﬂgg, compared to the benchmark
dietary level of 0.02 mg/kg, indicating a potential risk. The 2.3 mg/kg level is above reported
BaP soil concentrations for various locations as reported in the litér@ture (see Table A-6) and
is higher than BaP levels found at other similar SWMUs at Cannon XEB. However, BaP was
detected in only one of three samples, at 2.7 mg/kg; the other two samples were non-detects,
and one of those was reported at an assumed value of 4.0 mg/kg because of the high reporting
limit of 8.0 mg/kg. Therefore, it is unlikely that the robin is exposed to a léVgl of 2.7 mg/kg
in all areas in which it feeds, assuming it does not feed just at the "hot spots" ‘.i‘nxthe SWMU
area. Also, the low toxicity benchmark level for BaP is a reflection of BaP’s carcinogenic
effects through the action of its intermediate metabolites, as opposed to acute toxicity. In
most cases, the process of carcinogenesis occurs over a period of many months in
experimental animals, and therefore it is questionable if carcinogenesis is an important
endpoint for relatively short-lived mammals and birds, such as the robin. Finally, the BaP
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*Results of the ecological risk assessment show that no unacceptable ecological risks due to
chemical releases are expected at the SWMU

4.5.2 Conclusions

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.
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found at SWMU 31 may not be completely bioavailable to robins. Goon et al. (1991) showed
that BaP that had aged 6 months in soil was only 34 percent to 51 percent orally bioavailable
for clayey and sandy soils, relative to BaP administered alone to rats. For all these reasons,

it is unlikely that BaP presents an unacceptable risk at SWMU 31.

\Eenzo( a)anthracene (BaA)

N

The gx\crage concentration in the soil (2.2 mg/kg) slightly exceeds the dietary benchmark level
of 2.0 rﬁg/kg. However, Beyer and Stafford (1992) calculated BAFs of less than one for all
PAHs fror;i‘Qoil to earthworm, specifically a BAF of 0.27 for BaA. Therefore, given this and
the low level\of\BaA detected, along with the fact that the benchmark level reflects a concern
primarily for ca}einogenicity, which is not a particularly important benchmark for shorter-
lived birds, it is uﬁlikely that the BaA at SWMU 31 constitutes a risk to the robin.

Lead

The average concentration df\\lead at SWMU 31 was 181.63 mg/kg, compared to the
benchmark dietary level of 87.5ng/kg, indicating a potential risk. However, it is unlikely
that lead coﬁstitutes a risk to the rdBip at SWMU 31, for several reasons. First, the average
soil value is high primarily because of ane "hot spot" out of six samples, with lead reported
at 930 mg/kg. The remaining five sampi‘és\ are all under the benchmark level. Therefore, it
is unlikely that the robin is exposed to highxlcvels of lead in all areas in which it feeds. In
addition, the toxicity of lead to wildlife depends on the chemical form in which the lead
occurs. Lead in soils at Cannon AFB is probabl}; ‘aged or oxidized, and therefore less toxic
or bioavailable than either the lead forms typically used in studies that establish toxicity
benchmark values (e.g., lead acetate) or the organoledd" compounds, that are unstable upon

exposure to air and light and typically convert to less toxic lead oxide forms.

TPH

The average concentration of TPH at SWMU 31 was 1391.93 rr;\g~(kg, compared to the
benchmark dietary level of 241 mg/kg, indicating a potential risk. However, as with lead,
TPH levels are very spotty at SWMU 31, with "hot spots" indicated by three samples (ranging
from 973 mg/kg to 4070 mg/kg) and two non-detects out of six samples. Also, it is not
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certain how much the robin is exposed to fresh TPH mixtures as opposed to aged products.
As noted in Appendix D, the toxicity benchmarks for TPH are derived from experiments
using fresh fuels, and the BTEX and PAH compounds are the compounds of primary concern
in TPH mixtures in setting cleanup levels and characterizing risk. In older spills to surface
soils, the volatile BTEX component may not be present or prevalent, and the total TPH value
may reflect less toxic constituents. However, PAHs may still be present in older spills, and
these may be of concern. At SWMU 31, PAHs were detected, but it appears that the risk

related to these is minimal (see BaP and BaA discussion, above).

Cadmium & Selenium

The average concentration of cadmium in earthworms at SWMU 31 was estimated to be
11.87 mg/kg and the average selenium concentration in earthworms was 5.4 mg/kg. These
levels of cadmium and selenium, which were calculated using BAFs of 4.6 and 12,
respectively, are just slightly above their respective benchmark dietary levels of 10.5 mg/kg
and 5 mg/kg for robins. Cadmium was detected at a level of 8.7 and 4.4 mg/kg in 2 of the
6 samples; the cadmium concentration in the remaining 4 samples was below 1. This
indicates 2 possible "hot spots" for cadmium. Since the average cadmium concentration in
earthworms was only slightly above the benchmark dietary level and it is unlikely robins feed
only at the "hot spots", cadmium is unlikely to pose a risk to robins feeding at SWMU 31.
Similarly, selenium is unlikely to pose a risk to robins since it was detected in only 2 of 6
samples and the average earthworm concentration is only slightly above the benchmark
dietary level for robins. It is also likely that the selenium concentrations in soil at Cannon

AFB represent natural sources (see Section 7.4.4).
45 SUMMARY AND CONCLUSIONS

4.5.1 Summary

A human health and ecological risk assessment which considered both present and future
receptors and all appropriate exposure pathways was completed for this SWMU. Analytical
data were collected for soils at the SWMU, and fate and transport modeling was conducted
to evaluate the air and groundwater pathways. The results of the risk assessment are

summarized here.
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. Results of the human health risk assessment (Table 4-18) show that no

unacceptable health risks due to chemical releases are expected at the SWMU

. Results of the ecological risk assessment show that no unacceptable ecological

risks due to chemical releases are expected at the SWMU

4.5.2 Conclusions

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.
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TABLE 4-1

SUMMARY OF ANALYTICAL AND QA/QC SAMPLING
AGE MAINTENANCE SHOP PAD (SWMU NO. 31)

CANNON AFB, NEW MEXICO
Sample Target Interval Sample Identification QA/QC Sample Analytical Parameters Sample Containers
Location (ft-bgs) Number Type Matrix VOCs SVOCs  Metals TRPH 40 ml VOA vials 40z. jars 8 oz. jars

Boring 03101 0-0.5 CANO031-0311-0000 Soil X X X 1
1.5-35 CANO031-0311-0002 Soil X X 1
4-6 CANO031-0311-0004 Soil X X 1
8-10 CAN031-0311-0008 Soil X X X 1
Boring 03102 0-05 CAN031-0312-0000 Soil X X 1
0-05 CANO031-0312-3161 FD Soil X X 1
0-05 CAN031-0312-3101 MRD Soil X X 1
1.5-35 CAN031-0312-0002 Soil X X X X 2 1

1.5-35 CANO031-0312-3162 FD Soil X X 2

1.5-35 CANO031-0312-3102 MRD Soil X X 2
4-6 CANO031-0312-0004 Soil X X 1
8-10 CANO031-0312-0008 Soil X X X X 1 1
8-10 CAN031-0312-6008 MS/MSD Soil X X X X 1 2
Boring 03103 0.5-2 A CAN031-0313-0000 Soil X X X X 1
2-4 CAN031-0313-0002 Soil X X X 1
4-6 CAN031-0313-0004 Soil X X 1
8-10 CANO031-0313-0008 Soil X X 1
Boring 03104 0.5-2 CANO031-0314-0000 Soil X X 1
2-4 CAN031-0314-0002 Soil X X X X 2 1
2-4 CANO031-0314-3163 FD Soil X X X X 2 1
2-4 CANO031-0314-3103 MRD Soil X X X X 2 1
4-6 CANO031-0314-0004 Soil X X 1
8-10 CAN031-0314-0008 Soil X X X X 2 1
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TABLE 4-1
SUMMARY OF ANALYTICAL AND QA/QC SAMPLING
AGE MAINTENANCE SHOP PAD (SWMU NO. 31)
CANNON AFB, NEW MEXICO
Sample Target Interval Sample Identification QA/QC Sample Analytical Parameters Sample Containers
Location (ft-bgs) Number Type Matrix VOCs SVOCs Metals TRPH 40 ml VOA vials 4 0z. jars 8 oz. jars
Boring 03104, cont. CANO031-0314-3151 AB Water X 2
CANO031-0314-3171 RB Water X 2
CANO031-0314-3181 DW Water X 2
CANO031-0314-3191 TB Water X 1
AB = Ambient blank
DW = Decontamination water
FB = Field blank
MRD = Missouri River Division
MS/MSD = Matrix spike/matrix spike duplicate
RB = Rinsate blank
TB = Trip blank
See Figure 6-1 for locations of the borings.
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TABLE 4-2a
SUMMARY OF CHEMICALS REPORTED FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31
LOCATOR CAN031-0311-0000 CAN031-0311-0002 CAN031-0312-0000 CAN031-0312-0002
LAB SAMPLE NUMBER 0311830016SA 0311830017SA 0311830010SA 0311830011SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Volatile Organics (ug/kg)
Tetrachloroethene < 5.6 U
Semivolatile Organics (pg/kg)
Anthracene 600 4100 J < 370 U
Benzo(a)anthracene 2400 4100 ¥ < 370 U
Benzo(a)pyrene 2700 4100 J < 370 U
Benzo(b)fluoranthene 5600 4100 65 370 J
Benzo(g,h,i)perylene 2600 4100 J < 370 U
Carbazole 500 4100 J < 370 U
Chrysene 3100 4100 J < 370 U
Fluoranthene 5600 4100 55 370 J
Indeno(1,2,3-cd)pyrene 2300 4100 J < 370 U
2-Methylnaphthalene < 4100 U 45 370 J
Phenanthrene 3200 4100 J 44 370 J
Pyrene 4600 4100 44 370 J
Metals (mg/kg)
Aluminum 5660 12.5 4160 24.1 4260 10.5 5430 11.2
Antimony 1.9 7.5 J < 14.4 U < 6.3 U < 6.7 U
Arsenic 32 0.62 23 0.6 24 0.52 29 0.56
Barium 1460 12 J 120 24 J 166 1 J 201 1.1 J
Beryllium 0.36 0.25 0.26 0.48 J 0.22 021 0.27 0.22
Cadmium 8.7 0.62 < 1.2 U 0.85 0.52 0.63 0.56
Calcium 6270 25 205000 48.1 48600 209 94400 223
Chromium ' 130 1.2 42 24 9.9 1 J 8 1.1 J
Cobalt 34 12 2.3 24 J 2.6 1 32 1.1
NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at
this SWMU and have passed data review. A complete summary of chemical results are presented in Appendix A of the RFI report.
J = Estimated value below reporting limit or estimated based on data quality criteria.
U = Not detected Qual=Qualification
RL = Reporting Limit.
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TABLE 4-2a
SUMMARY OF CHEMICALS REPORTED FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31
LOCATOR CAN031-0311-0000 CAN031-0311-0002 CAN031-0312-0000 CAN031-0312-0002
LAB SAMPLE NUMBER 0311830016SA 0311830017SA 0311830010SA 0311830011SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Volatile Organics (ug/kg)
Tetrachloroethene < 5.6 U
Semivolatile Organics (ng/kg)
Anthracene 600 4100 J < 370 U
Benzo(a)anthracene 2400 4100 J < 370 U
Benzo(a)pyrene 2700 4100 J < 370 U
Benzo(b)fluoranthene 5600 4100 65 370 J
Benzo(g,h,i)perylene 2600 4100 J < 370 U
Carbazole 500 4100 J < 370 U
Chrysene 3100 4100 J < 370 0]
Fluoranthene 5600 4100 55 370 J
Indeno(1,2,3-cd)pyrene 2300 4100 J < 370 U
2-Methylnaphthalene < 4100 U 45 370 J
Phenanthrene 3200 4100 J 44 370 J
Pyrene 4600 4100 44 370 J
Metals (mg/kg)
Aluminum 5660 12.5 4160 24.1 4260 10.5 5430 112
Antimony 1.9 7.5 J < 14.4 8} < 6.3 u < 6.7 U
Arsenic 32 0.62 23 0.6 24 0.52 2.9 0.56
Barium 1460 12 J 120 2.4 J 166 1 J 201 1.1 J
Beryllium 0.36 0.25 0.26 0.48 J 0.22 0.21 0.27 0.22
Cadmium 8.7 0.62 < 12 U 0.85 0.52 0.63 0.56
Calcium 6270 25 205000 48.1 48600 209 94400 223
Chromium 130 1.2 42 24 9.9 1 J 8 1.1 J
Cobalt 34 12 23 24 J 2.6 1 32 1.1
NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at
this SWMU and have passed data review. A compliete summary of chemical results are presented in Appendix A of the RFI report.
I = Estimated value below reporting limit or estimated based on data quality criteria.
U = Not detected Qual=Qualification
RL = Reporting Limit.
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TABLE 4-2a
SUMMARY OF CHEMICALS REPORTED FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31
LOCATOR CAN031-0311-0000 CAN031-0311-0002 CAN031-0312-0000 CAN031-0312-0002
LAB SAMPLE NUMBER 0311830016SA 0311830017SA 0311830010SA 0311830011SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Resuit RL Qual Result RL Qual Result RL Qual Result RL Qual
Copper 61.4 25 2.7 4.8 J 93 2.1 10.9 2.2
Iron 7150 12.5 3290 24.1 5570 10.5 6420 11.2
Lead 930 125 35 1.2 46.9 52 223 5.6
Magnesium 1150 25 2450 48.1 1810 20.9 2210 223
Nickel 7.2 5 49 9.6 J 5.8 42 6.9 45
Potassium 867 625 uJ 666 1200 J 1100 523 954 558
Selenium < 12 U < 1.2 uJ < 1 uJ < 1.1 Ul
Sodium < 625 < 1200 U < 523 U < 558 U
Vanadium 13.8 12 10.4 24 13.8 1 17.1 1.1
Zinc 479 2.5 9.2 4.8 57 2.1 335 22
TPH (mg/kg)
Total Petroleum Hydrocarbons 3180 500 < 48.1 U 973 209 81 44.6
NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at
this SWMU and have passed data review. A complete summary of chemical results are presented in Appendix A of the RFI report.
J=Estimated value below reporting limit or estimated based on data quality criteria. Qual =Qualification
U = Not detected RL = Reporting Limit.
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TABLE 4-2a
SUMMARY OF CHEMICALS REPORTED FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31
LOCATOR CAN031-0313-0000 CAN031-0313-0002 CAN031-0314-0000 CAN031-0314-0002
LAB SAMPLE NUMBER 0311830002SA 0311830003SA 0311830006SA 0311830008SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Volatile Organics (ng/kg)
Tetrachloroethene 3.6 6.1 < 5.8 U
Semivolatile Organics (ug/kg)
Anthracene < 8000 U < 390 U < 380 U
Benzo(a)anthracene < 8000 U < 390 U < 380 U
Benzo(a)pyrene < 8000 8] < 390 U < 380 U
Benzo(b)fluoranthene < 8000 U < 390 U < 380 U
Benzo(g,h,i)perylene < 8000 U < 390 U < 380 U
Carbazole < 8000 0} < 390 U < 380 U
Chrysene < 8000 U < 390 U < 380 U
Fluoranthene < 8000 U < 390 U < 380 6]
Indeno(1,2,3-cd)pyrene < 8000 U < 390 U < 380 U
2-Methylnaphthalene < 8000 u < 390 U < 380 U
Phenanthrene < 8000 u < 390 U < 380 U
Pyrene < 8000 U < 390 U < 380 U
Metals (mg/kg)
Aluminum 6650 12.2 5740 1.7 9430 11.7 6090 11.7 J
Antimony < 7.3 0] < 7 U < 7 U < 7 U
Arsenic 44 0.61 2.2 0.59 4.6 0.59 2.6 0.58
Barium 229 12 J 119 12 J 104 1.2 J 107 1.2 J
Beryllium 0.25 0.24 0.25 0.23 0.69 0.23 0.34 0.23
Cadmium 44 0.61 < 0.59 U 4200 0.59 U < 0.58 U
Calcium 42400 244 108000 23.4 11.8 235 71300 233 J
Chromium 243 12 6 1.2 5.1 12 6.4 1.2
Cobalt 35 1.2 3.2 1.2 7.6 1.2 32 1.2
NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at
this SWMU and have passed data review. A complete summary of chemical results are presented in Appendix A of the RFI report.
J=Estimated value below reporting limit or estimated based on data quality criteria. Qual =Qualification
U = Not detected RL = Reporting Limit.
IMINWABMITWNSH. XEW]311WRA4.2a dal/cee 2/18/94
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TABLE 4-2a
SUMMARY OF CHEMICALS REPORTED FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31
LOCATOR CANO031-0313-0000 CAN031-0313-0002 CAN031-0314-0000 CAN031-0314-0002
LAB SAMPLE NUMBER 0311830002SA 0311830003SA 0311830006SA 03118300085A
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Result RL Qual Result RL Qual Result RL Qual
Copper 18.8 24 4.7 23 10700 23 52 2.3 J
Iron 7950 122 5470 11.7 9.4 11.7 6030 11.7 J
Lead 717 6.1 4.7 0.59 2130 0.59 6.9 1.2 J
Magnesium 2310 244 1940 234 9.7 235 1760 233
Nickel 6.8 4.9 5.7 4.7 1610 4.7 7 4.7
Potassium 1550 610 998 586 0.15 587 1110 583
Selenium 0.24 1.2 < 12 uJ < 1.2 J 0.16 1.2 J
Sodium 193 610 < 586 9] 21.2 587 0} < 583
Vanadium 16.6 12 131 1.2 29.8 12 133 12
Zinc 85.8 24 12.6 23 23 13.2 2.3
TPH (mg/kg) <
Total Petroleum Hydrocarbons 4070 488 < 46.9 U 46.9 U < 46.6 U
NOTE: Results presented here are chemicals which were detected at least once in near-surface soils at
this SWMU and have passed data review. A complete summary of chemical results are presented in Appendix A of the RFI report.
J=Estimated value below reporting limit or estimated based on data quality criteria. Qual =Qualification
U = Not detected RL = Reporting Limit.
SMINW\BMITWNSH.XLW]311WRA4.2a dal/cee 2/18/94
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TABLE 4-2b
SUMMARY OF CHEMICALS REPORTED FOR SUBSURFACE SAMPLES COLLECTED FROM SWMU 31
LOCATOR CAN031-0311-0004 CAN031-0311-0008 CAN031-0312-0004 CAN031-0312-0008 CAN031-0313-0004 CAN031-0313-0008
LAB SAMPLE NUMBER 0311830018SA 0311830001SA 0311830014SA 0311830015SA 0311830004SA 0311830005SA
COLLECT DATE 09/12/93 09/12/93 09/12/93 09/12/93 09/12/93 09/12/93
Result RL Qual Result RL Qual Resuit RL Qual Result RL Qual Result RL Qual Result RL Qual

Metals (mg/kg)

Aluminum 7690 11.8 3210 11.2 4210 235 5820 114 4090 233 5460 11.4

Arsenic 24 0.59 1.1 0.56 22 0.59 2.6 0.57 2.7 0.58 3 0.57

Barium 81.2 12 J 327 1.1 J 273 24 J 237 1.1 J 130 2.3 J 411 1.1 J

Beryllium 0.29 0.24 < 0.22 u < 0.47 U 0.35 0.23 0.24 0.47 J 0.53 023

Calcium 22900 23.6 60300 224 217000 47 68100 229 142000 46.6 50700 22.8

Chromium 8.2 12 3.8 1.1 6.5 2.4 6.1 1.1 49 2.3 6.1 1.1

Cobalt 4.4 1.2 1.7 1.1 24 24 31 1.1 2.5 23 3 1.1

Copper 59 24 2.2 22 3.6 4.7 J 38 2.3 2.7 4.7 J 3.6 2.3

Iron 8140 11.8 3320 11.2 3930 23.5 5900 114 4050 233 5580 11.4

Lead 6.7 1.2 45 1.1 5.4 0.59 6.6 0.57 4 0.58 5.8 1.1

Magnesium 2000 23.6 2200 224 3250 47 3970 229 2500 46.6 ) 2960 22.8

Nickel 7.4 4.7 3.6 4.5 J 5.7 9.4 J 6.3 4.6 59 9.3 J 6.5 4.6

Potassium 1450 590 892 560 688 1180 1090 572 762 1170 1140 570

Selenium < 12 uJ 0.12 1.1 J < 1.2 uJ < 1.1 uJ < 1.2 uJ < 1.1 uJ

Vanadium 16.4 12 11.2 1.1 14 2.4 23.4 1.1 15.4 23 22.6 1.1

Zinc 18.8 24 8 22 J 9.6 4.7 129 23 9.8 4.7 12.1 2.3

NOTE: Results presented here are chemicals which were detected at least once in subsurface soils
at this SWMU and have passed data review. A complete summary of chemical results are
presented in Appendix A of the RFI report.

