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Ms. Patricia Stewart
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New Mexico Environment Department- Hazardous Waste Bureau
2905 Rodeo Park Drive East — Building 1

Santa Fe NM 87505-6063

Dear Ms. Stewart

Cannon Air Force Base, NM is forwarding two hardbound and two electronic copies of the
Remedy Completion Report for SWMU 31 AGE Maintenance Facility, Cannon Air Force Base,
New Mexico, January 2010 for your consideration. Cannon Air Force Base requests SWMU 31
be granted Corrective Actions Complete without Controls status based on laboratory analysis for
soil contamination results below State action levels.

If you have any questions, please contact Mr. Hugh G. Hanson, Natural Resources
Management Element, at (575) 784-6391.

Sincerely

“RONALD A. LANCASTER, YC-03

CC:

NMED (D. Cobrain) w/o documents
EPA Region 6 (Bob Sturdivant) w/o documents
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* TCLP pesticides—EPA SW-846 method 1311/8081A

* TCLP herbicides—EPA SW-846 method 1311/8151A

=  TCLP metals—EPA SW-846 methods 6010B and 7470A
= Ignitability—EPA SW-846 method Section 7

= Polychlorinated biphenyls—EPA SW-846 method 8082

Reactivity (cyanide and sulfide)—EPA SW-846 methods 9010B/901 and 9030B/903

Based on the analytical results of the waste sample, the PCS was characterized as nonhazardous
waste and eligible for disposal at the permitted Rhino Environmental Inc. (Rhino Environmental)
landfarm facility in Hobbs, New Mexico.

PCS was excavated to a depth of 4 ft by Rhino Environmental with oversight from North Wind
from within the delineated footprint of the proposed excavation area. A total of approximately 401
cubic yards of PCS soil was excavated and transported from SWMU 31 for off-site disposal at the
Rhino Environmental facility. All soil was exported under nonhazardous waste manifests that were
signed by a Cannon AFB representative. Table 3-2 summarizes the total amount of PCS removed by
date. Copies of the waste manifests are provided in Appendix D.

Table 3-2. Removed PCS Totals

PCS Soil/Concrete
Debris Removed
Date (cubic yards)
04/06/09 120
04/07/09 100
04/08/09 80
04/09/09 40
09/22/09 61
Total 401

3.1.2 Confirmation Sampling and Data Quality

Rhino Environmental performed excavation activities with oversight from North Wind. The
excavation was performed using a track excavator. Confirmation samples were then collected from
the sidewalls and floor of the excavation to verify the concentrations of petroleum contamination
remaining in place prior to backfilling. Eight discrete samples (S01-S08) were collected at equally
spaced intervals along the sidewalls. Twelve samples (S09-S20) were collected from the floor of the
excavation. Confirmation samples were analyzed for the following:

= TPH-DRO—EPA SW-846 method modified 8015B
= TPH-GRO—EPA SW-846 method modified 8015B

Table 3-3 presents a summary of the TPH-DRO results for confirmation samples. There was an
exceedance of the TPH-DRO regulatory guideline of 520 mg/kg (NMED 2004). This one detection
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of 1,500 mg/kg occurred in the sample collected from the northeast wall of the excavation.
Additional excavation was performed and five new confirmation samples (§21-S25) were taken. No
exceedances of the regulatory guideline were found in the new confirmation samples. Results from
the analytical laboratory are provided in Appendix F.

Table 3-3. Confirmation Sample Results

Sample GRO GRO RL DRO DRO RL

Sample Location Date (mg/kQg) (mg/kQg) (mg/kQg) (mg/kQg)
S01 04/08/09 3.7 1.2 1.2V 4.7
S02 04/08/09 0.37U 1.1 1.1V 4.5
S03 04/08/09 0.42F 1.2 4.6F 4.7
S04 04/08/09 0.40F 1.1 24 4.5
S05 04/08/09 25 1.1 30 4.2
S06 04/08/09 0.41F 1.1 8.9 4.6
S07 04/08/09 26 1.2 1,500 24
S08 04/08/09 0.56F 1.2 1.2U 4.7
S09 04/08/09 0.45F 1.1 8.5 4.4
S10 04/08/09 0.67F 1.1 2.9F 4.5
S11 04/08/09 0.37U 1.1 1.1V 4.5
S12 04/08/09 13 1.1 82 4.4
S13 04/08/09 1.2 1.2 17 4.7
S14 04/08/09 24 1.1 250 4.2
S15 04/08/09 0.37U 1.1 1.1V 4.5
S16 04/08/09 11 1.1 71 4.3
S17 04/08/09 13 1.1 50 4.3
S18 04/10/09 1.2U 1.2 1.1V 4.6
S19 04/10/09 1.3U 1.2 1.2U 4.6
S20 04/10/09 0.39U 1.2 1.2U 4.8
S21 09/16/09 1.2U 1.1 46 4.4
S22 09/16/09 0.37U 1.2 1.1V 4.6
S23 09/16/09 0.36U 11 1.6F 4.5
S24 09/16/09 0.37U 1.1 1.1V 4.6
S25 09/16/09 0.37U 1.1 1.1V 4.6

All parameters were analyzed using EPA SW-846 method modified 8015B. Bold values signify detected

concentrations.

DRO Diesel-range organics

F Estimated value below the method reporting limit and above the method detection limit

GRO Gasoline-range organics

MDL Method detection limit

RL  Reporting limit

U Value below MDL, nondetection

Chemical analyses for waste characterization and confirmation soil samples were performed by
TestAmerica Laboratories, Inc. facilities in Arvada, Colorado. Analytical methods for chemical
analyses atre taken from the latest revision and update of the EPA's Contract Laboratory Program
National Functional Guidelines for Inorganic Data Review (EPA 2004) and Contract Laboratory Program
National Functional Guidelines for Organic Data Review (EPA 2008).
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The data validation procedures followed the EPA Functional Guidelines. One hundred percent of

the data were reviewed for precision, accuracy, representativeness, comparability, and completeness
(PARCC). The PARCC review was achieved by evaluating the following criteria:

* Deliverables for completeness

* Extraction and analysis holding times

= Blanks (method, trip, field)

= System monitoring compounds (surrogate spike recoveries)
= Laboratory duplicate samples

= Laboratory control sample recoveries

*  Matrix spike/matrix spike duplicate recoveties

= Internal standards

= Overall data assessment

The laboratory control spike, matrix spike, and field duplicate samples are reviewed to determine the
precision of the analytical data. System monitoring compounds, laboratory control, and matrix spike
sample recoveries are reviewed to determine the accuracy of the data. Representativeness of the data
is determined through review of holding times and evaluation of method, trip, and field blank data.
Data completeness was evaluated through review of hard copy and electronic data deliverables,
quality assurance (QA) of deliverables against analytical requirements, and review and
documentation of overall data assessment and usability.

The results of the data validation effort indicated that the data are suitable for the intended purpose
of waste characterization and confirmation sampling. The TPH-GRO results were qualified as
nondetects in the sample S21 and in the associated trip blank. All analyses were performed, and the
data met the QA and quality control (QC) requirements for this project (TtEC 2009).

3.1.3 Backfilling, Compaction, and Grading Activities

Rhino Environmental performed backfilling, compaction, and grading activities with oversight from
North Wind. The SWMU 31 excavation was completely backfilled using crushed concrete from
ongoing crushing operations on the Base. The surface was graded to a slight mound to allow for
settlement and to provide positive drainage.

Site restoration consisted of backfilling, compaction, and grading activities. Both backfilling and
compacting were performed using a wheel loader, and then by a vibratory roller. The final paving of
the site will be completed during the first quarter of 2010.

3.1.4 Site Demobilization

Demobilization for the excavation activities was conducted in accordance with the Final Work Plan
(TtEC 2009) and consisted of removing all equipment, cleaning the project site, inspecting the work,
and certifying completion. Final demobilization of the site will take place upon completion of paving
operations in early 2010.

3.2 Quality Assurance/Quality Control Summary

All activities were conducted in accordance with the project-specific Construction Quality Control
(CQC) Plan in the Final Work Plan (TtEC 2009). The CQC Plan combined the QA/QC

SWMU 31 Remedy Completion Report
SWMU31 RCRdoc 3-9 February 2010



Section 3

requirements of the USACE-Omaha District and Base with the TtEC QC program. Preparatory,
initial, and follow-up phase inspections were performed at the site in accordance with the Final
Work Plan.

3.3 Health and Safety

All field activities were conducted in accordance with the Basewide Health and Safety Plan and
project-specific Site Safety and Health Plan contained in the Final Work Plan (TtEC 2009). All safety
zones were established and maintained throughout construction operations. There were no
Occupational Safety and Health Administration recordable or lost time incidents or accidents
associated with this effort.

The Site Supervisor performed daily health and safety awareness meetings. The Site Health and
Safety Officer conducted site inspections daily. Equipment was also inspected daily and reported in
the Daily Quality Control Reports (IDQCRs), which are maintained by USACE. There were no
significant findings as a result of these inspections.

3.4 CONSTRUCTION DOCUMENTATION
3.4.1 Record Drawings and Site Survey

No Record Drawings were made of this project. The boundary of the excavation was surveyed by a
licensed surveyor and coordinates were used to develop the site maps presented in this report.

3.4.2 Completion Inspection Reports

The Completion Inspection Report was completed and approved by USACE. All inspections are on
file with USACE at the Cannon AFB Resident Engineer’s office.

3.4.3 Waste Manifests

Copies of the waste manifests for the excavated soil are presented in Appendix D.

3.4.4 Variance Reports

There were no variance reports generated for this project.

3.4.5 Site Inspections and Quality Control Reporting

The DQCRs documenting field activities were submitted to USACE daily during the work effort.
DQCRs are on file with USACE at the Cannon AFB Resident Engineet’s office.

3.4.6 Nonconformance Reports

There were no Nonconformance Reports generated during the field activities.

3.4.7 Site Photographs

Photographs of the site taken throughout construction are presented in Appendix E.
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4. CONCLUSIONS AND RECOMMENDATIONS

A summary of the corrective action field activities and previous investigations is presented below to
support the recommendation for the future of SWMU 31. The results of the investigations and
corrective actions of the site are also summarized below:

* Results of the 1993 and 1994 RFIs indicated that soil had been impacted by activities
associated with maintenance within the SWMU 31 pad area and the adjacent wash pad.
Primary contaminants in soil included VOCs, PAHs, and metals (Woodward-Clyde 1994a,
1995b).

* Human health risk and ecological risk assessments were conducted. A Tier I evaluation for
human health risk resulted in individual chemicals of concern being selected for the Tier II
human health risk evaluation. The associated risk to human health was determined as
acceptable based on the evaluation protocol (URS 2007). The initial evaluation of ecological
risk determined that any receptors on site will have minimal or no exposure to potential
contaminants present in soil. Therefore the risk to ecological receptors is negligible (URS
2007).