J=Estimated value below reporting limit or estimated based on data quality criteria.

U =Not detected RL = Reporting Limit.

Qual= Qualifier
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TABLE 4-2b
SUMMARY OF CHEMICALS REPORTED FOR SUBSURFACE SAMPLES COLLECTED FROM SWMU 31
LOCATOR CAN031-0314-0004 CAN031-0314-0008
LAB SAMPLE NUMBER 0311830009SA 0311830019SA
COLLECT DATE 09/12/93 09/12/93
Result RL Qual Result RL Qual
Metals (mg/kg)
Aluminum 4830 23.5 2160 233
Arsenic 3.1 0.59 1.5 0.58
Barium 1130 24 J 143 2.3 J
Beryllium < 0.47 U < 0.47 U
Calcium 156000 47 222000 46.5
Chromium 4.5 24 23 23
Cobalt 24 24 < 23 U
Copper 25 4.7 J 1.5 4.7 J
Iron 4570 235 1680 233
Lead 4.1 0.59 1.9 0.58
Magnesium 3390 47 2920 46.5
Nickel 6.2 9.4 J 3.6 9.3 J
Potassium 844 1180 J 1160 U
Selenium < 12 u 12 uJ
Vanadium 18.7 24 23
Zinc 11.9 47 5.6 47

NOTE: Results presented here are chemicals which were detected at least once in subsurface soils

at this SWMU and have passed data review. A complete summary of chemical results are
presented in Appendix A of the RFI report.

J=Estimated value below reporting limit or estimated based on data quality criteria.

U = Not detected RL = Reporting Limit.
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TABLE 4-3

COMPARISON OF MAXIMUM DETECTED METAL CONCENTRATIONS IN SURFACE SOIL TO BACKGROUND(1)

SWMU 31, CANNON AFB
AGE Maintenance Shop Pad
Sample ID Metal Maximum detected Range of background Upper tolerance limit (UTL) Does maximum detected Reported Level in Clovis, NM
concentration concentrations (2) background concentration(3) exceed background Region (4)
CAN031-0314-0000 Aluminum " 9430 1410 - 11,000 10,540 N 50,000
CAN031-0311-0000 Antimony 1.9 <49-5.1 * Y <1
CANO031-0314-0000 Arsenic 4.6 0.67-28 15.5 N 6.5
CANO031-0311-0000 Barium 1460 14.5- 1200 642 Y 500
CANO031-0314-0000 Beryllium 0.69 0.17-0.77 0.73 N 1-2
CANO031-0311-0000 Cadmium 8.7 <0.51-4.2 * Y ———
CAN031-0311-0000 Chromium 130 4-154 12.5 Y 30
CAN031-0314-0000 Cobalt 5.1 0.85-5.3 4.5 N** 3-7
CAN031-0311-0000 Copper 61.4 <2-184 * Y 20
CANO031-0311-0000 Lead 930 1.1-46 25.8 Y 15
CANO031-0314-0000 Nickel 9.7 1.3-9.8 9 N** 15
CAN031-0314-0000 Potassium 1610 354 -2770 2,572 N 16,000
CAN031-0313-0000 Selenium 0.24 <0.21-124 * N** 0.15-0.30
CANO031-0314-0000 Vanadium 21.2 52-283 253 N 30-70
CAN031-0311-0000 Zinc 479 <4.3-27.5 21.9 Y 45
(1) All units in mg/kg.
(2) Compiled from data collected by Woodward-Clyde for the RFI and RI (W-C 1992 and W-C 1993) and Walk,
Haydel and Associates for the IRP (Walk, Haydel and Associates 1990).
Summarized in "Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater at
Cannon AFB, NM" (W-C 1993)
(3) Upper Tolerance Limit (UTL) = mean + 2 x standard deviation. See Appendixx A. This is for all practical purposes the same as the 90%
upper confidence limit of the 95th percentile where UTL = mean + standard deviation x k, where k=2.02 for n=37 .
(4) USGS 1984
* Data insufficient to calculate UTL of background concentration
** Maximum concentration within or only slightly above Base-wide background range and within naturally occurring levels (USGS 1984); therefore concentration
is not considered to exceed background.
SMINWABMITWRAS XL W]3M11WRA 4-3 /dal/cee 2/18/94
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TABLE 4-4

COMPARISON OF MAXIMUM DETECTED METAL CONCENTRATIONS IN TOTAL SOILS TO BACKGROUND(1)

SWMU 31, CANNON AFB
AGE Maintenance Shop Pad

Sample ID Metal Maximum detected Range of background Upper tolerance limit (UTL) Does maximum detected Typical Level in Clovis, NM
concentration concentrations (2) background concentration(3) exceed background Region (4)
CAN031-0314-0000 Aluminum 9430 1410 - 11,000 10,540 N 50,000
CANO031-0311-0000 Antimony 1.9 <49-5.1 * Y <1
CAN031-0314-0000 Arsenic 4.6 0.67-28 15.5 N 6.5
CANO031-0311-0000 Barium 1460 14.5 - 1200 642 Y 500
CANO031-0314-0000 Beryllium 0.69 0.17-0.77 0.73 N 1-2
CANO031-0311-0000 Cadmium 8.7 <0.51-4.2 * Y --
CANO031-0311-0000 Chromium 130 4-15.4 12.5 Y 30
CAN031-0314-0000 Cobalt 5.1 0.85-5.3 4.5 N** 3-7
CANO031-0311-0000 Copper 61.4 <2-184 * Y 20
CANO031-0311-0000 Lead 930 1.1-46 25.8 Y 15
CANO031-0314-0000 Nickel 9.7 1.3-9.8 9 N** 15
CANO031-0314-0000 Potassium 1610 354 -2770 2,572 N 16,000
CANO031-0313-0000 Selenium 0.24 <0.21-124 * N** 0.15-0.30
CANO031-0314-0000 Vanadium 212 52-283 25.3 N 30-70
CANO031-0311-0000 Zinc 479 <43-275 21.9 Y 45
(1) All units in mg/kg.
(2) Compiled from data collected by Woodward-Clyde for the RFI and RI (W-C 1992 and W-C 1993) and Walk,
Haydel and Associates for the IRP (Walk, Haydel and Associates 1990).
Summarized in "Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater at
Cannon AFB, NM" (W-C 1993)
(3) Upper Tolerance Limit (UTL) = mean + 2 x standard deviation. This is for all practical purposes the same as the 90%
upper confidence limit of the 95th percentile where UTL = mean + standard deviation x k, where k=2.02 for n=37 .
(4) USGS 1984 '
* Data insufficient to calculate UTL of background concentration
** Maximum concentration is within or slightly above Base-wide background range and within naturally-occurring levels (USGS 1984); therefore concentration
is not considered to exceed background.
3M1INWA[3M11WRAT.XLW]3MI11WRA 4-4 /dal/cee 2/18/94
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TABLE 4-5

CHEMICALS OF CONCERN IN SURFACE SOIL

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylenc*
Carbazole
Chrysene
Fluoranthene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene*
Phenanthrene*
Pyrene
Tetrachloroethene
TPH*
Antimony
Barium
Cadmium
Chromium
Copper
Lead*

Zinc

* No EPA-established toxicity factor.
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TABLE 4-6

CHEMICALS OF CONCERN IN TOTAL SOIL

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene*
Carbazole
Chrysene
Fluoranthene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene*
Phenanthrene*
Pyrene
Tetrachloroethene
TPH*
Antimony
Barium
Cadmium
Chromium
Copper
Lead*
Zinc

* No EPA-established toxicity factor.
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TABLE 4-7
CONCENTRATIONS OF CHEMICALS OF CONCERN IN SURFACE SOILS AT
AGE MAINTENANCE SHOP PAD (SWMU 31)
Tetrachloroethene (ug/kg) Anthracene (ng/kg) Benzo(a)anthracene (ng/kg) Benzo(a)pyrene (ug/kg) Benzo(b)fluoranthene (pg/kg)
Field ID Result Qual RL Result Qual RL Result Qual RL Result Qual RL Result Qual RL

CAN031-0311-0000 600 J 4100 2400 J 4100 2700 J 4100 5600 4100
CAN031-0312-0000
CANO031-0313-0000 3.6 J 6.1 U 8000 8] 8000 U 8000 4000 0] 8000
CANO031-0314-0000
Number 1 1 1 1 2
Minimum detected 3.6 600 2400 2700 5600
Maximum detected 3.6 600 2400 2700 5600
Average 2400 2700 4800
H Statistic
Standard Deviation
95% UCL
RME 3.6 600 2400 2700 5600

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected. 95% UCL concentrations have not been calculated for sample sets with n < 3.

T = Estimated value below reporting limit or estimated based on data quality criteria

U = Not detected. Value result shown is one-half RL

Where no RL is shown, no analysis was performed.

IMINW\[311WRA7.XLW]311WRA4.7 /dal/cee 2/18/94
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TABLE 4-7
CONCENTRATIONS OF CHEMICALS OF CONCERN IN SURFACE SOILS AT
AGE MAINTENANCE SHOP PAD (SWMU 31)
Carbazole (ug/kg)  Chrysene (ug/kg) Fluoranthene (ug/kg) Indeno(1,2,3-cd)pyrene (ug/kg) Pyrene (pg/kg)
Field ID Result Qual RL Result Qual RL Result Qual RL Result Qual RL Result

CANO031-0311-0000 500 3100 J 4100 5600 4100 2300 J 4100 4600
CAN031-0312-0000
CANO031-0313-0000 U 8000 4000 0] 8000 U 8000 4000
CANO031-0314-0000
Number 1 1 2 1 2
Minimum detected 500 3100 5600 2300 4600
Maximum detected 500 3100 5600 2300 4600
Average 500 3100 4800 2300 4300
H Statistic
Standard Deviation
95% UCL
RME 500 3100 5600 11 4600

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected. 95% UCL concentrations have not been calculated for sample sets with n <3.

J = Estimated value below reporting limit or estimated based on data quality criteria

U = Not detected. Value result shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 4-7

CONCENTRATIONS OF CHEMICALS OF CONCERN IN SURFACE SOILS AT
AGE MAINTENANCE SHOP PAD (SWMU 31)

TPH (mg/kg) Antimony (mg/kg) Barium (mg/kg) Cadmium (mg/kg)

Field ID Resuit LogResult Qual RL Result Qual RL Result LogResult Qual RL Result LogResult Qual RL
CANO031-0311-0000 3180 8.065 500 1.9 J 7.5 1460 7.286 J 1.2 8.7 2.163 0.62
CANO031-0312-0000 973 6.880 209 U 63 166 5.112 J 1 0.85 -0.163 0.52
CANO031-0313-0000 4070 8.311 488 u 73 229 5.434 J 1.2 44 1.482 0.61
CAN031-0314-0000 23.45 3.155 U 46.9 U 7 104 4.644 J 1.2 0.299 -1.207 u 059
Number 4 4 1 4 4.000 4 4
Minimum detected 973 1.90 104 0.85
Maximum detected 4070 1.90 1460 8.70
Average 2062 6.60 1.90 490 5.62 3.56 0.57
H Statistic . 16.37 8.320 10.642
Standard Deviation 1882 2.38 649 1.158 3.88 1.53
95% UCL 5.55E+09 5.55E+09 1.40E+05 1.40E+05 1326 1326
RME 4070 1.90 1460 8.70

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected. 95% UCL concentrations have not been calculated for sample sets with n < 3.
J = Estimated value below reporting limit or estimated based on data quality criteria

U = Not detected. Value result shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 4-7
CONCENTRATIONS OF CHEMICALS OF CONCERN IN SURFACE SOILS AT
AGE MAINTENANCE SHOP PAD (SWMU 31)
Chromium (mg/kg) Copper (mg/kg) Lead (mg/kg) Zinc (mg/kg)

Field ID Result Log Result Qual RL Result LogResult Qual RL  Result LogResult Qual RL Result LogResult Qual RL
CANO031-0311-0000 130 4.868 1.2 61.4 4.117 25 930 6.835 125 479 6.172 2.5
CANO031-0312-0000 9.9 2.293 1 9.3 2.23 2.1 46.9 3.848 52 57 4.043 2.1
CANO031-0313-0000 24.3 3.190 1.2 18.8 2.934 2.4 71.7 4353 6.1 85.8 4.452 24
CAN031-0314-0000 11.8 2.468 1.2 7.6 2.028 23 9.4 2.241 059 2938 3.395 23
Number 4 4 4 4 4 4 4 4
Minimum detected 9.9 7.60 9.40 29.8
Maximum detected 130 614 930 479
Average 44.0 3.20 243 2.83 266 4.32 163 4.52
H Statistic 8.32 6.244 13.29 8.32
Standard Deviation 57.69 1.17 25.24 0.94 444 1.90 212 1.19
95% UCL 1277 1277 1.88E+02 188 2.12E+06 2.12E+06 4973 4973
RME 130 61 930 479

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected. 95% UCL concentrations have not been calculated for sample sets with n < 3.

J = Estimated value below reporting limit or estimated based on data quality criteria

U = Not detected. Value result shown is one-half RL

Where no RL is shown, no analysis was performed.
SMINWA[31IWRA7.XLW]311WRA4.7 /dal/cee 2/18/94
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TABLE 4-8
CONCENTRATIONS OF CHEMICALS OF CONCERN
TOTAL SOILS AT AGE MAINTENANCE SHOP PAD (SWMU 31)
Tetrachloroethene (pg/kg) Anthracene (pg/kg) Benzo(a)anthracene (ug/kg) Benzo(a)pyrene (ug/kg)

Field ID Result logResult Qual RL Result logResult Qual RL Result logResult Qual RL Result logResult Qual RL
CANO031-0311-0000 600 6.397 I 4100 2400 7.783 I 4100 2700 7.901 I 4100
CANO031-0311-0002
CAN031-0311-0004
CANO031-0311-0008 2.8 1.030 U 36
CANO031-0312-0000
CAN031-0312-0002 2.8 1.030 U 56 183 - 5.220 U 370 185 5.220 U 370 185 5.220 U 370
CANO031-0312-0004 '
CAN031-0312-0008 2.85 1.047 U 57 190 15.247 U 380 190 5.247 U 380 190 5.247 U 380
CANO031-0313-0000 3.6 1.281 J 6l U 8000 4000 8.294 U 8000 4000 8.294 U 8000
CANO031-0313-0002 195 5.273 U 39 195 5.273 U 39 195 5.273 U 390
CANO031-0313-0004
CAN031-0313-0008
CANO031-0314-0000
CANO031-0314-0002 29 1.065 U 58 190 5.247 U 380 190 5.247 U 380 190 5.247 U 380
CANO031-0314-0004
Number 5 5 5 5 6 6 6 6
Minimum detected 3.6 600 2400 2700
Maximum detected 3.6 600 2400 2700
Average 2.99 1.09 272 5.48 1193 6.18 1243 6.20
H Statistic 1.921 25 25 4.802 5.184 5.184
Standard Deviation 0.34 0.11 183.4 0.51 1635 1.45 1683 1.48
95% UCL 3.32 3.32 519 519 31115 31115 44964 44964
RME 332 519 2400 2700

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with n <3.

J = Estimated value below reporting limit or estimated based on data quality criteria

U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 4-8
CONCENTRATIONS OF CHEMICALS OF CONCERN
TOTAL SOILS AT AGE MAINTENANCE SHOP PAD (SWMU 31)
Benzo(b)fluoranthene (pg/kg) Carbazole (ng/kg) Chrysene (ug/kg) Fluoranthene (ng/kg)

Field ID Result logResult Qual RL Result logResult Qual RL Result logResult Qual RL Result log Result Qual RL
CANO031-0311-0000 5600 8.631 4100 500 6.215 I 4100 3100 8.039 I 4100 5600 8.631 4100
CANO031-0311-0002
CANO031-0311-0004
CANO031-0311-0008
CANO031-0312-0000
CAN031-0312-0002 65 4.174 J 370 185 5.220 U 370 185 5.220 U 370 55 4.007 J 370
CANO031-0312-0004
CANO031-0312-0008 190 5.247 U 380 190 5.247 U 380 190 5.247 U 380 190 5.247 U 380
CANO031-0313-0000 4000 8.294 U 8000 U 8000 4000 8.294 U 8000 4000 8.294 U 8000
CANO031-0313-0002 195 5.273 U 390 195 5.273 U 390 195 5.273 U 390 195 5.273 U 390
CANO031-0313-0004
CANO031-0313-0008
CAN031-0314-0000
CANO031-0314-0002 190 5.247 U 380 190 5.247 U 380 190 5.247 U 380 190 5.247 U 380
CANO031-0314-0004
Number 6 6 3 5 6 6 6 6
Minimum detected 65 500 3100 55
Maximum detected 5600 500 3100 5600
Average 1707 6.14 242 5.44 1310 6.22 1705 6.12
H Statistic 5.184 2.318 5.184 5.96
Standard Deviation 2449 1.85 138.7 0.43 1758 1.51 2451 1.88
95% UCL 1.86E+05  1.86E+05 418 418 52097 52097 4.04E+05  4.04E+05
RME 5600 418 3100 5600

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with n <3.