= Cannon AFB voluntarily conducted a corrective action in 1999 to remove soil contaminated
with metals and PAHs at concentrations exceeding Tier IT SSTLs. The soil removal was
confined to the area where soil boring 03101 was sampled during the Phase I RFI (Foster
Wheeler 1999).

=  The CMS evaluated corrective action alternatives for SWMU 31. Based on the results of the

human health and ecological risk evaluations and the corrective measures evaluation criteria,
the No Action alternative was selected (URS 2007).

* Considering the potential for petroleum contamination in soil beneath SWMU 31 and the
adjacent AGE maintenance shop pad, Cannon AFB voluntarily conducted a corrective
action of SWMU 31. In 2008, soil contamination was delineated utilizing DPT sampling
methodology for future removal and off-site disposal (Bay West and TtEC 2008).

» Utilizing the 2008 sample results, a corrective action at SWMU 31 was conducted by
excavating contaminated soil in the area of the AGE maintenance shop pad and the adjacent
wash pad. The contaminated soil was disposed off site and the excavation was backfilled
with clean crushed concrete. The excavation area will be paved in early 2010.

Taking into consideration the results of previous investigations and risk evaluations and the
completion of the remedy, a status of “Corrective Action Complete Without Controls” is
recommended for SWMU 31.

SWMU 31 Remedy Completion Report
SWMU31 RCRdoc 4-1 February 2010



Section 4

This page intentionally left blank.

SWMU 31 Remedy Completion Report
SWMU31 RCRdoc 4-2 February 2010



5. REFERENCES

Bay West and TtEC (Bay West, Inc. & Tetra Tech EC, Inc.)

2008. Draft Letter Report, Voluntary Corrective Action, AGE Maintenance Facility Shop Pad
(SWMU 31) and POL Wash Pad (SWMU 127), Cannon Air Force Base, New Mexico. May
2008.

EPA (U.S. Environmental Protection Agency)
2008  Contract Laboratory Program National Functional Guidelines for Organic Data Review,
2008 Update. EPA-540-R-08-01. June 2008.

2004  Contract Laboratory Program National Functional Guidelines for Inorganic Data Review,
2004 Update. EPA 540-R-04-004. October 2004.

1996. Soil Screening Guidance: Technical Background Document, EPA/540/R-95/128. July
1996.

Foster Wheeler (Foster Wheeler Environmental, Inc.)
1999. Draft Letter Report for Voluntary Corrective Measure Implementation — SWMU 31. August
1999.

GSI (Groundwater Services, Inc.)
1999. Risk-Based Corrective Action (RBCA) Tool Kit for Chemical Releases.

NMED (New Mexico Environment Department)
2004. Total Petroleum Hydrocarbon Screening Guidelines. June 24, 2004 update.

TtEC (Tetra Tech EC, Inc.)
2009. Accelerated Corrective Action Work Plan for SWMU 31, Aerospace Ground Equipment
(AGE) Maintenance Facility Shop Pad. July 2009.

URS Greiner Woodward Clyde (URS)
2007. Corrective Measures Study at SWMUs 31, 48a, 77, and 127, Cannon Air Force Base, New
Mexico. October 2007.

Woodward-Clyde (Woodward-Clyde Consultants)
1995a. Appendix II SWMUs RCRA Facility Investigation, Cannon Air Force Base, New Mexico,
Final Report.

1995b. RCRA Facility Investigation, Appendix III SWMUs, Phase II, Cannon Air Force Base, New
Mexico.

1994a. RCRA Facility Investigation, Appendix III SWMUs, Phase I, Cannon Air Force Base, New
Mexico.

SWMU 31 Remedy Completion Report
SWMU31 RCRdoc 5-1 February 2010



Section 5

1994b. Draft Baseline Risk Assessment for Appendix III SWMUs, Phase I, Cannon Air Force Base,
New Mexico.

1992. Remedial Investigation Report for 18 Solid Waste Management Units. Cannon Air Force
Base, New Mexico.

1991. Remedial Investigation Report for 18 Solid Waste Management Units, Cannon Air Force
Base, New Mexico.

SWMU 31 Remedy Completion Report
SWMU31 RCRdoc 5-2 February 2010



Appendix A
Previous Investigations




FINAL REVISION 1

CORRECTIVE MEASURES STUDY AT
SWMUs 31, 48A, 77, AND 127

CANNON AIR FORCE BASE
NEW MEXICO

Prepared for:

U.S. Department of the Army
Corps of Engineers, Omaha District
Omaha, Nebraska

October 2007




TABLE OF CONTENTS

Section

4.0AGE MAINTENANCE PAD - SWMU NO. 31
4.1SITE BACKGROUND

4.1.1Site Description

4.1.2Site History
4.1.3Current Use

4.2SUMMARY OF RESULTS OF PHYSICAL AND CHEMICAL

INVESTIGATION

4.2.1Physical Investigation
4.2.2Chemical Investigation

4.2.3Data Assessment

4.2.4Nature and Extent of Contamination

4. 3HUMAN HEALTH RISK ASSESSMENT

4.3.1Exposure Pathway Flow Charts

4.3.2Comparison of Metals Concentrations to Background
4.3.3ldentification of Chemicals of Concern
4.3.4Environmental Fate and Transport

4.3.4.1General
4.3.4.2Vadose Zone Fate and Transport Modeling
4.3.4.3Air Modeling