] = Estimated value below reporting limit or estimated based on data quality criteria

U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 4-8
CONCENTRATIONS OF CHEMICALS OF CONCERN
TOTAL SOILS AT AGE MAINTENANCE SHOP PAD (SWMU 31)

Indeno(1,2,3-cd)pyrene (ng/kg) Pyrene (ng/kg) TPH (mg/kg) Antimony (mg/kg)
Field ID Result log Result Qual RL Result logResult Qual RL Result logResult Qual RL Result Qual RL
CAN031-0311-0000 2300 7.741 I 4100 4600 8.434 4100 3180 8.065 500 1.9 J 7.5
CAN031-0311-0002 24.05 3.180 U 481 U 144
CAN031-0311-0004 23.6 3.161 U 472 U 7.1
CANO031-0311-0008 224 3.109 U 448 U 6.7
CAN031-0312-0000 973 6.880 209 u 6.3
CAN031-0312-0002 185 5.220 U 370 44 3.784 J 370 81 4.394 44.6 U 6.7
CANO031-0312-0004 ' 235 3.157 U 47 U 141
CAN031-0312-0008 190 5.247 U 380 190 5.247 U 380 229 3.131 U 458 U 6.9
CANO031-0313-0000 4000 8.294 U 8000 4000 8.294 U 8000 4070 8.311 488 U 7.3
CANO031-0313-0002 195 5.273 U 390 195 5.273 U 390 2345 3.155 U 469 U 7
CANO031-0313-0004 233 3.148 U 466 U 14
CANO031-0313-0008 228 3.127 U 456 U 6.8
CANO031-0314-0000 23.45 3.155 U 469 U 7
CANO031-0314-0002 190 5.247 U 380 190 5.247 U 380 233 3.148 U 466 U 7
CANO031-0314-0004 23.5 3.157 U 47 U 141
Number 6 6 6 6 15 15 1
Minimum detected 2300 44 81 1.9
Maximum detected 2300 4600 4070 1.9
Average 1177 6.17 1537 6.05 5N 4.15 1.9
H Statistic 4.802 5.96 4.222
Standard Deviation 1620 1.44 2150 1.88 1275 1.91
95% UCL 29874 29874 3.78E+05  3.78E+05 3424 3424
RME 2300 4600 3424 1.90

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with n < 3.

J = Estimated value below reporting limit or estimated based on data quality criteria
U =Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.

02/18/94
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TABLE 4-8
CONCENTRATIONS OF CHEMICALS OF CONCERN
TOTAL SOILS AT AGE MAINTENANCE SHOP PAD (SWMU 31)

Barium (mg/kg) Cadmium (mg/kg) Chromium (.mg/kg) Copper (mg/kg)
Field ID Result logResult Qual RL Result logResult Qual RL Result logResult Qual RL Result logResult Qual RL
CANO031-0311-0000 1460 7.286 J 1.2 8.7 2.163 0.62 130 4.868 12 614 4.117 2.5
CANO031-0311-0002 120 4.787 J 24 0.6 -0.511 8] 1.2 42 1.435 24 27 0.993 J 4.8
CANO031-0311-0004 81.2 4.397 J 1.2 0.295 -1.221 U 039 8.2 2.104 1.2 5.9 1.775 24
CAN031-0311-0008 327 5.790 J 1.1 028 -1.273 U 0.56 3.8 1.335 1.1 22 0.788 22
CAN031-0312-0000 166 5.112 J 1 0.85 -0.163 0.52 9.9 2.293 1 93 2.230 2.1
CANO031-0312-0002 201 5.303 J 1.1 0.63 -0.462 0.56 8 2.079 1.1 109 2.389 22
CANO031-0312-0004 273 5.609 J 24 0.6 -0.511 U 1.2 6.5 1.872 2.4 3.6 1.281 J 47
CANO031-0312-0008 237 5.468 J 1.1 0.285 -1.255 u 057 6.1 1.808 1.1 3.8 1.335 2.3
CAN031-0313-0000 229 5.434 J 1.2 44 1.482 0.61 243 3.190 1.2 188 2.934 24
CAN031-0313-0002 119 4779 I 1.2 0.295 -1.221 U 039 6 1.792 1.2 4.7 1.548 2.3
CAN031-0313-0004 130 4.868 J 23 0.6 -0.511 U 1.2 49 1.589 2.3 2.7 0.993 J 4.7
CANO031-0313-0008 411 6.019 J 1.1  0.285 -1.255 U 057 6.1 1.808 1.1 3.6 1.281 23
CANO031-0314-0000 104 4.644 J 1.2 0.295 -1.221 U 059 118 2.468 1.2 7.6 2.028 23
CANO031-0314-0002 107 4.673 J 1.2 0.29 -1.238 U 058 6.4 1.856 1.2 5.2 1.649 J 23
CANO031-0314-0004 1130 7.030 J 2.4 0.6 -0.511 U 1.2 4.5 1.504 2.4 2.5 0.916 J 4.7
Number 15 15 15 15 15 15 15 15
Minimum detected 81.2 0.63 2.30 1.50
Maximum detected 1460 8.7 130 61.4
Average 340 5.41 1.27 -0.51 16.0 2.13 9.66 1.75
H Statistic 2.489 2.713 2.621 2.621
Standard Deviation 403.5 0.85 2.30 1.03 31.92 0.89 14.97 0.89
95% UCL 564 564 2.16 2.16 233 233 16.0 16.0
RME 564 2.16 233 16.0

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with n < 3.

J = Estimated value below reporting limit or estimated based on data quality criteria
U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.

02/18/94
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TABLE 4-8
CONCENTRATIONS OF CHEMICALS OF CONCERN
TOTAL SOILS AT AGE MAINTENANCE SHOP PAD (SWMU 31)

Lead (mg/kg) Zinc (mg/kg)
Field ID Result log Result Qual RL  Result log Result Qual RL
CANO031-0311-0000 930 6.835 125 479 6.172 2.5
CANO031-0311-0002 35 1.253 1.2 9.2 2.219 4.8
CANO031-0311-0004 6.7 1.902 1.2 18.8 2.934 2.4
CANO031-0311-0008 4.5 1.504 1.1 8 2.079 22
CANO031-0312-0000 46.9 3.848 52 57 4.043 2.1
CANO031-0312-0002 223 3.105 5.6 335 3.512 22
CANO031-0312-0004 5.4 1.686 0.59 9.6 2.262 4.7
CANO031-0312-0008 6.6 1.887 057 129 2.557 23
CANO031-0313-0000 71.7 4.353 6.1 85.8 4.452 24
CANO031-0313-0002 47 1.548 0.59 126 2.534 2.3
CANO031-0313-0004 4 1.386 0.58 9.8 2.282 4.7
CANO031-0313-0008 58 1.758 1.1 12.1 2.493 2.3
CANO031-0314-0000 94 2.241 0.59 298 3.395 2.3
CANO031-0314-0002 6.9 1.932 J 1.2 13.2 2.580 2.3
CANO031-0314-0004 4.1 1.411 059 119 2.477 4.7
Number 15 15 15 15
Minimum detected 1.90 5.60
Maximum detected 930 479
Average 75.9 2.44 53.5 3.07
H Statistic 3.787 2.899
Standard Deviation 237.2 1.53 119.7 1.11
95% UCL 173 173 93.9 93.9
RME 173 93.9

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets withn <3.

J = Estimated value below reporting limit or estimated based on data quality criteria
U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.

3IMIIVWA[311WRASB.XLW]311WRA4.8/md/cee 02/18/94
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TABLE 4-9
SOIL CONCENTRATIONS
ADJUSTED FOR DERMAL ABSORPTION
SURFACE SOIL
SWMU 31
Adjusted Adjusted
Average RME Average RME
Concentration  Concentration Absorbed Concentration(2) Concentration(3)
(mg/kg) (mg/kg) Fraction (1) (mg/kg) (mg/kg)
Anthracene 0.60 0.60 0.1 0.06 0.06
Benzo(a)anthracene 2.40 2.40 0.1 0.24 0.24
Benzo(a)pyrene 2.70 2.70 0.1 0.27 0.27
Benzo(b)fluoranthene 4.80 5.60 0.1 0.48 0.56
Carbazole 0.50 0.50 0.1 0.05 0.05
Chrysene 3.10 3.10 0.1 0.31 0.31
Fluoranthene 4.80 5.60 0.1 0.48 0.56
Indeno(1,2,3-cd)pyrene 2.30 2.30 0.1 0.23 0.23
Pyrene 4.30 4.60 0.1 0.43 0.46
Tetrachloroethene 0.0036 0.0036 0.03 0.0001 0.0001

(1) Absorbed fraction from Table C-25, Appendix C.
(2) Adjusted average concentration = average concentration x absorbed fraction
(3) Adjusted RME concentration = RME concentration x absorbed fraction

SMINWA311WRAS.XLW]311WRA4.9 /dal
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TABLE 4-10
SOIL CONCENTRATIONS
ADJUSTED FOR DERMAL ABSORPTION
TOTAL SOIL
SWMU 31
Adjusted Adjusted
Average RME Average RME
Concentration ~ Concentration Absorbed Concentration(2)  Concentration(3)
(mg/kg) (mg/kg) Fraction (1) (mg/kg) (mg/kg)
Anthracene 0.26 0.43 0.1 0.026 0.043
Benzo(a)anthracene 1.10 2.40 0.1 0.11 0.24
Benzo(a)pyrene 1.10 2.70 0.1 0.11 0.27
Benzo(b)fluoranthene 1.50 5.60 0.1 0.15 0.56
Carbozole 0.24 0.36 0.1 0.024 0.036
Chrysene 1.10 3.10 0.1 0.11 0.31
Fluoranthene 1.50 5.60 0.1 0.15 0.56
Indeno(1,2,3-cd)pyrene 1.10 2.30 0.1 0.11 0.23
Pyrene 1.30 4.60 0.1 0.13 0.46
Tetrachloroethene 0.003 0.003 0.03 9.00E-05 9.00E-05

(1) Absorbed fraction from Table C-25, Appendix C.
(2) Adjusted average concentration = average concentration x absorbed fraction
(3) Adjusted RME concentration = RME concentration x absorbed fraction

3MIRWA[B11IWRAT0.XLW]311WRA4.10 /dal
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TABLE 4-11
VADOSE ZONE FATE AND TRANSPORT MODELING FROM TOTAL SOILS AT AGE 31

t Cs Co L w T VwC foc Koc Kd Soil Half P 1 H TOT

(y) (ughkg) (@m™3) @m m (@m (@D (ml/g) (ml/g) Life (v) (g/em”™3)  (mfy) (m) )
Anthracene 0 258.33 4.13E-01 60 200 2439 015 0.003 16000 48 1.26 1.6 0.015 76.829 394133
Antimony 0 1900 3.04E+00 60 200 2439 015 0.003 NA 3981 NA 1.6 0.015 76.829 32625435
Barium 0 327390  5.24E+02 60 200 2439 0.5 0.003 NA 50 NA 1.6 0.015 76.829 410523
Benzo(a)anthracene 0 1050 1.68E+00 60 200 2439 0.15 0.003 1400000 4200 1.86 1.6 0.015 76.829 34420160
Benzo(a)pyrene 0 1092.86  1.75E+00 60 200 2439 0.15 0.003 6500000 19500 1.45 1.6 0.015 76.829 159805088
Benzo(b)fluoraanthene 0 1490 2.38E+00 60 200 2439 0.15 0.003 550000 1650 1.67 1.6 0.015 76.829 13522672
Cadmium 0 1230 1.97E+00 60 200 2439 0.15  0.003 NA 7 NA 1.6 0.015 76.829 58134
Carbazole 0 241.67 3.87E-01 60 200 2439 0.15 0.003 5100 15.3 0.2 1.6 0.015 76.829 126153
Chromium 0 15190 2.43E+01 60 200 2439 015 0.003 NA 40 NA 1.6 0.015 76.829 328572
Chrysene 0 1150 1.84E+00 60 200 2439 0.5 0.003 250000 750 272 1.6 0.015 76.829 6147088
Copper 0 9150 1.46E+01 60 200 2439 015 0.003 NA 20 NA 1.6 0.015 76.829 164670
Fluoranthene 0 1488.57  2.38E+00 60 200 2439 015 0.003 1380 4.14 1.21 1.6 0.015 76.829 34696
Indeno(1,2,3-c)pyrene 0 1035.71  1.66E+00 60 200 2439 015  0.003 31000000 93000 2 1.6 0.015 76.829 762144448
Lead 0 71280 1. 14E+02 60 200 2439 015  0.003 NA 100 NA 1.6 0.015 76.829 820278
Pyrene 0 1344.14  2.15E+00 60 200 2439 015  0.003 38000 114 5.2 1.6 0.015 76.829 935009
Tetrachloroethene 0 2.98 4.77E-03 60 200 2439 015 0.003 269 0.807 1 1.6 0.015 76.829 7382
Zinc 0 50550 8.09E+01 60 200 2439 015 0.003 NA 20 NA 1.6 0.015 76.829 164670

t = Time where leachate concentration is estimated

Cs = Concentration of chemical in source soil
(average concentration from Table 5-8)

Co = Concentration of chemical in source soil (calculated)

L = Length of site in direction of groundwater flow

W = Width of site perpendicular to groundwater flow

T = Thickness of source area

VWC = Volumetric water content of soil

foc = Fraction of organic carbon

Koc = Organic carbon partition coefficient

TOT = Total vadose zone transit time

Kd = Soil/water partition coefficient (values estimated as
Koc*foc or from INEL (1991) study, if available)

P = bulk density of soil

I = Infiltration rate

IMINWA{311WRAIL.XLW}[311WRA11.XLW]311WRA4.11 /sv
Cannon AFB - Appendix III SWMUs - Risk Assessment

H = Depth to groundwater (approx. 79.3 m) - depth of contaminated area

Rd = Retardation factor

Leach Rate = Leaching-rate constant

Qo = Present mass of chemical in source soil

Q(t) = Mass of contaminant in soil at time of leachate concentration prediction

qc = Yearly flux of chemical from source soil in leachate

CI(1) = Concentration of chemical in leachate leaving source soil

CI(2) = Concentration of chemical in leachate entering groundwater considering degradation in vadose zone

i = Groundwater hydraulic gradient

b = Mixing thickness in aquifer (equal to screen length)

Qw = Groundwater volumetric flow rate through cross section defined by WP and b

QI = Volumetric flow rate of leachate

Cw(2) = Concentration of chemical in groundwater considering degradation and dilution
(Note: concentrations shown as 0.00E+00 are less than 1.00E-300 ng/L)

Soil half-life (from the Soil Chemistry of Hazardous Materials [1988]) =

time required for one-half the amount of chemical to be degraded in soil.

2/18/94
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TABLE 4-11
VADOSE ZONE FATE AND TRANSPORT MODELING FROM TOTAL SOILS AT AGE 31 B
Rd Leach Rate Qo Q) qc CI(1) Cl(2) K i b Qw Ql Cw
-1 & (2 (/) (ug/l) (ug/) (mvs) (m/m) (m) (m"3ly) (m"3/yr) (ug/l)
Anthracene 5.13E+02 7.99E-05 1.21E+04 1.21E+04 9.67E-01 5.37E+00 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Antimony 425E+04 9.66E-07 8.90E+04 8.90E+04 8.59E-02 477E-01 4.77E-01  2.00E-04 0.0019 10 23967 180 3.56E-03
Barium 5.34E+02 7.67E-05 1.53E+07 1.53E+07 1.18E+03 6.54E+03 6.54E+03  2.00E-04 0.0019 10 23967 180 4.87E+01
Benzo(a)anthracene 4.48E+04 9.15E-07 492E+04  4.92E+04 4.50E-02 2.50E-01 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Benzo(a)pyrene 2.08E+05 1.97E-07 5.12E+04 5.12E+04 1.01E-02 5.60E-02 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Benzo(b)fluoraanthene 1.76E+04 2.33E-06 6.98E+04 6.98E+04 1.63E-01 9.03E-01 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Cadmium 7.57E+01 5.42E-04 5.76E+04 5.76E+04  3.12E+01 1.73E+02 1.73E+02  2.00E-04 0.0019 10 23967 180 1.29E+00
Carbazole 1.64E+02 2.50E-04 1.13E+04 1.13E+04  2.83E+00 1.57E+01 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Chromium 4.28E+02 9.59E-05 7.11E+05 7.11E+05 6.82E+01 3.79E+02 3.79E+02 2.00E-04 0.0019 10 23967 180 2.82E+00
Chrysene 8.00E+03 5.12E-06 5.39E+04 5.39E+04 2.76E-01 1.53E+00 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Copper 2.14E+02 1.91E-04 4.28E+05 4,28E+05 8.20E+01 4.55E+02 455E+02  2.00E-04 0.0019 10 23967 180 3.39E+00
Fluoranthene 4.52E+01 9.08E-04 6.97E+04 6.97TE+04  6.33E+01 3.52E+02 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Indeno(1,2,3-c)pyrene 9.92E+05 4.13E-08 4.85E+04  4.85E+04 2.00E-03 1.11E-02 0.00E+00  2.00E-04 0.0019 10 23967 180 0.00E+00
Lead [.07E+03 3.84E-05 3.34E+06  3.34E+06 1.28E+02 7.12E+02 7.12E+02  2.00E-04 0.0019 10 23967 180 5.31E+00
Pyrene 1.22E+03 3.37E-05 6.29E+04 6.29E+04  2.12E+00 1.18E+01 1.18E+01  2.00E-04 0.0019 10 23967 180 8.78E-02
Tetrachloroethene 9.61E+00 427E-03 1.40E+02 1.40E+02 5.96E-01 3.31E+00 331E+00  2.00E-04 0.0019 10 23967 180 2.47E-02
Zinc 2.14E+02 1.91E-04 237E+06  2.37E+06  4.53E+02  2.52E+03 2.52E+03  2.00E-04 0.0019 10 23967 180 1.88E+01
t = Time where leachate concentration is estimated H = Depth to groundwater (approx. 79.3 m) - depth of contaminated area
Cs = Concentration of chemical in source soil Rd = Retardation factor
(average concentration from Table 5-8) Leach Rate = Leaching-rate constant
Co = Concentration of chemical in source soil (calculated) Qo = Present mass of chemical in source soil
L = Length of site in direction of groundwater flow Q(t) = Mass of contaminant in soil at time of leachate concentration prediction
W = Width of site perpendicular to groundwater flow gqc = Yearly flux of chemical from source soil in leachate
T = Thickness of source area CI(1) = Concentration of chemical in leachate leaving source soil
VWC = Volumetric water content of soil C1(2) = Concentration of chemical in leachate entering groundwater considering degradation in vado
foc = Fraction of organic carbon i = Groundwater hydraulic gradient
Koc = Organic carbon partition coefficient b = Mixing thickness in aquifer (equal to screen length)
TOT = Total vadose zone transit time Qw = Groundwater volumetric flow rate through cross section defined by WP and b
Kd = Soil/water partition coefficient (values estimated as QI = Volumetric flow rate of leachate
Koc*foc or from INEL (1991) study, if available) Cw(2) = Concentration of chemical in groundwater considering degradation and dilution
P = bulk density of soil (Note: concentrations shown as 0.00E+00 are less than 1.00E-300 pg/L)
I = Infiltration rate Soil half-life (from the Soil Chemistry of Hazardous Materials [1988]) =
time required for one-half the amount of chemical to be degraded in soil.
IMIIWA{311WRA11.XLW}[311WRAI1.XLW]311WRA4.11 /sv 2/18/94
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COMPARISON OF MODELED

TABLE 4-12

GROUNDWATER CONCENTRATIONS TO RBCs(1)

Cw(2) Tap Water RBC (1) Does modeled concentration

(ug/l) (ng/L) exceed RBC?
Anthracene 0 11000 No
Antimony 3.56E-03 15 No
Barium 4.87E+01 2600 No
Benzo(a)anthracene 0 0.092 No
Benzo(a)pyrene 0 0.0092 No
Benzo(b)fluoranthene 0 0.092 No
Cadmium 1.29E+00 18 No
Carbazole 0 34 No
Chromium 2.82E+00 37000 No
Chrysene 0 9.2 No
Copper 3.39E+00 1400 No
Fluoranthene 0 1500 No
Indeno(1,2,3-C)pyrene 0 0.092 No
Lead 5.31E+00 15(3) No
Pyrene 8.78E-02 1100 No
Tetrachloroethene 2.47E-02 1.1 No
Zinc 1.88E+01 11000 No

(1) RBC is the EPA Region III risk based concentration for residential tap water ingestion and inhalation.
(2) Cw is the modeled groundwater concentration as defined in Table 4-11.
(3) No Region IIl RBC is available for lead. Value is the action level defined in the May 1993 issue
of Drinking water regulation and health advisories (EPA 1993).
The modeled concentration, zero is a value less than 1E-300.

IMINWAX3MIIWRA 412 /cee
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TABLE 4-13
RME AIR CONCENTRATIONS OF VOLATILE COMPOUNDS FROM SURFACE SOILS AT SWMU 31
ps alpha LS A% DH A T Dei E Di
(g/cm3) (cm2/s) (m) (m/s) (m) (cm2) (s) (cm2/s) (unitless) cm?2/s)
Tetrachlorethene 2.65 1.60E-03 45 2.25 2 20250000 7.90E+08 5.55E-02 0.35 0.07852

Method and default values from EPA (1991b) Risk Assessment Guidance for Superfund: Part B.
The method and equation are discussed in detail in Appendix B.

ps = soil density

alpha = (Dei*E)/(E+(ps(1-E)/Kas))

LS = Length of the SWMU in direction of wind (default value)

V = Wind velocity (default value)

DH = Diffusion height; height of box into which volatilization occurs (default value)

A = Surface area of SWMU (default value: 45m x 45m)

Time = Time of exposure (25 years; equivalent to default RME occupational exposure period)
Dei = Effective diffusivity (Di * E*0.33)

E = True soil porosity (default value)

Di = Molecular diffusivity (EPA 1988) Superfund Exposure Assessment Manual

Koc = organic carbon partition coefficient (from Appendix A, Table A-1)

H = Henry's Law constant {from Appendix A, Table A-1)

Kd = Soil/water partitioning coefficient (Koc * OC)

OC = Organic carbon fraction in soil (0.02 default value)

Kas = Soil/air partition coefficient (H/Kd * 41)

VF = Volatilization Factor = (LS x V x DH/A) + (3.14 alpha x T)*0.5/(2 x Dei x E x Kas x 0.001 kg/g)
Csoil = RME concentration of compound in soil ( Table 4-7)

Cair = RME concentration of compound in air (Csoil/VF)

3IMIINW\[311WRA13.XLW]311WRA4.13/md : 2/18/94
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TABLE 4-13
RME AIR CONCENTRATIONS OF VOLATILE COMPOUNDS FROM SURFACE SOILS AT SWMU 31
Koc H Kd Kas VF C soil C air
(ml/g) (atm-m3/mol) (cm3/g)  gsoil/lem3 air)  (m3/kg) (mg/kg) {mg/m3)
Tetrachiorethene 364 2.59E-02 7.28E+00 1.46E-01 3.51E+03 0.004 . 1.03E-06

Method and default values from EPA (1991b) Risk Assessment Guidance for Superfund: Part B.
The method and equation are discussed in detail in Appendix B.

ps = soil density

alpha = (Dei*E)/(E+(ps(1-E)/Kas))

LS = Length of the SWMU in direction of wind (default value)

V = Wind velocity (default value)

DH = Diffusion height; height of box into which volatilization occurs (default value)

A = Surface area of SWMU (default value: 45m x 45m)

Time = Time of exposure (25 years; equivalent to default RME occupational exposure period)
Dei = Effective diffusivity (Di * EN0.33)

E = True soil porosity (default value)

Di = Molecular diffusivity (EPA 1988) Superfund Exposure Assessment Manual

Koc = organic carbon partition coefficient (from Appendix A, Table A-1)

H = Henry's Law constant (from Appendix A, Table A-1)

Kd = Soil/water partitioning coefficient (Koc * OC)

OC = Organic carbon fraction in soil (0.02 default value)

Kas = Soil/air partition coefficient (H/Kd * 41)

VF = Volatilization Factor = (LS x V x DH/A) + (3.14 alpha x T)"0.5/(2 x Dei x E x Kas x 0.001 kg/g)
Csoil = RME concentration of compound in soil ( Table 4-7)

Cair = RME concentration of compound in air (Csoil/VF)

3MINWA[311WRA13.XLW]}311WRA4.13/md 2/18/94
Cannon AFB - Appendix IIl SWMUs - Risk Assessment Sheet 2 of 2 Rev. 1



1 &£ 1 1

i &1

I ¢t 1

1

i ¥ 3

i

i

TABLE 4-14
RME AIR CONCENTRATIONS OF
PARTICULATE-BOUND CHEMICALS
FROM SURFACE SOILS AT SWMU 31

RME Soil Air
Concentration PEF Concentration

(mg/kg) (m3/kg) (mg/m3)
Barium 1460 4.63E+09 3.15E-07
Benzo(a)anthracene 2.40 4.63E+09 5.18E-10
Benzo(a)pyrene 2.70 4.63E+09 5.83E-10
Benzo(b)fluoranthene 5.60 4.63E+09 1.21E-09
Cadmium 8.70 4.63E+09 1.88E-09
Chromium 130 4.63E+09 2.81E-08
Chrysene 3.10 4.63E+09 6.70E-10
Indeno(1,2,3-cd)pyrene 2.30 4.63E+09 4.97E-10

RME Soil Concentration from Table 4-7

PEF = Particulate Emission Factor default value from EPA (1991b)

Air Concentration = Soil concentration/PEF

Note: Chemicals of concern that do not have EPA-established inhalation

toxicity factors were not included in this table.

IMIT\WA[3T1WRA14.XLW]311WRA4.14 /dal/cee
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TABLE 4-15
RME AIR CONCENTRATIONS OF VOLATILE COMPOUNDS FROM TOTAL SOILS AT SWMU 31

ps alpha LS \% DH A T Dei E Di
(g/cm3) (cm2/s) (m) (m/s) (m) (cm2) (s) (cm2/s) (unitless) cm2/s)
Tetrachlorethene 2.65 1.60E-03 45 225 2 20250000 7.90E+08 5.55E-02 0.35 0.07852

Method and default values from EPA (1991b) Risk Assessment Guidance for Superfund: Part B.
The method and equation are discussed in detail in Appendix B.

ps = soil density

alpha = (Dei*E)/(E+(ps(1-E)/Kas))

LS = Length of the SWMU in direction of wind (default value)

V = Wind velocity (default value)

DH = Diffusion height; height of box into which volatilization occurs (default value)

A = Surface area of SWMU (default value: 45m x 45m)

Time = Time of exposure (25 years; equivalent to default RME occupational exposure period)
Dei = Effective diffusivity (Di * E*0.33)

E = True soil porosity (default value)

Di = Molecular diffusivity (EPA 1988) Superfund Exposure Assessment Manual

Koc = organic carbon partition coefficient (from Appendix A, Table A-1)

H = Henry's Law constant (Appendix A, Table A-1)

Kd = Soil/water partitioning coefficient (Koc * OC)

OC = Organic carbon fraction in soil (0.02 default value)

Kas = Soil/air partition coefficient (H/Kd * 41)

VF = Volatilization Factor = (L.S x V x DH/A) + (3.14 alpha x T)*0.5/(2 x Dei x E x Kas x 0.001 kg/g)
Csoil = RME concentration of compound in soil ( Table 4-8)

Cair = RME concentration of compound in air (Csoil/VF)

IMINWA311WRAL5.XLW]311WRA4.15/md 2/18/94
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TABLE 4-15
RME AIR CONCENTRATIONS OF VOLATILE COMPOUNDS FROM TOTAL SOILS AT SWMU 31

Koc H Kd Kas VF C soil Cair
(ml/g) (atm-m3/mol) (em3/g)  gsoil/em3 air)  (m3/kg) (mg/kg) (mg/m3)
Tetrachlorethene 364 2.59E-02 7.28E+00 1.46E-01 3.51E+03 0.003 9.20E-07

Method and default values from EPA (1991b) Risk Assessment Guidance for Superfund: Part B.
The method and equation are discussed in detail in Appendix B.

ps = soil density

alpha = (Dei*E)/(E+(ps(1-E)/Kas))

LS = Length of the SWMU in direction of wind (default value)

V = Wind velocity (default value)

DH = Diffusion height; height of box into which volatilization occurs (default value)

A = Surface area of SWMU (default value: 45m x 45m)

Time = Time of exposure (25 years; equivalent to default RME occupational exposure period)
Dei = Effective diffusivity (Di * E~0.33)

E = True soil porosity (default value)

Di = Molecular diffusivity (EPA 1988) Superfund Exposure Assessment Manual

Koc = organic carbon partition coefficient (from Appendix A, Table A-1)

H = Henry's Law constant (Appendix A, Table A-1)

Kd = Soil/water partitioning coefficient (Koc * OC)

OC = Organic carbon fraction in soil (0.02 default value)

Kas = Soil/air partition coefficient (H/Kd * 41)

VF = Volatilization Factor = (LS x V x DH/A) + (3.14 alpha x T)*0.5/(2 x Dei x E x Kas x 0.001 kg/g)
Csoil = RME concentration of compound in soil ( Table 4-8)

Cair = RME concentration of compound in air (Csoil/VF)

SMINVW\[311WRA15.XLW]311WRA4.15/md 2/18/94
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TABLE 4-16

RME AIR CONCENTRATIONS OF

PARTICULATE-BOUND CHEMICALS

FROM TOTAL SOILS AT SWMU 31

RME Soil Air
Concentration PEF Concentration

(mg/kg) (m3/kg) (mg/m3)
Barium 522 4.63E+09 1.13E-07
Benzo(a)anthracene 2.40 4.63E+09 5.18E-10
Benzo(a)pyrene 2.70 4.63E+09 5.83E-10
Benzo(b)fluoranthene 5.60 4.63E+09 1.21E-09
Cadmium 1.98 4.63E+09 4.28E-10
Chromium 22.0 4.63E+09 4.76E-09
Chrysene 3.10 4.63E+09 6.70E-10
Indeno(1,2,3-cd)pyrene 230 4.63E+09 4.97E-10

RME Soil Concentration from Table 4-8

PEF = Particulate Emission Factor default value from EPA (1991b)

Air Concentration = Soil concentration/PEF

IMINW\[311WRA16.XLW]311WRA4.16 /dal
Cannon AFB - Appendix HI SWMUs - Risk Assessment

2/18/94
Rev. 1



]

i

i

i

i

i

H

i

k

i

SUMMARY OF INTAKE FACTORS!

TABLE 4-17

Occupational (Base Workers) Average RME

Dermal Contact with Soil (kg/kg-d)

Noncarcinogenic 4.70 x 107 2.69 x 107

Carcinogenic 6.04 x 108 9.61 x 10°¢
Soil Ingestion (kg/kg-d)

Noncarcinogenic 5.87 x 10® 4.89 x 107

Carcinogenic 7.55 x 107° 1.75 x 107
Inhalation (m*/kg-d)

Noncarcinogenic 1.08 x 102 1.96 x 10

Carcinogenic 1.39 x 107 6.99 x 102
Construction Workers Average RME
Dermal Contact with Soil (kg/kg-d)

Noncarcinogenic 3.13x 107 4.70 x 10°¢

Carcinogenic 447 x 107 6.71 x 10°*
Soil Ingestion (kg/kg-d)

Noncarcinogenic 1.96 x 10 1.57 x 107

Carcinogenic 2.80 x 10°1° 224 x 107
Inhalation (m’*/kg-d)

Noncarcinogenic 7.20 x 107 3.13 x 102

Carcinogenic 1.03 x 10* 4.47 x 10*
Trespasser Average RME
Dermal Contact Soil (kg/kg-d)

Noncarcinogenic 1.40 x 107 1.48 x 107

Carcinogenic 1.20 x 10 1.27 x 10°¢
Soil Ingestion (kg/kg-d

Noncarcinogenic 1.75 x 10° 1.40 x 107

Carcinogenic 1.50 x 10°* 1.20 x 10°®
Inhalation (m®/k-d)

Noncarcinogenic 3.21 x 107 5.59 x 107

Carcinogenic 2.75 x 10% 4.79 x 107

! Exposure assumptions and intake factor calculations are shown in Tables C-1 through C-22 (Appendix C). Intake factors
are multiplied by exposure point concentrations of chemicals of concern to estimate daily chemical intake in terms of

mg chemical per kilogram body weight per day (mg/kg-d).

IMINW3MIIWRA.417
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SUMMARY OF HUMAN HEALTH RISKS AT SWMU 31

TABLE 4-18

Average Exposure

Reasonable Maximum Exposure

Cancer Subchronic Chronic Cancer Subchronic Chronic
Receptor/Pathway Risk H.L H.L Risk H.I H.IL
Occupational Worker (Surface Soil)
-- Dermal Contact 6x 10" 5x 10° 1x t0® 3x 107
-- Ingestion 2x 10 2x 10" 5x 10° 3x 107
-- Inhalation of VOCs 3 x 1012 0.00 I x10" 0.00
-- Inhalation of Particulates 2 x 107 2 x 103 8 x 10* 4 x 10*
2x 10° 2 x 107 3x10° 3 x 107
Construction Worker (Total Soil)
-- Dermal Contact 2x 1012 3x 107" 5x 10" 4 x 107
-- Ingestion 3 x 107 1x10* 6 x 10% 1x10°
-- Inhalation of VOCs 2x 101 0.00 7 x 10" 0.00
-- Inhalation of Particulates 2 x 101 6 x 107 9 x 1o 3 x 10
3x10° 1x10* 6 x 10 1x10°
Trespasser
-- Dermal Contact 1x 10" 1x 107" 1x10° I x10%
-- Ingestion 4x10° 3x 10° 3 x 107 5x10°
-- Inhalation of VOCs 5x 107 0.00 8 x 1072 0.00
- Inhalation of Particulates 3 x 10'° 7 x 107 6 x 10° 1 x 10°
4x10° 3x 107 3 x 107 5x 107

Note: Apparent inconsistencies in summation of risks are due to rounding of risk values. See Appendix C for nonrounded risk values.
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TABLE 4-19

RISK-BASED CONCENTRATIONS (RBCs) FOR TPH IN SOIL!

Noncarcinogenic

Oral RME Intake Soil

RID? Factor® RBC*
Fuel mg/kg-d kg/kg-d HI mg/kg
IP4 0.08 4.90E-07 1 163265
Unl. gasoline 0.2 4.90E-07 1 408163
Carcinogenic

Oral RME Intake Target Soil

SF? Factor® Cancer RBC*
Fuel 1/(mg/kg-d) kg/kg-d Risk Level mg/kg
Unl. gasoline 1.70E-03 1.75E-07 1.00E-05 33613

RBCs are based on occupational soil ingestion exposures

RFDs and SFs from EPA 1992. Risk Assessment Issue Paper for Oral Systemic and Carcinogenic Toxicity for Multiple

Fuels. From Joan 8. Dollarhide, Superfund Health Risk Technical Support Center to Carol Sweeney, USEPA, Region X,
March 24. The oral toxicity factors are based on extrapolation from inhalation studies. They are under review and subject

to revision.

3IMII\WA3MIIWRA 419 /dal/cee
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IFs for occupational soil ingestion from Table C-2.
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TABLE 4-20

SUMMARY OF CHEMICALS REPORTED IN SURFACE SOILS* AT SWMU 31

CANNON AFB
(mg/kg)
CANO031- CANO31- CANO31- CANO031- CANO031- CANO031-
0311- 0311- 0312- 0312- 0313- 0314 Arithmetic
Chemical 0000 0002 0000 0002 0000 0000 N Mean 95% UCL Maximum
Volatile Organics
Tetrachloroethene 0.0028 U 0.0036 2 0.0032 0.0050 0.0036
Semivolatile Organics
Anthracene 0617 0.185U 4U 3 1.60 448
Benzo(a)anthracene 2417 0.185 U 4U 3 2.20 4.83 4
Benzo(a)pyrene 2717 0.185 U 4U 3 2.30 4.96 4
Benzo(b)fluoranthene 5.6 0.065 7 4 U 3 3.22 7.14 5.6
Benzo(g,h,i)perylene 261 0.185 U 4U 3 2.26 4.92 4
Carbazole 0517 0.185 U 40U 3 1.56 4.48 4
Chrysene 3.11] » 0.185 U 4 U 3 2.43 5.17 4
Fluoranthene 5.6 0.0557] 4U 3 3.22 7.15 5.6
Ideno(1,2,3-cd)pyrene 2317 0.185 U 40U 3 2.16 4.79 4
2-Methylnaphthalene 205U 0.045 ] 4U 3 2.03 4.75
Phenanthrene 327 0.044 J 4 U 3 2.41 5.29 4
Pyrene 4.6 0.044 ] 4U 3 2.88 6.29 4.6
Metals
Aluminum 5660 4160 4260 5430 6650 9430 6 5931.67 7396.03 9430
Antimony 191 72U 32U 34U 37U 40 6 3.90 5.23 72
Arsenic 3.2 23 24 29 44 4.6 6 3.30 4.04 4.6
Barium 1460 J 1207 166 J 2017 229 ] 104 ] 6 380.00 778.90 1460
Beryllium 0.36 02617 0.22 0.27 0.25 0.69 6 0.34 0.47 0.69
Cadmium 8.7 0.6 U 0.85 0.63 4.4 03U 6 2.58 5.11 8.7
3IMII\WAX3M11WRA 420 /cee 02/18/94
Rev. 1
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TABLE 4-20
SUMMARY OF CHEMICALS REPORTED IN SURFACE SOILS* AT SWMU 31
CANNON AFB
(mg/kg)
CANO31- CANO31- CANO31- CANO31- CANO31- CANO31-
0311- 0311- 0312- 0312- 0313- 0314 Arithmetic

Chemical 0000 0002 0000 0002 0000 0000 N Mean 95% UCL Maximum
Calcium 6270 205000 48600 94400 42400 4200 6 66811.67 123377.65 205000
Chromium 130 42 9917 8J 243 11.8 6 31.37 68.01 130
Cobalt 34 2317 2.6 3.2 3.5 5.1 6 3.35 4.08 5.1
Copper 61.4 2717 9.3 10.9 18.8 7.6 6 18.45 34.73 61.4
Iron 7150 3290 5570 6420 7950 10700 6 6846.67 8704.99 10700
Lead 930 35 46.9 223 777 9.4 6 181.63 457.71 930
Magnesium 1150 2450 1810 2210 2310 2130 6 2010.00 2365.03 2450
Nickel 72 4917 58 6.9 6.8 9.7 6 6.88 8.10 9.7
Potassium 867 666 1 1100 954 1550 1610 6 1124.50 1410.05 1610
Selenium 0.6 UJ 0.6 UJ 05UJ 0.6 UJ 02417 0.157] 6 0.45 0.60 0.6
Sodium 313U 600 U 262 U 279 U 193] 294U 6 323.50 429.82 600
Vanadium 13.8 10.4 13.8 17.1 16.6 212 6 15.48 18.25 21.2
Zinc 479 9.2 57 33.5 85.8 29.8 6 115.72 250.81 479

TPH
Total Petroleum Hydrocarbons 3180 241U 973 81 4070 2350 6 1391.93 1391.93 4070

* Between 0 and 2 feet deep

J Estimated value below reporting limit or established based on data quality criteria.