4.3.5Exposure Point Concentrations

4.3.5.1Soils
4.3.5.2Groundwater
4.3.5.3Air

4.3.6Exposure Assumptions

4.3.7Risk Characterization

4.3.8Qualitative Assessment of Exposures to Lead
4.3.9Qualitative Assessment of TPH Exposures

3M11\W\3M11WRA.s4 /dal/cee
Cannon AFB - Appendix 111 SWMUs - Risk Assessment

Page
4-1
4-1

4-1
4-1
4-1

4-2

4-2
4-3
4-3
4-4

4-4

4-4
4-6
4-7
4-7

4-7
4-8
4-8

4-9

4-9
4-10
4-10

4-10
4-10
4-13
4-13

02/18/94
Rev. 1



TABLE OF CONTENTS (Continued)

Section Page
4.3.10Uncertainties and Limitations 4-14
4 AECOLOGICAL RISK ASSESSMENT 4-16
4.4.1Ecological Characterization and Key Receptor (Indicator) Species 4-16
4.4.2Chemicals of Concern 4-16
4.4.3Exposure Assessment 4-17
4.4 4Risk Characterization 4-18
4 5SUMMARY AND CONCLUSIONS 4-21
4.5.1Summary 4-21
4.5.2Conclusions 4-22
3M11\W\3M11WRA .s4 /dal/cee 02/18/94

Cannon AFB - Appendix 111 SWMUs - Risk Assessment Rev. 1



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 | 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 from washing and surface or storm
water, potentially contaminated with waste oils and fuel, flows off the pad to the southeast. The
Appendix | 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) 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 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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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 storm 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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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 RFI. 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 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 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 is 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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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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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, 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

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

Hypothetical 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

Hypothetical 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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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 Identification of Chemicals of Concern

Chemicals of concern are compounds that have been released from waste sources at SWMU 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 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, chemicals of concern were identified as described below.

The concentrations of antimony, barium, cadmium, chromium, copper, lead, and zinc detected in
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 4-5 and 4-6, respectively.
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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 is provided in
Appendix B. Physicochemical properties of the chemicals of concern reported at the SWMUSs 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 concern. The input parameters and estimated leachate
concentrations 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 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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4.3.4.3 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 11 Solid Waste Management Units — Phase | (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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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 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.

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 Il 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 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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4.3.7 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 (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
2 x 10°® under the average exposure case and 5x 10° under the RME case. These levels are
within or 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).
Ingestion of benzo(a)pyrene is 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)pyrene.
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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 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 1x10® to 1x10™ (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 negligible.

Hypothetical 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 indicates 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" 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).
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4.3.8Quialitative 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. 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

3M11\W\3M11WRA.s4 /dal/cee 02/18/94
Cannon AFB - Appendix 111 SWMUs - Risk Assessment Rev. 1

4-12



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 PAHSs.
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.

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.

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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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.

«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.

«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.

eThe 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 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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The most common species are likely to be birds, such as robin (Turdus migratorius), house
sparrow (Passer domesticus), and the starling (Sturnus 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 111 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, it
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 if it 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 lists the maximum concentrations detected and
shows the screening values used. The chemicals that were retained as COCs at SWMU 31
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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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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-pyrene (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 is
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” in the SWMU area.
Also, the low toxicity benchmark level for BaP is a reflection of BaP's carcinogenic effects
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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 is unlikely that BaP presents an
unacceptable risk at SWMU 31.

Benzo(a)anthracene (BaA)

The average concentration in the soil (2.2 mg/kg) slightly exceeds the dietary benchmark level
of 2.0 mg/kg. However, Beyer and Stafford (1992) calculated BAFs of less than one for all
PAHSs 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 mg/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
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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 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).

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.

*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
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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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TABLE 4-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE |
FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CANO031-0311-0000 CANO031-0311-0002 CANO031-0312-0000 CANO031-0312-0002
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 (ug/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 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 125 4160 24.1 4260 10.5 5430 11.2
Antimony 1.9 75 J < 14.4 U < 6.3 U < 6.7 U
Arsenic 3.2 0.62 2.3 0.6 24 0.52 2.9 0.56
Barium 1460 1.2 J 120 2.4 J 166 1 J 201 11 J
Beryllium 0.36 0.25 0.26 0.48 J 0.22 0.21 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 20.9 94400 22.3
Chromium 130 1.2 4.2 24 9.9 1 J 8 11 J
Cobalt 3.4 1.2 2.3 2.4 J 2.6 1 3.2 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
Metals (mg/kg), cont.
Copper 61.4 25 2.7 4.8 J 9.3 2.1 10.9 2.2
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TABLE 4-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE |
FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CANO031-0311-0000 CANO031-0311-0002 CANO031-0312-0000 CANO031-0312-0002
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
Iron 7150 12.5 3290 24.1 5570 10.5 6420 11.2
Lead 930 125 35 1.2 46.9 5.2 22.3 5.6
Magnesium 1150 25 2450 48.1 1810 20.9 2210 22.3
Nickel 7.2 5 49 9.6 J 5.8 4.2 6.9 4.5
Potassium 867 625 uJ 666 1200 J 1100 523 954 558
Selenium < 1.2 U < 1.2 uJ < 1 uJ < 11 uJ
Sodium < 625 < 1200 U < 523 U < 558 U
Vanadium 13.8 1.2 10.4 2.4 13.8 1 17.1 11
Zinc 479 25 9.2 48 57 2.1 335 2.2
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