U Non-detect, value shown i s one-half the reporting limit

3IMLIIVWWAX3MI11WRA 420 /cee 02/18/94
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TABLE 4-21

CHEMICALS OF CONCERN IN SOILS SWMU 31

CANNON AFB
(mg/kg)
UTL Levels in
Maximum Cannon Background Southwestern Normal Range Retained as a
Chemicals Concentration Concentrations(1) U.S. Soils(2) In U.S. Soils (3) CcocC?
Volatile Organics
Tetrachloroethene 0.0036 - - - Y
Semivolatile Organics
Anthracene 4 - - e Y
Benzo(a)anthracene 4 - - - Y
Benzo(a)pyrene 4 - - - Y
Benzo(b)fluoranthene 5.6 - - - Y
Benzo(g,h,i)perylene 4 - - - Y
Carbazole 4 - - - Y
Chrysene 4 --- -—- - Y
Fluoranthene 5.6 - - - Y
Ideno(1,2,3-cd)pyrene 4 - - - Y
2-Methylnaphthalene 4 - - - Y
Phenanthrene 4 - - --- Y
Pyrene 4.6 - - .- Y
Metals
Aluminum 9430 10540 5000 700 - 100000 N
Antimony 7.2 * <1 02-10 Y
Arsenic 4.6 15.5 6.5 1.0-40 N
Barium 1460 642 500 10 - 5,000 Y
Beryllium 0.69 0.73 1-2 <1-15 N
Cadmium 8.7 * - 0.01-2.0 Y
Calcium 205000 186400 --- - N**
Chromium 130 12.5 30 - 5-1,500 Y
Cobalt 5.1 4.5 3-7 0.5-65 Y
Copper 61.4 * 20 1-700 Y
Iron 10700 8720 15000 100 - 100000 N
Lead 930 25.8 15 10 - 700 Y
Magnesium 2450 11790 —— - N**
Nickel 9.7 9 15 2-1750 N
Potassium 1610 2572 - - N**
Selenium 0.6 * 0.3 <0.1-4.3 Y
Sodium 600 * - - N**
Vanadium 212 253 - - N
Zinc 479 219 45 <5-2900 Y
Total Petroleum - 4070 - - - Y
Hydrocarbons

(1) Upper Tolerance Limit (UTL) of the mean = mean + 2 x standard deviation. This is for all practical purposes the same as
the 90% upper confidence limit of the 95th percentile where UTL = mean + standard deviation x k, where k =2.02 for n =37
(2) USGS (1984)

(3) Values mainly from Bowen (1979). Values for copper, lead, selenium, and zinc from USGS (1984).

* Data insufficient to calculate UTL. of background concentration.

** Essential nutrient natural to soils. Not expected to be of concern compared to other COCs.

Y = Yes

N=No

--- = Not available

SMINNWAX3MIIWRA 421 /cee
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TABLE 4-22

RISK CHARACTERIZATION SUMMARY - SWMU 31

Sample Number Robin
CANO31- CANO31- CANO31-  CANO31-  CANO3I- CANO3I- Arithmetic ~ Benchmark
0311- 0311- 0312- 0312- 0313- 0314 Mean Dietary Level
Chemical 0000 0002 0000 0002 0000 0000 N  mgkg mg/kg Risk?
Volatile Organics
Tetrachloroethene 0.0028 U 0.0036 2 0.0032 500 --
Semivolatile Organics
Anthracene 0617 0.185 U 4U 3 1.60 5000 --
Benzo(a)anthracene 2417 0.185 U 4U 3 220 2 Possible (slight)
Benzo(a)pyrene 2717 0.185 U 4U 3 2.30 0.02 Possible
Benzo(b)fluoranthene 5.6 0.065 1 4U 3 3.22 40 --
Benzo(g,h,i)perylene 261 0.185U 4U 3 2.26 375 -
Carbazole 0517 0.185 U 4U 3 1.56 250 --
Chrysene 3117 0.185 U 4U 3 2.43 375 -
Fluoranthene 3.6 0.055 7 4U 3 3.22 625 -
Ideno(1,2,3-cd)pyrene 23] 0.185 U 4 U 3 2.16 72 -
2-Methylnaphthalene 205U 0.045J 4U 3 2.03 375 --
Phenanthrene 321 0.044 J 4U 3 241 150 --
Pyrene 4.6 0.044 J 4 U 3 2.88 395 --
Metals
Antimony 197 72U 32U 34U 37U 4U 6 3.90 16.5 --
Barium 1460 J 120 J 166 J 20117 2297 104 71 6 380.00 1250 -
Cadmium 8.7 06U 0.85 0.63 4.4 030 6 11.87** 10.5 Possible (slight)
Chromium 130 42 9917 8] 243 11.8 6 31.37 87.5 (VD) --
Cobalt 34 231 2.6 32 35 5.1 6 3.35 10 --
Copper 61.4 2717 9.3 10.9 18.8 7.6 6 18.45 260 -
Lead 930 3.5 46.9 223 777 9.4 6 181.63 87.5 Possible
Selenium 0.6 UJ 0.6 UJ 05U 0.6 UJ 0247 0.157] 6 5.4%* 5 Possible (slight)
Zinc 479 9.2 57 335 85.8 29.8 6 115.72 875 -
TPH ,
Total Petroleum Hydrocar’ 3180 241U 973 81 4070 235U 6 1391.93 241 Possible

* Between 0 and 2 feet deep

**Mean soil concentration multiplied by BAF of 4.6 for Cd and 12 for Se.

J Estimated value below reporting limit or established based on data quality criteria
U Non-detect, value shown is one-half the reporting limit

IMINNWAX3MI1WRA 422 /cee 02/18/94
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5.0
OIL/WATER SEPARATOR (OWS) 375 - SWMU 51

5.1 SITE BACKGROUND
5.1.1 Site Description

OWS 375 is located beneath 0.5 feet of asphalt pavement adjacent to the northwest side of
Building 375 within the motor pool compound (Figure 5-1). The OWS is constructed of
portland cement, reinforced concrete and consists of a two-compartment underground unit
with a nominal capacity of 1,000 gallons. The OWS extends about 5.5 feet below the
pavement surface. The surface of the site is essentially flat, sloping very slightly to the

northwest.
5.1.2 Site History

The OWS reportedly received wash water generated from light vehicle maintenance
operations in Building 375 via a sump and drain pipe in the floor of the building. Oils
recovered by the OWS were directed to the holding tank and the wastewater was discharged
to the sanitary sewer line. The OWS has been active since 1968.

5.1.3 Current Use

The OWS continues to receive wash water generated from light vehicle maintenance
operations in Building 375. The floor sump and drain pipe are still operational and carry
fluids to the separator. The oils recovered in the OWS are directed to the holding tank and

the wastewater is discharged to the sanitary sewer line.
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52 SUMMARY OF RESULTS OF PHYSICAL
AND CHEMICAL INVESTIGATION

5.2.1 Physical Investigation

Two 10-foot soil borings were located as close as possible to the east and west sides of the
OWS to sample the soil at these sites for possible leaks from the separator holding tank.
Underground utilities directly northwest of the OWS required that the third boring be
relocated approximately 10 feet northwest of its originally proposed location, near the outflow

pipe-sewer line junction. No surface staining of pavement was observed at this site.

Soil samples were collected from the 0.5- to 2-foot, 2- to 4-foot, 4- to 6-foot, and 8- to
10-foot depth intervals. Target analytes included VOCs, SVOCs, metals, and TRPH.

Samples from the 0.5- to 2-foot interval were collected immediately below the asphalt

pavement at this site.
5.2.2 Chemical Investigation

Soil samples were collected from three borings (05101, 05102, and 05103). Sampling and
analyses performed are summarized in Table 5-1. Summaries of the analytical results for
these soil samples are provided in Table 5-2a (near-surface samples) and Table 5-2b
(subsurface samples). The tables provide results for analytes that were detected at least once
in the sample group. Complete analytical summary results are provided in Appendix A of
the RFI Report.

5.2.3 Data Assessment

The quality of the analytical data was evaluated in the RFI Report, and the data were deemed
to be of adequate quality to meet the objectives of the RFI (i.e., to evaluate potential human
health and environmental risks). However, data quality issues that may affect the risk

assessment are more fully discussed here.
Elevated reporting limits resulting from sample dilution may limit the usability of the data
if concentrations of some analytes are thereby diluted to levels below the reporting limit.
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That is, chemicals may be reported as nondetect when they are actually present in the sample
at levels of potential concern. Section 5.4.6 of the QCSR (Appendix A of the RFI Report)
presents a discussion of elevated reporting limits. Only lead had elevated reporting limits for
samples CAN051-0512-0004 and CAN051-0512-0008, by a factor of 50 and 10, respectively.
The elevated reporting limits for lead are not of concern because lead was detected above the

reporting limits in both samples.
5.2.4 Nature and Extent of Contamination

There was no visible evidence of spills or leaks in the vicinity, and the entire area around the
separator is paved. The chemical test results show low levels of organic contamination,
including PAHs and TPH. For example, a maximum of about 9 mg/kg total PAH was
detected in the 2-foot sample in boring 05103, but other samples did not contain detectable
amounts of PAH. It is possible that the asphalt pavement is the source of some of the PAHs.
TPH were measured in two samples at concentrations near 3,000 mg/kg; TPH concentrations
in other samples ranged from nondetect (six samples) to 664 mg/kg. Figure 5-2 shows the
concentrations and locations of chemicals detected at the SWMU.

5.3 HUMAN HEALTH RISK ASSESSMENT
5.3.1 Exposure Pathway Flow Chart

Figure 5-3 shows the exposure pathway flow chart of chemical sources and potential human
exposure pathways for OWS 375. In the flow chart, potentially complete exposure pathways
are indicated with solid lines; incomplete or insignificant pathways are indicated with broken

lines.

The primary sources are waste fluids (e.g., fuels, oils, and solvents) that have leaked from the
separator system into subsurface soils or have been discharged or spilled on surface soil.
Chemicals from the primary source may be released to other media (soil, air, or water) that
may in turn act as secondary sources of release or exposure. Mixing and infiltration of the
wastes to soil is shown as a primary chemical release mechanism. SWMU-related chemicals
in soils may infiltrate/percolate through the soil and be released to groundwater, be released

to the air via volatile emissions or wind erosion, or result in exposure via direct contact (e.g.,
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dermal contact or incidental ingestion). Storm water runoff is not considered to be a
significant pathway for human exposures because there is little contamination in surface soils,
the site is paved, the SWMU covers only a small area, surface spills are not likely to be

significant, and no developed drainageways are present near the SWMU.

As shown in the flow chart, surface soils may provide exposures to Base workers
(occupational exposures), hypothetical future construction workers, or hypothetical future
trespassers (if the Base is closed in the future). Air emissions (volatile and particulates) from
surface soil may also provide exposures to Base workers, construction workers, and
trespassers. Subsurface soils and air emissions from subsurface soil (i.e., during excavation)
may provide exposures to construction workers. Groundwater is used for domestic purposes
on and off Base. In order to assess potential impacts to public health via groundwater
pathways, fate and transport modeling was conducted to determine if contaminants of concern
in soils at the SWMU could reach groundwater at concentrations of concern. Results of the
fate and transport modeling (Section 5.3.5.2) indicate that contaminants will not reach
groundwater at concentrations of potential concern. Therefore, this pathway was not
evaluated further. Residential exposures to soils are not considered for this SWMU because
the SWMU is located in an industrial area, so even if the Base closes in the future, industrial

rather than residential use is the reasonable future use of the site.

In summary, potential complete human exposure pathways to be evaluated in the risk

assessment are:

Occupational Workers

o Ingestion of and dermal contact with surface soil
. Inhalation of volatile emissions and airborne particulate matter from surface
soil
IMINWAIMITWRA S5 /md/cee 02/18/94
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Hypothetical Construction Workers

o Ingestion of and dermal contact with surface and subsurface soil

J Inhalation of volatile emissions and airborne particulate matter from surface
and subsurface soil

Hypothetical Trespassers

o Ingestion of and dermal contact with surface soil
. Inhalation of volatile emissions and airborne particulate matter from surface
soil

5.3.2 Comparison of Metals Concentrations to Background

Metals are natural constituents of soils. Therefore, SWMU concentrations of metals of
potential concern were evaluated to assess whether they exceeded background levels. Metals
that occur in concentrations within background levels are not considered SWMU-related

chemicals of concern and are not evaluated further.

Background levels were defined by the upper tolerance limit (UTL) of concentrations from
37 background soils samples collected at Cannon AFB and by literature values for regional
soils (USGS 1984). The background data and calculation of UTLs are presented in Appendix
A. (The background UTL was defined as the mean plus two times the standard deviation;
sese Appendix A).

Tables 5-3 and 5-4 show the comparison of SWMU results to background levels.

The maximum detected concentration of silver in surface soil exceeded background levels.
The maximum detected concentration of silver in surface soil (0.62 mg/kg) may actually be
at naturally occurring levels; however, since there is insufficient background data to make that
determination, silver will be retained for further evaluation as a potential chemical of concern.
The maximum detected concentrations of antimony, barium, cadmium, silver, and zinc in total
soils exceeded background levels. These metals will be evaluated further as potential
chemicals of concern.
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5.3.3 Identification of Chemicals of Concern

Chemicals of concern are compounds that have been released from waste sources at
SWMU 51, have been detected in soil at the SWMU, and may be significant contributors to
human health or environmental risks. In general, metals detected above background levels
and organic compounds other than those shown to be laboratory or field contaminants are
considered to be chemicals of concern for risk assessment. Chemicals of concern that do not
have EPA-established toxicity factors are not evaluated quantitatively in the risk assessment,

but their potential contribution to overall risk is addressed qualitatively.

Table2s 5-2a and 5-2b present the analytical results for all chemicals detected in W-C samples

for soils. Of these, chemicals of concern were identified as described below.

The concentration of silver detected in surface soil exceeded background ranges according to
the comparison described in Section 5.3.2. Silver is, therefore, considered as a chemical of
concern in surface soil. The concentrations of antimony, barium, cadmium, and silver
detected in total (surface and subsurface) soil exceeded background ranges according to the
comparison described in Section 5.3.2. These metals are, therefore, considered as chemicals
of concern in total soil. Organic contaminants detected in soils were retained as chemicals
of concern for risk assessment. Chemicals of concern in surface soil and total soil are listed
in Tables 5-5 and 5-6, respectively.

Benzo(g,h,i)perylene, 2-methylnaphthalene, phenanthrene, and TPH, listed as chemicals of
concern in Tables 5-5 and 5-6, do not have EPA-established toxicity factors and, therefore,
cannot be evaluated quantitatively in the risk assessment. However, their potential effects on

the results of the risk assessment are addressed in Sections 5.3.8 and 5.3.9.

5.3.4 Environmental Fate and Transport
53.4.1 General

The environmental fate of chemicals of concern is influenced by the physicochemical
properties of each of the chemicals. Physicochemical properties that are generally of primary
importance to fate and transport of chemicals in the environment are: water solubility, soil
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adsorption, volatilization, and biodegradation. A more thorough discussion of these properties
is pro2vided in Appendix B. Physicochemical properties of the chemicals of concern reported

at the SWMU s in this investigation are given in Table B-1.

5.3.4.2 Vadose Zone Fate and Transport Modeling

A partitioning leachate model was used to estimate potential leachate generation from
contaminants in the soil at the SWMU and to estimate the potential transport of the leachate
to groundwater. The analytical model, developed at the Idaho National Engineering
Laboratory (INEL 1991), describes the mass balance of a contaminant (based on average soil
concentrations) in the contaminated soil volume at the SWMU. The INEL model assumes
a constant infiltration rate (based on the Hydrologic Evaluation of Landfill Performance
[HELP] Model) and accounts for sorption to soils and degradation in the vadose zone. The
model conservatively considers dilution of the leachate as it reaches the groundwater to
estimate potential groundwater concentrations of chemicals of concern. The input parameters
and est2imated leachate concentrations are given in Section 5.3.5.2. A complete description

of the model is given in Appendix B.

The modeled groundwater concentrations are compared to conservative risk-based
concentrations (RBCs) for drinking water (Section 5.3.5.2). Since the RBCs were developed
for drinking water (at the tap) and are based on very conservative exposure and health-
protective (risk) assumptions, it can be concluded that modeled groundwater concentrations

that do not exceed RBCs will pose no significant adverse health risks.

5.3.4.3 Air Modeling

Air concentrations of volatile and particulate emissions from surface soil and total (surface
and subsurface) soil were calculated using soil concentrations of chemicals of concern. The
results of the air modeling are shown in Section 5.3.5.3. Air concentrations of VOCs released
from soil were estimated using a VF approach developed by Hwang and Falco (1986) and
adopted by EPA for use at hazardous waste sites (EPA 1991). Air concentrations of SVOCs
that may be bound to airborne particulates (dust) were estimated using a PEF approach
developed by Cowherd (1985) and adopted by EPA for use at hazardous waste sites to
calculate soil cleanup levels (EPA 1991). Air concentrations were calculated for only those
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chemicals with inhalation toxicity factors. The methodologies used in the air modeling are

discussed in more detail in Appendix B.

The air modeling approach is conservative because it uses default values recommended by
EPA for establishing preliminary remediation goals at hazardous waste sites, and it assumes
that potential receptors are consistently exposed to air concentrations predicted immediately
at the source (i.e., it does not account for dilution in the air during transport from the SWMU

source to potential receptors).
5.3.5 Exposure Point Concentrations

5.3.5.1 Soils

Tables 5-7 and 5-8 show the calculation of the average (arithmetic mean) and RME
concentrations of organic chemicals and metals of concern in surface soils and total soils
respectively at OWS 375.

In accordance with EPA guidance (EPA 1989d) and as explained in Appendix C, the RME
concentration is either the 95 percent UCL on the mean or the maximum concentration
detected, whichever is lower. The use of "nondetect" values (U-qualified data) in calculating
exposure point concentrations is also explained in Appendix C. Tables 5-9 and 5-10 give the
soil concentrations of organic compounds from surface and total soils, respectively, which
have been adjusted for dermally absorbed fraction. These adjusted concentrations were used
for calculating risks from dermal exposures to organic chemicals in soils. The absorbed
fraction (from Table C-26, Appendix C) is the ratio of the quantity of chemical that is
absorbed through skin to the quantity that is applied to the skin in soil. As explained in
Appendix C, dermal absorption of metals (except mercury) adhered to soil is considered to

be insignificant and is not evaluated.