URS Greiner Woodward Clyde

RL = Reporting Limit
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TABLE 4-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE |
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 (ug/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 U < 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 U < 390 U < 380 U
Chrysene < 8000 U < 390 U < 380 U
Fluoranthene < 8000 U < 390 U < 380 U
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 ]
Metals (mg/kg)
Aluminum 6650 12.2 5740 11.7 9430 11.7 6090 11.7 J
Antimony < 7.3 U < 7 U < 7 U < 7 U
Arsenic 4.4 0.61 2.2 0.59 4.6 0.59 2.6 0.58
Barium 229 1.2 J 119 1.2 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 4.4 0.61 < 0.59 U < 0.59 U < 0.58
Calcium 42400 24.4 108000 234 4200 235 71300 233 J
Chromium 24.3 1.2 6 1.2 11.8 1.2 6.4 1.2
Cobalt 3.5 1.2 3.2 1.2 5.1 1.2 3.2 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
Metals (mg/kg), cont.
Copper 18.8 24 4.7 2.3 7.6 2.3 5.2 2.3 J
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TABLE 4-1

SUMMARY OF COMPOUNDS DETECTED IN PHASE |
FOR NEAR SURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CANO031-0313-0000 CANO031-0313-0002 CANO031-0314-0000 CANO031-0314-0002
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
Iron 7950 12.2 5470 117 10700 11.7 6030 117 J
Lead 77.7 6.1 4.7 0.59 9.4 0.59 6.9 1.2 J
Magnesium 2310 24.4 1940 23.4 2130 235 1760 233
Nickel 6.8 4.9 5.7 4.7 9.7 4.7 7 4.7
Potassium 1550 610 998 586 1610 587 1110 583 J
Selenium 0.24 1.2 J < 1.2 uJ 0.15 1.2 J 0.16 1.2 J
Sodium 193 610 J < 586 U < 587 U < 583 U
Vanadium 16.6 1.2 131 1.2 21.2 1.2 133 1.2
Zinc 85.8 2.4 12.6 2.3 29.8 2.3 13.2 2.3
TPH (mg/kg)
Total Petroleum Hydrocarbons 4070 488 < 46.9 U < 46.9 ] < 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
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TABLE 4-2

SUMMARY OF COMPOUNDS DETECTED IN PHASE |
SUBSURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CANO031-0311-0004 CANO031-0311-0008 CANO031-0312-0004 CANO031-0312-0008
LAB SAMPLE NUMBER 0311830018SA 0311830001SA 0311830014SA 0311830015SA
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
Metals (mg/kg)
Aluminum 7690 11.8 3210 11.2 4210 235 5820 114
Arsenic 2.4 0.59 11 0.56 2.2 0.59 2.6 0.57
Barium 81.2 1.2 J 327 1.1 J 273 24 J 237 1.1 J
Beryllium 0.29 0.24 < 0.22 U < 0.47 U 0.35 0.23
Calcium 22900 23.6 60300 224 217000 47 68100 22.9
Chromium 8.2 1.2 3.8 11 6.5 2.4 6.1 11
Cobalt 4.4 1.2 1.7 1.1 24 24 3.1 1.1
Copper 5.9 2.4 2.2 2.2 3.6 4.7 J 3.8 2.3
Iron 8140 11.8 3320 11.2 3930 235 5900 114
Lead 6.7 1.2 4.5 11 5.4 0.59 6.6 0.57
Magnesium 2000 23.6 2200 224 3250 47 3970 22.9
Nickel 74 4.7 3.6 45 J 5.7 9.4 J 6.3 4.6
Potassium 1450 590 892 560 688 1180 1090 572
Selenium < 1.2 uJ 0.12 1.1 J < 1.2 uJ < 1.1 uJ
Vanadium 16.4 1.2 11.2 1.1 14 24 234 1.1
Zinc 18.8 24 8 2.2 J 9.6 4.7 12.9 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 4-2

SUMMARY OF COMPOUNDS DETECTED IN PHASE |

SUBSURFACE SAMPLES COLLECTED FROM SWMU 31

LOCATOR CANO031-0313-0004 CANO031-0313-0008 CANO031-0314-0004 CANO031-0314-0008
LAB SAMPLE NUMBER 0311830004SA 0311830005SA 0311830009SA 0311830019SA
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
Metals (mg/kg)
Aluminum 4090 23.3 5460 11.4 4830 235 2160 23.3
Arsenic 2.7 0.58 3 0.57 3.1 0.59 15 0.58
Barium 130 2.3 J 411 11 J 1130 24 J 143 2.3 J
Beryllium 0.24 0.47 J 0.53 0.23 < 0.47 0] < 0.47
Calcium 142000 46.6 50700 22.8 156000 47 222000 46.5
Chromium 49 2.3 6.1 11 45 24 2.3 2.3
Cobalt 25 2.3 3 11 24 24 < 2.3
Copper 2.7 4.7 J 3.6 2.3 25 4.7 J 15 4.7 J
Iron 4050 23.3 5580 11.4 4570 235 1680 23.3
Lead 4 0.58 5.8 11 41 0.59 19 0.58
Magnesium 2500 46.6 2960 22.8 3390 47 2920 46.5
Nickel 5.9 9.3 J 6.5 4.6 6.2 9.4 J 3.6 9.3 J
Potassium 762 1170 1140 570 844 1180 J < 1160 U
Selenium < 1.2 uJ < 1.1 uJ < 1.2 uJ < 1.2 uJ
Vanadium 15.4 2.3 22.6 11 18.7 24 6 2.3
Zinc 9.8 4.7 12.1 2.3 11.9 4.7 5.6 4.7

URS Greiner Woodward Clyde

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 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE Il SOIL SAMPLES COLLECTED AT SWMU 31