For purposes of risk assessment, surface soil was defined as soils to a depth of 2 feet. Some
samples with field identification indicating 2-foot depth (i.e., XXXXX-XXXX-0002) were
actually collected from a depth of 1.5 to 3.5 feet. These samples were not considered surface

samples, but are included in the risk assessment for subsurface soil exposures.
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5.3.5.2 Groundwater

A leachate partitioning model was used to evaluate current leaching from the average total
soil concentration at SWMU 51. Model results are included in Table 5-11. These modeled
concentrations were then compared to EPA Region III tap-water RBCs. These concentrations
are calculated assuming residential groundwater ingestion and inhalation and are based on an
excess cancer risk of 1 x 10 or hazard quotient equal to one. Table 5-12 summarizes the
comparison of the modeled concentration in groundwater to the conservative tap-water RBCs.
No modeled concentrations exceeded the RBCs, so potential risks from the groundwater
pathway are not expected to exceed 1 x 10°. Therefore, the groundwater pathway has been

determined to be insignificant and was not evaluated further.
5.3.5.3 Air

RME air concentrations of volatile emissions from surface soil were calculated using the RME
concentration of toluene, the only volatile chemical of concern in the surface soil. The results
of the air modeling are shown in Table 5-13. There were no nonvolatile (i.e., SVOCs or
metals) chemicals of concern with EPA-established toxicity factors for inhalation in the
surface soil; therefore, air modeling of particulates (i.e., dust) from surface soils was not
performed at this site. RME air concentrations of volatile and particulate emission from total
soil were also calculated using RME concentrations of concern. The results of the air

modeling from total soil are shown in Tables 5-14 and 5-15.
5.3.6 Exposure Assumptions

The rationale and assumptions concerning potential human exposures considered in the risk
assessment are described in Appendix C. Appendix C includes discussions of the intake
factors used to quantify chemical intake of SWMU-related contaminants in various
environmental media soil and air. Table 5-16 shows a summary of the intake factors used
in the exposure assessment. These factors are multiplied by chemical concentrations in soil

and air to obtain estimates of chemical intake by each exposure pathway.
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5.3.7 Risk Characterization

Chemical intake is combined with chemical-specific toxicity factors to obtain an estimate of
health risk. Noncarcinogenic hazards and carcinogenic risks to occupational workers,
hypothetical future construction workers, and hypothetical future trespassers were estimated
for all relevant exposure routes and chemicals of concern using the approach and exposure
assumptions described in Appendix C. Detailed risk calculations are shown in Appendix C
and summarized in Table 5-17. A summary of the results of the risk assessment is given

here.

Qccupational Exposure

Occupational receptors (Cannon AFB personnel and civilians working routinely on Cannon
AFB) were assumed to be exposed (via ingestion, dermal contact, and inhalation) to
contaminated surface soil at SWMU 51. Occupational receptors were assumed to be exposed
for 2 and 8 hours/day, for 120 and 250 days/year, over 9 and 25 years for the average and
RME cases, respectively. These assumptions are very conservative, because there are no
occupational receptors routinely working outdoors at the SWMU. Furthermore, the surface
area of the SWMU is small (approximately 160 feet by 50 feet), and long-term occupational
exposures are not likely to occur there. Therefore, the exposure assumptions overestimate

current and future exposure conditions at the SWMU.

The total hazard index calculated for noncarcinogenic health effects due to chronic exposures
to contaminants in surface soils at SWMU 51 via the dermal contact, inhalation, and ingestion
pathways is 8 x 107 and 6 x 10 in the average and RME cases, respectively. Neither hazard
index exceeds 1.0, which indicates that no adverse health effects are to be anticipated, even

to sensitive individuals, with 25 years of exposure.

No known carcinogens were detected in surface soils at SWMU 51; therefore, the estimated
lifetime excess cancer risk under the assumed chronic exposure conditions is 0 under the

average exposure case and 0 under the RME case.
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Construction Worker Exposure

Future construction workers were assumed to be exposed (via ingestion, dermal contact, and
inhalation) to surface and subsurface soils at SWMU 51. Exposures were assumed to occur
during excavation activities for 8 hours/day for 20 and 40 days for the average and RME

cases, respectively.

The total hazard index calculated for noncarcinogenic health effects due to subchronic
exposures to chemicals of concern in soils at SWMU 51 via the dermal contact, inhalation,
and ingestion pathways is 0.0002 and 0.004 in the average and RME cases, respectively.
Neither hazard index exceeds 1.0, which indicates that no adverse health effects are to be

anticipated, even to sensitive individuals.

The estimated lifetime excess cancer risk under the assumed subchronic exposure conditions
is 9 x 107 in the average case and 1 x 10 in the RME case. These levels are well below
the EPA target risk range of 1 x 10®to 1 x 10™ (1 in 1,000,000 to 1 in 10,000) for exposure
to chemicals released from hazardous waste sites (EPA 1990; EPA 1991b) and show that

cancer risk is negligible for this exposure scenario.

Hypothetical Future Trespasser Exposure

Hypothetical trespassers were assumed to be exposed (via ingestion, dermal contact, and
inhalation) to surface soil at SWMU 51. Hypothetical trespassers were assumed to be
exposed at SWMU for 2 and 8 hours/day, for 26 and 52 days/year, over 6 years for the
average and RME cases, respectively. These assumptions are very conservative, because
Cannon AFB is likely to remain a military installation, making access to SWMU 51 by

trespassers unlikely.

The total hazard index calculated for noncarcinogenic health effects due to exposures to
contaminants in surface soil at SWMU 51 via the dermal contact, ingestion and inhalation
pathways is 2 x 107 and 2 x 107 in the average and RME cases, respectively. Neither hazard
index exceeds 1.0, which indicates that no adverse health effects are to be anticipated, even

to sensitive individuals.

3IMINW3MIIWRA 55 /md/cee 02/18/94
Cannon AFB - Appendix IIl SWMUs - Risk Assessment 5-11 Rev. |



No known carcinogens were detected in surface soils at SWMU 51; therefore, the estimated
lifetime excess cancer risk under the assumed exposure conditions is 0 under the average

exposure case and 0 under the RME case.
5.3.8 Qualitative Assessment of TPH Exposures

Petroleum-derived fuel is a complex mixture of hundreds of branched, straight-chain, cyclic,
and aromatic carbon compounds, most of which are not particularly toxic. However, a small
fraction of fuel constituents are known to have toxic or carcinogenic properties. The primary
toxic fuel constituents of concern are BTEX; benzene, because it is carcinogenic, is the chief
hazardous constituent of fuels and the chief contributor to risk from exposure. In the RFI,
BTEX and other potentially hazardous fuel constituents (such as naphthalene and pyrene)
were analyzed for individually in the soil samples collected at the SWMU and are included
in the quantitative risk assessment. Cumulative risks did not exceed levels of concern. It is
not likely that other hydrocarbon constituents of TPH, which are relatively innocuous, would

add significantly to the resulting estimates of potential health risks.

This can be demonstrated by comparing SWMU concentrations of TPH to RBCs derived
using target risk levels, occupational soil ingestion intake factors, and provisional EPA
toxicity factors for JP-4 and gasoline (EPA 1992d). (These provisional toxicity values are
based on inhalation studies in animals using fresh fuel product. They are most appropriately
used for evaluating exposures to fresh fuel spills when analytical results for the toxic
constituents of TPH [primarily BTEX] are not available and when the fuel product is known.
The provisional values are under review and subject to revision. RBCs derived from them

are used simply as a guide to potential health hazards.)

The toxicity factors and calculation of risk-based concentrations are shown in Table 5-18.
Assuming that all the TPH at the SWMU is gasoline is the most conservative approach
because its RBC is the lowest, based on evidence of carcinogenicity (probably due to
benzene). The risk-based concentration of gasoline for oral exposures to TPH under
occupational exposure assumptions is 33,600 mg/kg. The maximum SWMU concentration
of TPH is 3,150 mg/kg, well below the conservative RBC.
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5.3.9 Uncertainties and Limitations

Throughout the human health risk assessment, conservative assumptions regarding exposure
conditions, exposure concentrations, and chemical toxicity and carcinogenicity were used that
combine to result in an upper-bound estimate of risk for the SWMU. The conservative
features and other uncertainties inherent in the risk assessment process are outlined in
Appendix C. The chief uncertainties specific to risk assessment for SWMU 51 and their

effect on the results and conclusions of the risk assessment are listed below.

. Dermal absorption of PAHs was not evaluated quantitatively in the risk
assessment. EPA guidance (EPA RAGS 1989a) states that it is inappropriate
to use the oral slope factor to evaluate the risks associated with dermal
exposure to carcinogens, such as benzo(a)pyrene, which can cause skin cancer
through a direct action at the point of application. The exclusion of PAHs
from evaluation in the dermal exposure pathway may underestimate the
carcinogenic risk from dermal exposure for construction workers (PAHs were
only detected in one subsurface sample). However, since risks to construction
workers are infinitesimally small, any uncertainty in the dermal contact risk

will not affect the conclusion of the risk assessment.

. Chemicals of concern that do not have EPA-established inhalation toxicity
factors were not included in the calculation of potential risk from the
inhalation pathway. While their exclusion may underestimate the risk at the
SWMU, it is unlikely that the total calculated risk will be significantly affected
because ingestion and dermal contact, rather than inhalation, are generally the

major contributors to the total risk.

. Benzo(g,h,i)perylene, 2-methylnaphthalene, and phenanthrene were not
considered in the quantitative risk assessment, because they do not have EPA-
established toxicity factors. Their exclusion from the quantitative analysis may
underestimate risk at the SWMU. However, it is not likely to affect the results
or conclusions of the risk assessment relative to the chemicals with known

toxic or carcinogenic effects detected at the SWMU.
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. The surface area of this SWMU is too small to support chronic occupational
exposures. Therefore, the exposure assumptions used are likely to significantly
overestimate potential magnitude of exposure to contaminated soils and risk
at this SWMU.

5.4 ECOLOGICAL RISK ASSESSMENT
5.4.1 Ecological Characterization and Key Receptor (Indicator) Species

SWMU 51 is located in a small area of very poor wildlife habitat quality, within the
developed portion of Cannon AFB where existing ground cover is mostly asphalt paving and
buildings. About 100 percent of the land surface within the immediate vicinity (within
100 feet) of SWMU 51 is asphalt paving and Buildings 379, 335, and 375; no vegetation is
present in the area. OWS 375 has been actively used since 1968.

Because of the lack of habitat at SWMU 51, no key receptor species were identified, and the
ecological risk assessment was not carried forward.

5.5 SUMMARY AND CONCLUSIONS
5.5.1 Summary

A human health and ecological risk assessment, which considered both present and future
receptors and all appropriate exposure pathways, was completed for this SWMU. Analytical
data were collected for soils at the SWMU, and fate and transport modeling was conducted
to evaluate the air and groundwater pathways. The results of the risk assessment are

summarized here.

. Results of the human health risk assessment (Table 5-17) show that no

unacceptable health risks due to chemical releases are expected at the SWMU

o Results of the ecological risk assessment show that no unacceptable ecological

risks due to chemical releases are expected at the SWMU
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5.5.2 Conclusions

Since no unacceptable human health or ecological risks due to chemical releases are expected
from this SWMU, no further action is recommended for this SWMU.
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TABLE 5-1

SUMMARY OF ANALYTICAL AND QA/QC SAMPLING
OIL/WATER SEPARATOR NO. 375 (SWMU NO. 51)

CANNON AFB, NEW MEXICO
Sample Target Interval Sample Identification QA/QC Sample Analytical Parameters Sample Containers
Location (ft-bgs) Number Type Matrix VOCs SVOCs Metals TRPH 40 ml VOA vials 40z. jars 8oz jars

Boring 05101 05-2 CANO051-0511-0000 Soil X X X 2 1
2-4 CANO051-0511-0002 Soil X X X 2 1
4-6 CANO051-0511-0004 Soil X X X 2 1
8-10 CANO051-0511-0008 Soil X X X 2 1
8-10 CAN051-0511-6008 MS/MSD Soil X X X 2 2
Boring 05102 05-2 CAN051-0512-0000 Soil X X X X 2 1
05-2 CANO051-0512-5161 FD Soil X X X X 2 1
2-4 CAN051-0512-0002 Soil X X X 2 1
4-6 CANO051-0512-0004 Soil X X X X 2 1
8-10 CANO051-0512-0008 Soil X X X 2 1
8-10 CANO051-0512-5162 FD Soil X X X 2 1
8-10 CANO051-0512-5101 MRD Soil X X X X 2 1

CAN051-0512-5151 AB . Water X 2

CAN051-0512-5171 RB © Water X 2

CANO051-0512-5181 DW Water X 2

CANO051-0512-5191 TB Water X 2
Boring 05103 05-2 CANO051-0513-0000 Soil X X X X 1
2-4 CANO051-0513-0002 Soil X X X X 1

MSD/MSD

2-4 CANO051-0513-6002 SVOC only Soil X 1
4-6 CANO051-0513-0004 Soil X X X 2 1
8-10 CANO051-0513-0008 Soil X X X 2 1

AB = Ambient blank
DW = Decontamination water
FD = Field duplicate
MRD = Missouri River Division
MS/MSD = Matrix spike/matrix spike duplicate
RB = Rinsate blank
TB = Trip blank
See Figure 9-1 for locations of the borings.

2/18/94

SMINW\[3BM11WRAQ.XLWI]3M11WRA.5-1 /dal
Rev. 1

Cannon AFB - Appendix IIl SWMUs - Risk Assessment



TABLE 5-2a .
SUMMARY OF CHEMICALS REPORTED FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 51 :

LOCATOR CAN051-0511-0000 CAN051-0511-0002 CAN051-0512-0000 CANO051-0512-0002 CAN051-0513-0000 CANO0S1-0513-0002
LAB SAMPLE NUMBER 03127600015A 0312760002SA 0312790007SA 0312790016SA 0312760005SA 0312760006SA
COLLECT DATE 09/14/93 09/14/93 09/15/93 09/15/93 09/14/93 09/14/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Volatile Organics (ng/kg)
Toluene 6.6 5.9 < 57 .U < 53 U 48 59 J 23 5.8 J 36 5.5 J
Xylenes (total) 1.3 59 J < 5.7 U 1.6 53 J < 59 0] < 5.8 U 1.4 5.5 J
Semivolatile Organics (ng/kg)
Anthracene < 350 U < 380 U 47 370 J
Benzo(a)anthracene < 350 U < 380 u 600 370
Benzo(a)pyrene < 350 U < 380 U 830 370
Benzo(b)fluoranthene < 350 U < 380 U 1700 370
Benzo(g,h,i)perylene < 350 U < 380 U 520 370
Carbazole < 350 U < 380 U 79 370 J
Chrysene < 350 0] < 380 U 970 370
Fluoranthene < 350 U < 380 9] 2000 370
Indeno(1,2,3-cd)pyrene < 350 U < 380 18] 510 370
Phenanthrene < 350 U < 380 U 800 370
Pyrene < 350 U < 380 U 2000 370
Metals (mg/kg)
Aluminum 8120 11.7 5180 11.5 4910 10.5 5260 23.4 7120 11.5 4010 11.1
Antimony < 7 U 1.7 6.9 J < 6.3 U < 14 U < 6.9 U 1.8 6.6 J
Arsenic 23 0.59 2.1 0.57 2.1 0.53 2 0.59 23 0.58 45 0.55
Barium 115 1.2 J 105 1.1 J 433 1.1 118 23 84.7 1.2 J 495 1.1 J
Beryllium 0.62 0.23 0.4 0.23 0.29 0.21 J 04 0.47 J 0.56 0.23 0.35 0.22
Calcium 5360 23.4 43400 229 17400 21.1 137000 46.8 7630 231 48100 22.1
Chromium 9.7 1.2 5.6 1.1 7.4 1.1 ) 6 23 9.2 1.2 71 1.1
Cadmium < 0.59 J 0.81 0.57 J < 0.53 U 1.6 1.2 < 0.58 J 0.99 0.55 J
(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.
J = Estimated value below reporting limit or estimated based on data quality criteria.
R = Rejected value. QUAL=Qualification
U = Not detected RL = Reporting Limit.
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TABLE 5-2a P
SUMMARY OF CHEMICALS REPORTED FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 51 |

LOCATOR CAN051-0511-0000 CANO51-0511-0002 CAN051-0512-0000 CAN051-0512-0002 CAN051-0513-0000 CAN051-0513-0002
LAB SAMPLE NUMBER 0312760001SA 0312760002SA 0312790007SA 0312790016SA 0312760005SA 0312760006SA
COLLECT DATE 09/14/93 09/14/93 09/15/93 09/15/93 09/14/93 09/14/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Cobalt 43 1.2 31 1.1 25 1.1 1.3 23 J 4.5 12 34 1.1
Copper 94 23 6.2 23 5.2 2.1 J 5.1 4.7 8.1 23 5.7 22
Iron 9120 11.7 5380 11.5 6900 10.5 5320 234 7720 11.5 5710 11.1
Lead 9.1 0.59 5.6 1.1 6.5 0.53 39 12 9 0.58 59 1.1
Magnesium 1680 23.4 1570 229 1440 211 1940 46.8 1520 23.1 1460 22.1
Manganese 228 1.2 124 1.1 197 1.1 872 2.3 246 12 272 1.1
Nickel 8.9 4.7 6.7 4.6 5.3 4.2 5.1 94 J 8.3 4.6 5.8 4.4
Potassium 1510 585 1100 573 773 527 1100 1170 J 1440 577 782 554
Silver 0.62 1.2 J 0.71 1.1 J 0.53 1.1 J 1.9 2.3 J 0.62 1.2 J 0.7 1.1 J
Sodium 203 585 J 304 573 J 309 527 J 630 1170 J 190 577 J 167 554 J
Vanadium 21.7 12 154 1.1 13.8 1.1 124 23 19.1 1.2 16.3 1.1
Zinc 222 23 15.1 23 159 2.1 14.1 47 193 23 13.7 22
TPH (mg/kg)
Total Petroleum Hydrocarbons < 46.8 U < 45.9 U 173 422 551 46.8 < 46.2 U 2690 221

Water Quality (percent)
Water 15 0.1 13 0.1 5.1 0.1 15 0.1 13 0.1 9.7 0.1

(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.
1 = Estimated value below reporting limit or estimated based on data quality criteria.

R = Rejected value. QUAL=Qualification
U = Not detected RL = Reporting Limit.
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TABLE 5-2b
SUMMARY OF CHEMICALS REPORTED FOR SUBSURFACE SAMPLES COLLECTED FROM SWMU 51 :

CANO051-0513-0004

CANO051-0512-0004 CANO051-0512-0004 CAN051-0512-0008

LOCATOR CAN051-0511-0004 CAN051-0511-0008
LAB SAMPLE NUMBER 0312760003SA 0312760004SA 0312790017SA 0316040001SA 0312790018SA 0312760007SA
COLLECT DATE 09/14/93 09/14/93 09/15/93 09/15/93 09/15/93 09/14/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Volatile Organics (ug/kg)
1,2-Dichloroethane < 5.8 u < 5.7 U 42 6.2 J 5.5 U < 5.9 U
1,2-Dichloropropane < 5.8 U < 5.7 U 24 6.2 J 5.5 U < 59 U
Tetrachloroethene < 5.8 U < 5.7 8] 26 6.2 5.5 U < 5.9 U
Toluene < 5.8 U < 5.7 U 35 6.2 J 1.7 5.5 J < 59 U
Semivolatile Organics (ng/kg)
Chrysene 56 410 J 410 U
Metals (mg/kg)
Aluminum 3050 233 3830 114 2310 249 2690 55 2960 23.6
Arsenic 22 0.58 24 0.57 2 0.62 24 0.55 2 0.59
Barium 330 23 J 190 1.1 J 1100 25 1150 5.5 1370 24 J
Beryllium 0.26 0.47 J 0.34 0.23 0.29 0.5 J < 1.1 U < 0.47 U
Cadmium 23 1.2 J 1.6 0.57 J 2.7 12 34 2.8 24 12 J
Calcium 198000 46.5 97900 22.8 236000 49.7 263000 110 202000 472
Chromium < 23 U 37 1.1 < 2.5 U < 5.5 U 32 24
Cobalt 2.8 23 3 1.1 < 25 u < 5.5 U 2.9 24
Copper 2.6 4.7 J 4 23 3.3 5 J 27 i1 J 2.1 4.7 J
Iron 2810 233 3980 114 1920 249 2110 55 2710 23.6
Lead 2.6 29 J 5.8 1.1 5.1 12.4 J 14 5.5 J 1.9 3 J
Magnesium 2290 46.5 2540 22.8 2810 49.7 3830 110 3070 472
Manganese 423 23 90.7 1.1 29 25 36.5 3.5 47.6 24
Nickel 4.6 9.3 J 5.5 4.6 2.7 99 J < 22 U 3.6 9.4 J
Potassium 725 1160 J 896 570 462 1240 ] 611 2750 J < 1180 U
(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.
J=Estimated value below reporting limit or estimated based on data quality criteria.
R = Rejected value. Qual=Qualification
U = Not detected RL = Reporting Limit.
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TABLE 5-2b
SUMMARY OF CHEMICALS REPORTED FOR SUBSURFACE SAMPLES COLLECTED FROM SWMU 51
LOCATOR CANO051-0511-0004 CANO51-0511-0008 CANO051-0512-0004 CAN051-0512-0004 CAN051-0512-0008 CAN051-0513-0004
LAB SAMPLE NUMBER 0312760003SA 0312760004SA 0312790017SA 0316040001SA 0312790018SA 0312760007SA
COLLECT DATE 09/14/93 09/14/93 09/15/93 09/15/93 09/15/93 09/14/93
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Silver 1.1 23 J 0.62 1.1 J 1.5 2.5 J 2.5 5.5 J < 24 U
Sodium 700 1160 J 543 570 J 824 1240 J 904 2750 J < 1180 U
Vanadium 14 2.3 17.5 1.1 8.5 2.5 7.5 5.5 142 2.4
Zinc 8.5 47 11.5 23 83 5 6 11 J 84 4.7
TPH (mg/kg)
Total Petroleum Hydrocarbons < 46.5 U 182 45.6 3150 249 664 44 < 472 18]
Water Quality (percent)
Water 14 0.1 12 0.1 20 0.1 20 0.1 9.2 0.1 s 0.1
(1) Results presénted here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.
J=Estimated value below reporting limit or estimated based on data quality criteria.
R = Rejected value. Qual=Qualification
U = Not detected RL = Reporting Limit.
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TABLE 5-2b ,
SUMMARY OF CHEMICALS REPORTED FOR SUBSURFACE SAMPLES COLLECTED FROM SWMU 51 i
LOCATOR CAN051-0513-0008
LAB SAMPLE NUMBER 0312760008SA
COLLECT DATE 09/14/93
Result RL Qual

Volatile Organics (ug/kg)

1,2-Dichloroethane < 5.5 U

1,2-Dichloropropane < 5.5 U

Tetrachloroethene < 5.5 U

Toluene < 5.5 U

Semivolatile Organics (pg/kg)
Chrysene < 360 U
Metals (mg/kg)

Aluminum 3060 219

Arsenic 2.1 0.55

Barium 1010 22 J

Beryllium < 0.44 U

Cadmium 2 1.1 J

Calcium 196000 439

Chromium 2.9 22

Cobalt 32 22

Copper 2.8 44 ¥

Iron 2470 219

Lead 1.8 2.7 J

Magnesium 3840 439

Manganese 65.1 2.2

Nickel 5.2 8.8 J

Potassium 785 1100 ]
(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.

A complete summary of chemical results are presented in Appendix A.
J=Estimated value below reporting limit or estimated based on data quality criteria.
R = Rejected value. Qual=Qualification
U = Not detected RL = Reporting Limit.
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TABLE 5-2b
SUMMARY OF CHEMICALS REPORTED FOR SUBSURFACE SAMPLES COLLECTED FROM SWMU 51
LOCATOR CAN051-0513-0008
LAB SAMPLE NUMBER 0312760008SA
COLLECT DATE 09/14/93
Result RL Qual
Silver 1.1 22 J
Sodium < 1100 8]
Vanadium ' 12.3 22
Zinc 8 44
TPH (mg/kg)
Total Petroleum Hydrocarbons < 439 U
Water Quality (percent)
Water 8.8 0.1
(1) Results presented here are only those chemicals which were detected at least once at this SWMU and have passed data review.
A complete summary of chemical results are presented in Appendix A.
J=Estimated value below reporting limit or estimated based on data quality criteria.
R = Rejected value. Qual=Qualification
U = Not detected RL = Reporting Limit.
3IMINWBMI1IWSSH.XLW]311WRAS5.2B /dal 2/18/94
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TABLE 5-3

COMPARISON OF MAXIMUM DETECTED METAL CONCENTRATIONS IN SURFACE SOIL TO BACKGROUND(1)
SWMU 51, CANNON AFB
Oil/Water Separator No. 375

Sample ID Metal Maximum detected Range of background Upper tolerance limit (UTL) Does maximim detected Typical Level in Clovis, NM
concentration concentrations (2) background concentration(3) exceed background Region (4)
CANO051-0511-0000  Aluminum 8120 1410 - 11,000 10,540 N 50,000
CANO051-0513-0002  Arsenic 23 0.67-28 15.5 N 6.5
CANO051-0512-0000  Barium 433 14.5 - 1200 642 N 500
CAN051-0511-0000  Chromium 9.7 4-154 12.5 N 30
CAN051-0513-0000  Cobalt 4.5 0.85-53 4.5 N 3-7
CAN051-0511-0000  Copper 94 <2-184 * N** 20
CANO051-0511-0000 Lead 9.1 1.1-46 25.8 N 15
CANO051-0511-0000  Nickel 8.9 1.3-9.8 9 N 15
CANO051-0511-0000  Silver 0.62 0.51-0.93 * Y -
CANO051-0511-0000  Vanadium 21.7 52-283 253 N 30-70
CANO051-0511-0000  Zinc 222 <43-275 21.9 N** 45

(1) All units in mg/kg.

(2) Compiled from data collected by Woodward-Clyde for the RFI and RI (W-C 1992 and W-C 1993) and Walk,

Haydel and Associates for the IRP (Walk, Haydel and Associates 1990).

Summarized in "Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater at

Cannon AFB, NM" (W-C 1993)

(3) Upper Tolerance Limit (UTL) = mean + 2 x standard deviation. This is for all practicle purposes the same as the 90%

upper confidence limit of the 95th percentile where UTL = mean + standard deviation x k, where k=2.02 for n=37.

(4) USGS 1984

* Data insufficient to calculate UTL of background concentration

** Maximum concentration is within or slightly above Base-wide background range, and is within naturally-occurring levels (USGS 1984);
therefore, concentration is not considered to exceed background.

3MINW\[3M11WRAS.XLW]3M11WRA.5-3/cee/md 2/18/94
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TABLE 5-4
COMPARISON OF MAXIMUM DETECTED METAL CONCENTRATIONS IN TOTAL SOILS TO BACKGROUND(1)
SWMU 51, CANNON AFB
Oil/Water Separator No. 375
Sample ID Metal Maximum detected Range of background Upper tolerance limit (UTL) Does maximim detected Typical Level in Clovis, NM
concentration concentrations (2) background concentration(3) exceed background Region (4)

CANO051-0511-0000 Aluminum 8120 1410 - 11,000 10,540 N 50,000
CANO051-0513-0002 Antimony 1.8 <5§-<13 * Y <]
CAN051-0513-0002 Arsenic 45 0.67-28 15.5 N 6.5
CANO051-0513-0004 Barium 1370 14.5- 1200 642 Y 500
CANO051-0512-0008 Cadmium 34 <0.51-4.2 * Y —
CANO051-0511-0000 Chromium 9.7 4-154 12.5 N 30
CANO051-0513-0000  Cobalt 45 0.85-5.3 4.5 N 3-7
CANO051-0511-0000 Copper 9.4 <2-184 * N** 20
CANO051-0511-0000 Lead 9.1 1.1-46 25.8 N 15
CANO051-0511-0000 Nickel 8.9 1.3-9.8 9 N 15
CANO051-0512-0008 Silver 2.5 0.51-0.93 * Y -
CAN051-0511-0000 Vanadium 21.7 52-283 253 N 30-70
CANO051-0511-0000 Zinc 222 <43-275 21.9 N** 45

(1) All units in mg/kg.

(2) Compiled from data collected by Woodward-Clyde for the RFT and RI (W-C 1992 and W-C 1993) and Walk,

Haydel and Associates for the IRP (Walk, Haydel and Associates 1990).

Summarized in "Concentrations of Selected Naturally Occurring Chemical Constituents in Soil and Groundwater at

Cannon AFB, NM" (W-C 1993)

(3) Upper Tolerance Limit (UTL) = mean + 2 x standard deviation. This is for all practicle purposes the same as the 90%

upper confidence limit of the 95th percentile where UTL = mean + standard deviation x k, where k=2.02 for n=37 .

(4) USGS 1984

* Data insufficient to calculate UTL. of background concentration

** Maximum concentration is within or slightly above Base-wide background range, and is within naturally-occurring levels (USGS 1984);
therefore, concentration is not considered to exceed background.
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TABLE 5-5

CHEMICALS OF CONCERN IN SURFACE SOIL

Toluene
Xylenes
TPH*
Silver

* No EPA-established toxicity factor.
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TABLE 5-6

CHEMICALS OF CONCERN IN TOTAL SOIL

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene*
Carbazole
Chrysene
1,2-Dichloroethane
1,2-Dichloropropane
Fluoranthene
Indeno(1,2,3-cd)pyrenc
2-Methylnaphthalene*
Phenanthrene*
Pyrene
Tetrachloroethene
Toluene

Xylenes
TPH*
Antimony
Barium
Cadmium
Silver

* No EPA-established toxicity factor.
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TABLE 5-7

CONCENTRATIONS OF CHEMICALS OF CONCERN IN SURFACE SOILS

AT OWS 375 (SWMU 51)
Toluene (ug/kg) Xylenes (total) (ng/kg) TPH (mg/kg) Silver (mg/kg)

Field ID Result  LogResult Qual RL Result Qual RL Result LogResult Qual RL Result LogResult Qual RL
CAN051-0511-0000 6.6 1.887 5.9 1.3 J 5.9 23.4 3.153 U 47 0.62 -0.478 I 12
CAN051-0512-0000 2.65 0.975 U 53 1.6 J 5.3 173 5.153 42 0.53 -0.635 I 11
CANO051-0513-0000 2.3 0.833 J 58 0] 5.8 23.1 3.14 U 46 0.62 -0.478 J 1.2
Number 3 2 i 3 3 3 3
Minimum detected 230 1.30 173 230
Maximum detected 6.60 1.60 173 6.60
Average 3.85 1.23 1.45 73.17 3.82 0.59 -0.53
H statistic 5.85 14.57 5.85
Standard Deviation 2.39 0.57 86.46 1.16 0.05 0.09
95% UCL 42.90 42.90 1.36E+07 1.36E+07 0.86 0.86
RME 6.60 1.60 173 0.86

RL = Laboratory reporting limit

RME = Lower of 95% or maximum detected. 95% UCL concentrations have not been calculated for sample sets with N <3.
J = Estimated value below reporting limit or estimated based on data quality criteria

U = Nondetect. Value is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 5-8
CONCENTRATIONS OF CHEMICALS OF CONCERN IN TOTAL SOILS AT OWS 375 (SWMU 51)
1,2-Dichloroethane (ug/kg) 1,2-Dichloropropane (ug/kg)  Tetrachloroethene (ug/kg) Toluene (pg/kg)

Field ID Result Qual LogResult RL  Result Qual RL Result Qual RL Result Qual LogResult RL
CANO051-0511-0000 2.95 U 1.082 5.9 U 5.9 U 59 6.6 1.887 59
CAN051-0511-0002 2.85 U 1.047 5.7 U 5.7 U 5.7 2.85 U 1.047 57
CAN051-0511-0004 2.9 U 1.065 5.8 9] 5.8 U 5.8 29 U 1.065 5.8
CANO051-0511-0008 2.85 U 1.047 5.7 U 5.7 U 5.7 2.85 U 1.047 5.7
CANO051-0512-0000 2.65 U 0.975 53 U 53 U 5.3 2.65 U 0.975 53
CANO051-0512-0002 2.95 U 1.082 5.9 U 5.9 U 59 4.8 J 1.569 59
CANO051-0512-0004 42 J 1.435 6.2 24 J 6.2 2.6 J 6.2 35 J 1.253 6.2
CANO051-0512-0008 2.75 U 1.012 5.5 U 5.5 U 5.5 1.7 J 0.531 5.5
CANO051-0513-0000 2.9 8) 1.065 5.8 U 5.8 8] 5.8 23 J 0.833 5.8
CANO051-0513-0002 2.75 8] 1.012 5.5 6] 55 U 5.5 3.6 J 1.281 5.5
CANO051-0513-0004 2.95 U 1.082 5.9 U 5.9 U 5.9 2.95 U 1.082 5.9
CANO051-0513-0008 2.75 U 1.012 5.5 U 5.5 U 5.5 2.75 U 1.012 5.5
Number 12 12 1 1 12 12
Minimum detected 4.20 2.40 2.60 1.70

Maximum detected 4.20 2.40 2.60 6.60

Average 2.95 1.08 2.40 2.60 3.29 1.13

H statistic 1.84 1.98

Standard Deviation 0.12 0.35

95% UCL 3.15 4.04

RME 3.15 2.40 2.60 4.04

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with N <3.

J = Estimated value below reporting limit or estimated based on data quality criteria
U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 5-8
CONCENTRATIONS OF CHEMICALS OF CONCERN IN TOTAL SOILS AT OWS 375 (SWMU 51)
Xylenes (total) (ug/kg)  Anthracene (ug/kg) Benzo(a)anthracene (pg/kg) Benzo(a)pyrene (ug/kg)
Field ID Result Qual RL Result Qual RL Result Qual LogResult RL Result Qual LogResult RL
CANO051-0511-0000 1.3 J 59
CANO051-0511-0002 u 57
CANO051-0511-0004 8] 5.8
CANO051-0511-0008 U 5.7
CANO051-0512-0000 1.6 I 53 U 350 175 U 5.165 350 175 0] 5.165 350
CANO051-0512-0002 0] 5.9
CANO051-0512-0004 U 6.2 8) 410 205 8] 5.323 410 205 6] 5.323 410
CANO051-0512-0008 U 5.5
CANO051-0513-0000 U 5.8 U 380 180 U 5.193 380 190 U 5.247 380
CANO051-0513-0002 1.4 J 55 47 J 370 600 6.397 370 830 6.721 370
CANO051-0513-0004 U 59
CANO051-0513-0008 u 55 U 360 180 U 5.193 360 180 U 5.193 360
Number 3 1 5 5 5 5
Minimum detected 1.30 47.0 600 830
Maximum detected 1.60 47.0 600 830
Average 1.43 47.0 268 5.45 316 5.53
H statistic 3.11 3.66
Standard Deviation 0.53 0.67
95% UCL 614 582
RME 1.60 47.0 600 582

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with N <3.

J = Estimated value below reporting limit or estimated based on data quality criteria
U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 5-8
CONCENTRATIONS OF CHEMICALS OF CONCERN IN TOTAL SOILS AT OWS 375 (SWMU 51)
Benzo(b)fluoranthene (pg/kg) Carbazole (pg/kg) Chrysene (pg/kg) Fluoranthene (pug/kg)

Field ID Result Qual LogResult RL Result Qual RL Result Qual LogResult RL Result Qual LogResult RL
CANO051-0511-0000
CANO051-0511-0002
CANO051-0511-0004
CANO051-0511-0008
CAN051-0512-0000 175 U 5.165 350 U 350 175 U 5.165 350 175 U 5.165 350
CAN051-0512-0002
CAN051-0512-0004 205 U 5.323 410 56 J 4,025 410 205 U 5.323 410
CAN051-0512-0008
CANO051-0513-0000 190 U 5.247 380 U 380 19 U 5.247 380 190 U 5.247 380
CANO051-0513-0002 1700 7.438 370 79 I 370 970 6.877 370 2000 7.601 370
CANO051-0513-0004
CANO051-0513-0008 180 U 5.193 360 U 360 180 U 5.193 360 180 U 5.193 360
Number 5 5 1 5 5 5 5
Minimum detected 1700 79 56 2000
Maximum detected 1700 79 970 2000
Average 490 5.67 79 314 5.30 550 5.71
H statistic 491 5.41 5.41
Standard Deviation 0.99 1.02 1.06
95% UCL 1594 5288 9313
RME 1594 79 970 2000

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with N <3.

J = Estimated value below reporting limit or estimated based on data quality criteria

U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 5-8
CONCENTRATIONS OF CHEMICALS OF CONCERN IN TOTAL SOILS AT OWS 375 (SWMU 51)

Indeno(1,2,3-cd)pyrene (ng/kg) Pyrene (pg/kg) TPH (mg/kg) Antimony (mg/kg)
Field ID Result Qual LogResult RL Result Qual LogResult RL  Result Qual LogResult RL Result Qual RL
CANO051-0511-0000 234 U 3.153 46.8 U 7
CANO051-0511-0002 11.95 U 2.481 45.9 1.7 J 6.9
CANO051-0511-0004 23.25 U 3.146 46.5 U 14
CANO051-0511-0008 182 5.204 45.6 U 6.8
CANO051-0512-0000 175 U 5.165 350 175 U 5.165 350 173 5.153 422 U 6.3
CANO051-0512-0002 551 6.312 46.8 U 14
CANO051-0512-0004 205 U 5.323 410 205 U 5.323 410 3150 8.055 249 8] 14.9
CANO051-0512-0008 664 6.498 44 U 33
CANO051-0513-0000 190 U 5.247 380 190 U 5.247 380 23.1 U 3.140 46.2 U 6.9
CANO051-0513-0002 510 6.234 370 2000 7.601 370 2690 7.897 221 1.8 J 6.6
CAN051-0513-0004 23.6 U 3.161 472 U 14.2
CANO051-0513-0008 180 U 5.193 360 180 U 5.193 360 24.6 U 3.203 43.9 U 13.2
Number 5 5 5 5 12 12 2
Minimum detected 510 2000 173 1.7
Maximum detected 510 2000 3150 1.8
Average 252 5.43 550 5.71 628 4.78 1.8
H statistic 2.79 541 5.48
Standard Deviation 0.45 1.06 2.01
95% UCL 476 9313 24969
RME 476 2000 3150 1.8

RL = Laboratory reporting limit

RME = Lower of 95% UCL or maximum detected.