CANNON AFB
LOCATOR CAN031-3105-0000 CAN031-3105-0005 CAN031-3105-0010 CAN031-3106-0000 CAN031-3106-0005 CAN031-3106-0010
LAB SAMPLE NUMBER 0397140012SA 0397140013SA 0397140014SA 0397140015SA 0397140016SA 0397140017SA
COLLECT DATE 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94

Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Volatile Organics (pg/kg)

Acetone < 12 U < 12 U < 12 U < 11 U 2.6 12 J < 11 U
Toluene < 6 U 5.8 U 5.8 U 55 uJ < 6 U < 5.7 U
Xylenes (total) < 6 U < 5.8 U 5.8 U 55 uJ < U 5.7 U
Semivolatile Organics (ug/kg)
Acenaphthene < 400 U < 380 U < 380 U 89 360 J < 400 U < 380 U
Anthracene 80 400 J < 380 U < 380 U 370 360 < 400 U < 380 U
Benzo(a)anthracene 490 400 < 380 U < 380 U 1600 360 < 400 U < 380 U
Benzo(a)pyrene 600 400 < 380 U < 380 U 1900 360 < 400 U < 380 U
Benzo(b)fluoranthene 1100 400 < 380 U < 380 U < 360 U < 400 U < 380 U
Benzo(g,h,i)perylene 310 400 J < 380 U < 380 U 870 360 < 400 U < 380 U
Benzo(k)fluoranthene 1300 400 < 380 U < 380 U 3800 360 < 400 U < 380 U
bis(2-Ethylhexyl)phthalate 340 400 J < 380 U < 380 U 1200 360 < 400 U < 380 U
Butyl benzyl phthalate 65 400 J < 380 U < 380 U 73 360 J < 400 U < 380 U
Carbazole 170 400 J < 380 U < 380 U 370 360 < 400 U < 380 U
Chrysene 790 400 < 380 U < 380 U 270 360 J < 400 U < 380 U
Dibenz(a,h)anthracene 140 400 J < 380 U < 380 U 400 360 < 400 U < 380 U
Dibenzofuran < 400 U < 380 U < 380 U 49 360 J < 400 U < 380 U
Fluoranthene 1300 400 < 380 U < 380 U 3800 360 < 400 U < 380 U
Fluorene 47 400 J < 380 U < 380 U 9 360 J < 400 U < 380 U
Indeno(1,2,3-cd)pyrene 330 400 J < 380 U < 380 U 920 360 < 400 U < 380 U
4-Methylphenol < 400 U < 380 U < 380 U < 360 U < 400 U < 380 U
Naphthalene 66 400 J < 380 U < 380 u 39 360 J < 400 U < 380 U
Phenanthrene 540 400 < 380 U < 380 U 1500 360 < 400 U < 380 U
Pyrene 810 400 < 380 U < 380 U 2700 360 < 400 U < 380 U

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 on Table A.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value. RL = Reporting Limit.

" = MS/MSD for preceding sample number.
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TABLE 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE Il SOIL SAMPLES COLLECTED AT SWMU 31

CANNON AFB
LOCATOR CANO031-3105-0000 CANO031-3105-0005 CANO031-3105-0010 CANO031-3106-0000 CANO031-3106-0005 CANO031-3106-0010
LAB SAMPLE NUMBER 0397140012SA 0397140013SA 0397140014SA 0397140015SA 0397140016SA 0397140017SA
COLLECT DATE 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94 12/08/94
Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Metals (mg/kg)
Aluminum 9230 12 10500 115 8700 23.2 10200 11 3970 60.3 10200 11.4
Arsenic 24 1.2 23 0.58 2 0.58 31 0.55 2.4 0.6 25 0.57
Barium 237 1.2 657 1.2 275 2.3 305 11 270 6 101 11
Beryllium 0.38 0.24 0.45 0.23 0.4 0.46 J 042 0.22 < 1.2 U 0.47 0.23
Cadmium 1.2 0.6 < 0.58 U < 1.2 U 33 0.55 < 3 U < 0.57 U
Calcium 44600 24 105000 23 124000 46.3 46600 21.9 288000 121 96600 22.8
Chromium 11.3 1.2 8.2 1.2 5.8 2.3 26.5 1.1 < 6 U 7.7 11
Cobalt 2.9 1.2 2.1 1.2 2.2 2.3 J 31 1.1 < 6 U 25 11
Copper 14.9 2.4 5.6 23 4 4.6 J 155 2.2 3.9 12.1 J 45 2.3
Iron 8700 12 7590 115 6370 23.2 10600 11 3620 60.3 8050 11.4
Lead 42.7 6 J 7 0.58 J 5.1 1.2 J 138 11 31 1.2 J 5.8 11
Magnesium 2310 24 2620 23 2910 46.3 2460 219 3270 121 4330 22.8
Manganese 234 1.2 J 99.4 1.2 J 73.2 2.3 J 187 11 J 40.7 6 J 112 11 J
Nickel 8.7 48 9.3 4.6 8.6 9.3 J 101 44 8.8 24.1 J 9 4.6
Potassium 1460 600 1740 576 1430 1160 2200 548 639 3010 J 1830 571
Thallium < 1.2 uJ 013 1.2 J 0.12 1.2 J < 11 uJ < 1.2 uJ < 11 uJ
Vanadium 17.3 1.2 151 1.2 15.4 2.3 19.9 11 12.2 6 23.7 11
Zinc 114 2.4 21.1 2.3 16.4 4.6 139 2.2 8.5 12.1 J 20.6 2.3
TRPH (mg/kg)
Total Recoverable Petroleum Hydrocai 696 48 < 46.1 U < 46.3 U 914 132 < 48.2 U < 45.7 U
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 on Table A-1.
J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.
U = Nondetected value. RL = Reporting Limit.
W = MS/MSD for preceding sample number.
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TABLE 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE Il SOIL SAMPLES COLLECTED AT SWMU 31