95% UCL concentrations have not been calculated for sample sets with N <3.

J = Estimated value below reporting limit or estimated based on data quality criteria
U = Nondetect. Value shown is one-half RL

Where no RL is shown, no analysis was performed.
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TABLE 5-8
CONCENTRATIONS OF CHEMICALS OF CONCERN IN TOTAL SOILS AT OWS 375 (SWMU 51)
Barium (mg/kg) Cadmium (mg/kg) Silver (mg/kg)
Field ID Result Qual LogResult RL Result Qual LogResult RL Result Qual LogResult RL
CANO051-0511-0000 115 J 4.745 1.2 0295 UI -1.221 0.59 0.62 J -0.478 1.2
CAN051-0511-0002 105 J 4.654 1.1 081 J -0.211 057 0.71 J -0.342 1.1
CANO051-0511-0004 330 J 5.799 23 23 J 0.833 1.2 1.1 J 0.095 23
CANO051-0511-0008 190 J 5.247 1.1 1.6 J 0.470 0.57 0.62 J -0.478 1.1
CANO051-0512-0000 433 6.071 1.1 0.265 U -1.328 0.53 0.3 J -0.635 1.1
CANO051-0512-0002 118 4.771 23 1.6 0.470 1.2 1.9 J 0.642 23
CANO051-0512-0004 1100 7.003 25 27 0.993 1.2 1.5 J 0.405 2.5
CANO051-0512-0008 1150 7.048 55 34 1.224 2.8 25 J 0.916 5.5
CANO051-0513-0000 84.7 J 4.439 1.2 029 uJ -1.238 0.58 0.62 J -0.478 1.2
CANO051-0513-0002 495 J 6.205 1.1 099 J -0.010 0.55 0.7 J -0.357 1.1
CANO051-0513-0004 1370 J 7.223 24 24 J 0.875 1.2 1.2 9] 0.182 2.4
CANO051-0513-0008 1010 J 6.918 22 2 J 0.693 1.1 1.1 J 0.095 2.2
Number 12 12 12 12 12 12
Minimum detected 118 0.81 0.53
Maximum detected 1370 3.40 2.50
Average 542 5.84 1.55 0.13 1.09 -0.04
H statistic 3.13 2.81 2.14
Standard Deviation 1.05 0.93 0.50
95% UCL 1614 3.85 1.52
RME 1370 3.40 1.52

RL = Laborator RL = Laboratory reporting limit

RME = Lower o RME = Lower of 95% UCL or maximum detected

95% UCL concentrations have not been calculated for sample sets with N <3.

J = Estimated value below reporting limit or estimated based on data quality criteria
U = Nondetect. Value shown is one-half RL

Where no RL is Where no values are shown, no analysis was performed.
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TABLE 5-9
SOIL CONCENTRATIONS
ADJUSTED FOR DERMAL ABSORPTION
SURFACE SOIL

SWMU 51

Adjusted Adjusted
Average RME Average RME
Concentration  Concentration Absorbed Concentration (2 Concentration (3)

(mg/kg) (mg/kg) Fraction (1) (mg/kg) (mg/kg)
Toluene 0.004 0.007 0.03 1.20E-04 2.10E-04
Xylenes 0.001 0.002 0.03 3.00E-05 6.00E-05

(1) Absorbed fraction from Table C-25, Appendix C.
(2) Adjusted average concentration = average concentration x absorbed fraction
(3) Adjusted RME concentration = RME concentration x absorbed fraction
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TABLE 5-10
SOIL CONCENTRATIONS
ADJUSTED FOR DERMAL ABSORPTION
TOTAL SOIL
SWMU 51
Adjusted Adjusted
Average RME Average RME
Concentration  Concentration Absorbed Concentration (2) Concentration (3)
(mg/kg) (mg/kg) Fraction (1) (mg/kg) (mg/kg)
1,2-Dichloroethane 0.003 0.003 0.0005 1.50E-06 1.50E-06
1,2-Dichloropropane 0.002 0.002 0.03 6.00E-05 6.00E-05
Anthracene 0.047 0.047 0.1 0.0047 0.0047
Benzo(a)anthracene 0.27 0.60 0.1 0.027 0.06
Benzo(a)pyrene 0.3 0.58 0.1 0.03 0.058
Benzo(b)fluoranthene 0.5 1.60 0.1 0.05 0.16
Carbozole 0.08 0.08 0.1 0.008 0.008
Chrysene 0.31 0.97 0.1 0.031 0.097
Fluoranthene 0.55 2.00 0.1 0.055 0.2
Indeno(1,2,3-cd)pyrene 0.25 0.48 0.1 0.025 0.048
Pyrene 0.55 2.00 0.1 0.055 0.2
Tetrachloroethene 0.003 0.003 0.03 9.00E-05 9.00E-05
Toluene 0.003 0.004 0.03 9.00E-05 1.20E-04
Xylenes 0.001 0.002 0.03 3.00E-05 6.00E-05

(1) Absorbed fraction from Table C-25, Appendix C.
(2) Adjusted average concentration = average concentration x absorbed fraction
(3) Adjusted RME concentration = RME concentration x absorbed fraction
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TABLE 5-11
VADOSE ZONE FATE AND TRANSPORT MODELING FROM TOTAL SOILS AT SWMU 51

t Cs Co L W T vwC foc Koc Kd Soil Half P I H TOT

() (ugkg) (m"3) (M m @ (/1) (ml/g) (ml/g) Life (v) (g/em”™3)  (m/y) (m) 2]
1,2-Dichloroethane 0 2.95 4.72E-03 30 30 2439 015 0.003 30 0.09 0.2 1.6 0.02 76.829 1506
1,2-Dichloropropane 0 24 3.84E-03 30 30 2439 0.15  0.003 51 0.153 35 1.6 0.015 76.829 2022
Anthracene 0 47 7.52E-02 30 30 2439 015 0.003 16000 48 1.26 1.6 0.015 76.829 394133
Antimony 0 1750 2.80E+00 30 30 2439 0.15  0.003 NA 3981 NA 1.6 0.015 76.829 32625435
Barium 0 541730  8.67E+02 30 30 2439  0.15 0.003 NA 50 NA 1.6 0.015 76.829 410523
Beno(a)anthracene 0 268 4.29E-01 30 30 2439 0.15 0.003 1400000 4200 1.86 1.6 0.015 76.829 34420160
Benzo(a)pyrene 0 316 5.06E-01 30 30 2439 0.15 0.003 6500000 19500 1.45 1.6 0.015 76.829 159805088
Benzo(b)fluoranthene 0 490 7.84E-01 30 30 2439  0.15 0.003 550000 1650 1.67 1.6 0.015 76.829 13522672
Cadmium 0 1550 2.48E+00 30 30 2439  0.15 0.003 NA 7 NA 1.6 0.015 76.829 58134
Carbazole 0 156 2.50E-01 30 30 2439  0.15  0.003 5100 15.3 0.2 1.6 0.015 76.829 126153
Chrysene 0 3142 5.03E-01 30 30 2439 015 0.003 250000 750 2.72 1.6 0.015 76.829 6147088
Fluoranthene 0 550 8.80E-01 30 30 2439 015  0.003 1380 4.14 1.21 1.6 0.015 76.829 34696
Indeno(1,2,3-C)pyrene 0 252 4.03E-01 30 30 2439  0.15  0.003 31000000 93000 2 1.6 0.015 76.829 762144448
Pyrene 0 550 8.80E-01 30 30 2439  0.15  0.003 38000 114 5.2 1.6 0.015 76.829 935009
Silver 0 1090 1.74E+00 30 30 2439  0.15  0.003 NA 100 NA 1.6 0.015 76.829 820278
Tetrachloroethene 0 2.6 4.16E-03 30 30 2439 015 0.003 269 0.807 1 1.6 0.015 76.829 7382
Toluene 0 3.29 5.26E-03 30 30 2439 015 0.003 300 0.9 0.2 1.6 0.015 76.829 8144
Xylenes 0 1.43 2.29E-03 30 30 2439 015 0.003 830 2.49 0.2 1.6 0.015 76.829 21174

t = Time where leachate concentration is estimated

Cs Concentration of chemical in source soil
(average concentration from Table 7-8)

Co Concentration of chemical in source soil (calculated)

L = Length of site in direction of groundwater flow

W = Width of site perpendicular to groundwater flow

T = Thickness of source area

VWC = Volumetric water content of soil

foc = Fraction of organic carbon

Koc = Organic carbon partition coefficient

TOT = Total vadose zone transit time

Kd = Soil/water partition coefficient (values estimated as
Koc*foc or from INEL (1991) study, if available)

P = bulk density of soil

I = Infiltration rate

3IMINWA[31IWRAILXLW]311WRAS.11 /sv
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H = Depth to groundwater (approx. 79.3 m) - depth of contaminated area

Rd = Retardation factor

Leach Rate = Leaching-rate constant

Qo = Present mass of chemical in source soil

Q(t) = Mass of contaminant in soil at time of leachate concentration prediction

qc = Yearly flux of chemical from source soil in leachate

CI(1) = Concentration of chemical in leachate leaving source soil

CI(2) = Concentration of chemical in leachate cntering groundwater considering degradation in vadose zone

i = Groundwater hydraulic gradient

b = Mixing thickness in aquifer (equal to screen length)

Qw = Groundwater volumetric flow rate thropgh cross section defined by WP and b

Q1 = Volumetric flow rate of leachate

Cw(2) = Concentration of chemical in groundwater considering degradation and dilution
(Note: concentrations shown as 0.00E+00 are less than 1.00E-300 pg/L)

Soil half-life (from the Soil Chemistry of Hazardous Materials [1988]) =

time required for one-half the amount of chemical to be degraded in soil.
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TABLE 5-11
VADOSE ZONE FATE AND TRANSPORT MODELING FROM TOTAL SOILS AT SWMU 51
Rd Leach Rate Qo Q) qc CI(1) Cl(2) K i b Qw Ql Cw
-1 (2) (8 (&) (ng/l) (ng/l) (nvs) (m/m) (m) (m"3/y) (m"3/yn) (ng/L)
1,2-Dichloroethane 1.96E+00 2.09E-02 1.04E+01 1.04E+01 2.17E-01 1.61E+01 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00
1,2-Dichloropropane 2.63E+00 1.56E-02 8.43E+00 8.43E+00 1.31E-01 9.73E+00 1.27E-173  2.00E-04 0.0019 10 3595 14 4.75E-176
Anthracene 5.13E+02 7.99E-05 1.65E+02 1.65E+02 1.32E-02 9.77E-01 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00
Antimony 4.25E+04 9.66E-07  6.15E+03 6.15E+03 5.93E-03 4.40E-01 440E-01  2.00E-04 0.0019 10 3595 14 1.64E-03
Barium 5.34E+02 7.67E-05 1.90E+06 1.90E+06 1.46E+02 1.08E+04 1.08E+04  2.00E-04 0.0019 10 3595 14 4.05E+01
Beno(a)anthracene 4.48E+04 9.15E-07  9.41E+02  9.41E+02 8.61E-04 6.38E-02 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00 '
Benzo(a)pyrene 2.08E+05 1.97E-07 1.11E+03 1.11E+03 2.19E-04 1.62E-02 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00
Benzo(b)fluoranthene 1.76E+04 2.33E-06 1.72E+03 1.72E+03 4.01E-03 2.97E-01 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00 '
Cadmium 7.57E+01 542E-04  S.44E+03 5.44E+03  2.95E+00  2.19E+02 2.19E+02  2.00E-04 0.0019 10 3595 14 8.17E-01 ;
Carbazole 1.64E+02 2.50E-04 5.48E+02 5.48E+02 1.37E-01 1.01E+01 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00 !
Chrysene 8.00E+03 5.12E-06 1.10E+03 1.10E+03 5.65E-03 4.19E-01 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00 '
Fluoranthene 4.52E+01 9.08E-04 1.93E+03 1.93E+03 1.75E+00 1.30E+02 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00 i
Indeno(1,2,3-C)pyrene 9.92E+05 4.13E-08 8.85E+02 8.85E+02 3.66E-05 2.71E-03 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00
Pyrene 1.22E+03 3.37E-05 1.93E+03 1.93E+03 6.51E-02  4.82E+00 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00
Silver 1.07E+03 3.84E-05 3.83E+03 3.83E+03 1.47E-01 1.09E+01 1.09E+01  2.00E-04 0.0019 10 3595 14 4.07E-02
Tetrachloroethene 9.61E+00 4.27E-03 9.13E+00  9.13E+00 3.90E-02  2.89E+00 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00
Toluene 1.06E+01 3.87E-03 1.16E+01 1.16E+01 447E-02  3.31E+00 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00
Xylenes 2.76E+01 1.49E-03 5.02E+00 5.02E+00 7.47E-03 5.53E-01 0.00E+00  2.00E-04 0.0019 10 3595 14 0.00E+00

H = Depth to groundwater (approx. 79.3 m) - depth of contaminated area

Rd = Retardation factor

Leach Rate = Leaching-rate constant

Qo = Present mass of chemical in source soil

Q(t) = Mass of contaminant in soil at time of leachate concentration prediction

t = Time where leachate concentration is estimated
Cs Concentration of chemical in source soil
(average concentration from Table 7-8)
Co Concentration of chemical in source soil (calculated)
L = Length of site in direction of groundwater flow

W = Width of site perpendicular to groundwater flow

T = Thickness of source area

VWC = Volumetric water content of soil

foc = Fraction of organic carbon

Koc = Organic carbon partition coefficient

TOT = Total vadose zone transit time

Kd = Soil/water partition coefficient (values estimated as
Koc*foc or from INEL (1991) study, if available)

P = bulk density of soil

I = Infiltration rate

IMINWA[311WRAL1.XLW]311WRAS.11 /sv
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qc = Yearly flux of chemical from source soil in leachate

CI(1) = Concentration of chemical in leachate leaving source soil

CI(2) = Concentration of chemical in leachate entering groundwater considering degradation in vadose zone

i = Groundwater hydraulic gradient

b = Mixing thickness in aquifer (equal to screen length)

Qw = Groundwater volumetric flow rate thropgh cross section defined by WP and b

QI = Volumetric flow rate of leachate

Cw(2) = Concentration of chemical in groundwater considering degradation and dilution
(Note: concentrations shown as 0.00E+00 are less than 1.00E-300 pg/L)

Soil half-life (from the Soil Chemistry of Hazardous Materials [1988]) =

time required for one-half the amount of chemical to be degraded in soil.
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TABLE 5-12

COMPARISON OF MODELED

GROUNDWATER CONCENTRATIONS TO RBCs(1)

Cw(2) Tap Water RBC (1) Does modelled concentration
(ug/L) (ug/L) exceed RBC?
1,2-Dichloroethane 0 0.12 No
1,2-Dichloropropane 4.7487E-176 0.16 No
Anthracene 0 11000 No
Antimony 1.64E-03 15 No
Barium 4.05E+01 2600 No
Benzo(a)anthracene 0 0.092 No
Benzo(a)pyrene 0 0.0092 No
Benzo(b)fluoranthene 0 0.092 No
Cadmium 8.17E-01 18 No
Carbazole 0 34 No
Chrysene 0 9.2 No
Fluoranthene 0 1500 No
Indeno(1,2,3-C)pyrene 0 0.092 No
Pyrene 0 1100 No
Silver 4.07E-02 180 No
Tetrachloroethene 0 1.1 No
Toluene 0 750 No
Xylenes 0 12000 No

(1) RBC is the EPA Region Il risk-based concentration for residential tap water ingestion and inhalation;

(2) Cw is the modeled concentration as defined in Table 5-11.
The modeled concentration, zero is a value less than 1E-300.
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TABLE 5-13
RME AIR CONCENTRATIONS OF VOLATILE COMPOUNDS FROM SURFACE SOILS AT SWMU 51
ps alpha LS v DH A T Dei E Di
(g/cm3) (cm2/s) (m) (m/s) (m) (cm2) (s) (cm2/s) (unitless) cm?2/s)
Toluene 2.65 5.15E-04 45 2.25 2 20250000 7.90E+08 5.87E-02 0.35 0.08301

Method and default values from EPA (1991b) Risk Assessment Guidance for Superfund: Part B.
The method and equation are discussed in detail in Appendix B.

ps = soil density

alpha = (Dei*E)/(E+(ps(1-E)/Kas))

LS = Length of the SWMU in direction of wind (default value)

V = Wind velocity (default value)

DH = Diffusion height; height of box into which volatilization occurs (default value)

A = Surface area of SWMU (default vatue: 45m x 45m)

Time = Time of exposure (25 years; equivalent to default RME occupational exposure period)
Dei = Effective diffusivity (Di * E*0.33)

E = True soil porosity (default value)

Di = Molecular diffusivity (EPA 1988) Superfund Exposure Assessment Manual

Koc = organic carbon partition coefficient (from Appendix A, Table A-1)

H = Henry's Law constant (from Appendix A, Table A-1)

Kd = Soil/water partitioning coefficient (Koc * OC)

OC = Organic carbon fraction in soil (0.02 default value)

Kas = Soil/air partition coefficient (H/Kd * 41)

VF = Volatilization Factor = (LS x V x DH/A) + (3.14 alpha x T)*0.5/(2 x Dei x E x Kas x 0.001 kg/g)
Csoil = RME concentration of compound in soil ( Table 5-7)

Cair = RME concentration of compound in air (Csoil/VF)

Note: Chemicals of concern that do not have EPA-established inhalation toxicity factors were not included in this table.
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TABLE 5-13
RME AIR CONCENTRATIONS OF VOLATILE COMPOUNDS FROM SURFACE SOILS AT SWMU 51

Koc H Kd Kas VF C soil C air
(ml/g) (atm-m3/mol)  (cm3/g)  gsoil/lecm3 air)  (m3/kg) (mg/kg) (mg/m3)
Toluene 300 6.37E-03 6.00E+00 4.35E-02 6.32E+03 0.007 1.04E-06

Method and default values from EPA (1991b) Risk Assessment Guidance for Superfund: Part B.
The method and equation are discussed in detail in Appendix B.

ps = soil density

alpha = (Dei*E)/(E+(ps(1-E)/Kas))

LS = Length of the SWMU in direction of wind (default value)

V = Wind velocity (default value)

DH = Diffusion height; height of box into which volatilization occurs (default value)

A = Surface area of SWMU (default value: 45m x 45m)

Time = Time of exposure (25 years; equivalent to default RME occupational exposure period)
Dei = Effective diffusivity (Di * E~0.33)

E = True soil porosity (default value)

Di = Molecular diffusivity (EPA 1988) Superfund Exposure Assessment Manual

Koc = organic carbon partition coefficient (from Appendix A, Table A-1)

H = Henry's Law constant (from Appendix A, Table A-1)

Kd = Soil/water partitioning coefficient (Koc * OC)

OC = Organic carbon fraction in soil (0.02 