CANNON AFB
LOCATOR CANO031-3107-0000 CANO031-3107-0005 CAN031-3107-6005" CANO031-3107-0010
LAB SAMPLE NUMBER 0398710006SA 0398710002SA 0398710010SA 0398710004SA
COLLECT DATE 12/13/94 12/13/94 12/13/94 12/13/94

Result RL Qual Result RL Qual Result RL Qual Result RL Qual

Volatile Organics (ug/kg)

Acetone 210 110 6.3 11 J 14 11 12 12

Toluene < 56 U 55 5.7 J < 5.7 U 4.9 5.9 J
Xylenes (total) 130 56 < 5.7 U < 5.7 U < 5.9 U

Semivolatile Organics (ng/kg)

Acenaphthene < 3700 U < 380 U < 380 U < 390 U
Anthracene 820 3700 J < 380 U < 380 ] < 390 U
Benzo(a)anthracene 1800 3700 J < 380 U < 380 U < 390 U
Benzo(a)pyrene 1700 3700 J < 380 U < 380 U < 390 U
Benzo(b)fluoranthene 1200 3700 J < 380 U < 380 U < 390 U
Benzo(g,h,i)perylene 1100 3700 J < 380 U < 380 U < 390 U
Benzo(k)fluoranthene 1800 3700 J < 380 U < 380 u < 390 U
bis(2-Ethylhexyl)phthalate 2500 3700 J < 380 U < 380 U < 390 U
Butyl benzyl phthalate < 3700 U < 380 U < 380 U < 390 U
Carbazole < 3700 U < 380 U < 380 U < 390 U
Chrysene 2000 3700 J < 380 U < 380 U < 390 U
Dibenz(a,h)anthracene 630 3700 J < 380 U < 380 U < 390 U
Dibenzofuran < 3700 U < 380 U < 380 U < 390 U
Fluoranthene 4800 3700 120 380 J 170 380 J < 390 U
Fluorene < 3700 U < 380 U < 380 U < 390 U
Indeno(1,2,3-cd)pyrene 1100 3700 J < 380 U < 380 U < 390 U
4-Methylphenol 1100 3700 J < 380 U < 380 U < 390 U
Naphthalene 3100 3700 J < 380 U < 380 U < 390 U
Phenanthrene 1900 3700 J < 380 U < 380 U < 390 U
Pyrene 3500 3700 J < 380 U < 380 U < 390 U

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed (
A complete summary of chemical results are presented on Table A-1.

J = Estimated value.

R = Rejected value. D = Sample was diluted for analysis.

U = Nondetected value.  RL = Reporting Limit.

" = MS/MSD for preceding sample number.
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TABLE 4-3

SUMMARY OF COMPOUNDS DETECTED IN PHASE Il SOIL SAMPLES COLLECTED AT SWMU 31

CANNON AFB
LOCATOR CANO031-3107-0000 CANO031-3107-0005 CANO031-3107-6005" CANO031-3107-0010
LAB SAMPLE NUMBER 0398710006SA 0398710002SA 0398710010SA 0398710004SA
COLLECT DATE 12/13/94 12/13/94 12/13/94 12/13/94
Result RL Qual Result RL Qual Result RL Qual Result RL Qual
Metals (mg/kg)
Aluminum 7550 225 7550 23 7050 23 4160 58.9
Arsenic 3.7 0.56 3 0.57 2.8 0.57 1 0.59
Barium 716 2.2 267 2.3 J 208 2.3 J 344 5.9 J
Beryllium 0.46 0.45 0.43 0.46 J 0.45 0.46 J < 1.2 U
Cadmium 1.9 11 1 11 J 5.2 1.1 < 2.9 U
Calcium 173000 45 120000 459 133000 46 289000 118
Chromium 25.6 2.2 5.6 2.3 49 2.3 < 5.9 U
Cobalt 22.2 2.2 2.8 2.3 2.6 2.3 2.6 5.9 J
Copper 225 45 49 4.6 5.2 4.6 < 11.8 U
Iron 8990 225 6410 23 6120 23 2930 58.9
Lead 20.7 2.8 J 4.7 0.57 J 4.8 0.57 J 3.3 0.59 J
Magnesium 5230 45 3050 459 3070 46 4820 118
Manganese 280 2.2 86.5 2.3 89 2.3 81.6 5.9
Nickel 15.8 9 7.5 9.2 J 8.8 9.2 J 7.4 23.6 J
Potassium 994 1120 J 1180 1150 1180 1150 706 2940 J
Thallium < 2.2 uJ < 11 uJ < 11 uJ < 1.2 uJ
Vanadium 21 2.2 18 2.3 18.8 2.3 10 5.9
Zinc 44.7 45 18.7 4.6 20.8 4.6 8.2 11.8 J
TRPH (mg/kg)
Total Recoverable Petroleum Hydrocarbons 2500 225 < 45.9 U < 46 U < 47.1 U

URS Greiner Woodward Clyde

Results presented here are only those chemicals which were detected at least once at this SWMU and have passed (
A complete summary of chemical results are presented on Table A.
J = Estimated value.
R = Rejected value. D = Sample was diluted for analysis.
U = Nondetected value. ~ RL = Reporting Limit.
W = MS/MSD for preceding sample number.
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TABLE 4-4

COMPARISON OF SWMU 31 METALS CONCENTRATIONS
IN SURFACE SOIL WITH BACKGROUND UTLs
CANNON AFB, NEW MEXICO

Background
Maximum  Qualifiers ~ Surface Soil
Detected for UTL Exceeds Frequency of Frequency of Does Metal
Frequency Field Sample ID Concentration Maximum  Concentration® Background Exceedance of Exceedance Exceed
Chemical Detected for Maximum Hit (mg/kg) Hit (mg/kg) UTL UTL (%) Background?
METALS
Aluminum T CANO031-3106-0000 10200 8,950 YES 317 43% YES
Antimony 17 CANO031-0311-0000 19 J 3.15 NO NO
Arsenic 7 CANO031-0314-0000 4.6 3.6 YES 317 43% YES
Barium 1 CANO031-0311-0000 1460 J 670 YES 2/7 29% YES
Beryllium T CANO031-0314-0000 0.69 0.78 NO NO
Cadmium 1 CANO031-0311-0000 8.7 0.435 YES 6/7 86% YES
Calcium T CANO031-3107-0000 173000 44800 YES 217 29% YES
Chromium, Total 1 CANO031-0311-0000 130 105 YES 5/7 71% YES
Cobalt 717 CANO031-3107-0000 22.2 6.6 YES 217 29% YES
Copper 1 CANO031-0311-0000 61.4 18.3 YES 317 43% YES
Iron 717 CANO031-3114-0000 10700 10100 YES 217 29% YES
Lead 1 CANO031-0311-0000 930 12 YES 6/7 86% YES
Magnesium T CANO031-3107-0000 5230 1930 YES 417 57% YES
Manganese 37 CANO031-3107-0000 280 307 NO NO
Nickel 717 CANO031-3107-0000 15.8 11 YES 1/7 14% YES
Potassium 1 CANO031-3106-0000 2200 2691 NO NO
Selenium 17 CANO031-0313-0000 0.24 J 0.26 NO NO
Sodium 217 CANO031-0313-0000 193 J 102 YES 177 14% YES
Vanadium 717 CANO031-0314-0000 21.2 23.3 NO NO
Zinc 6/7 CANO031-0311-0000 479 32.2 YES 6/7 86% YES

) Upper Tolerance Limit of Background (90% limit of 95th percentile). See Table 6-3 of W-C 1997.
mg/kg = milligrams per kilogram
J = Estimated
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TABLE 4-5

COMPARISON OF SWMU 31 METALS CONCENTRATIONS
IN SUBSURFACE SOIL WITH BACKGROUND UTLs

CANNON AFB, NEW MEXICO

Maximum  Qualifiers Background
Detected for Subsurface Soil Exceeds  Frequency of Frequency of Does Metal
Frequency Field Sample ID Concentration  Maximum UTL Concentration® Background Exceedance Exceedance Exceed
Chemical Detected for Maximum Hit (mg/kg) Hit (mg/kg) UTL of UTL (%) Background?
METALS
Aluminum 18/14 CAN031-3105-0005 10500 12,214 NO NO
Arsenic 18/14 CAN031-0314-0004 3.1 43 NO NO
Barium 18/14 CAN031-0314-0004 1130 J 890 YES 1/18 6% YES
Beryllium 12/14 CAN031-0313-0008 0.53 0.73 NO NO
Cadmium 2/14 CAN031-3107-0005 1 J 1.3 NO NO
Calcium 18/14 CAN031-3107-0010 289000 237498 YES 2/18 11% YES
Chromium 12/14 CAN031-3105-0005 8.2 13.3 NO NO
Cobalt 12/14 CANO031-0311-0004 44 4.7 NO NO
Copper 17/18 CAN031-0312-0002 10.9 8.3 YES 1/18 6% YES
Iron 18/18 CANO031-0311-0004 8140 13148 NO NO
Lead 18/18 CAN031-0312-0002 223 8.7 YES 1/18 6% YES
Magnesium 18/18 CAN031-3107-0010 4820 19300 NO NO
Manganese 6/18 CAN031-3106-0010 112 J 333 NO NO
Nickel 18/18 CAN031-3105-0005 9.3 14.9 NO NO
Potassium 17/18 CAN031-3106-0010 1830 2512 NO NO
Selenium 2/18 CANO031-0314-0002 0.16 J 11 NO NO
Thallium 2/18 CAN031-3105-0005 0.13 J 2.65 NO NO
Vanadium 18/18 CAN031-3106-0010 23.7 32.8 NO NO
Zinc 18/18 CAN031-0312-0002 335 30.6 YES 1/18 6% YES

" Upper Tolerance Limit of Background (90% limit of 95th percentile). See Table 6-3 of W-C 1997.

mg/kg = milligrams per kilogram

J = Estimated
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URS Greiner Woodward Clyde

TABLE 4-6

ESSENTIAL NUTRIENTS EXCLUDED AS
POTENTIAL COCs IN THE SOIL AT SWMU 31
CANNON AFB, NEW MEXICO

Recommended
Detected Ingestion Conversion Daily Intake Daily
Concentration®  Rate® Factor  from the site® Allowance (RDA)*
Chemical (mg/kg) (mg/d) (kg/mg) (mg/d) (mg/d)
Calcium 289,000 100 1.00E-06 28.9 1,200
Magnesium 5,230 100 1.00E-06 0.523 400
Sodium 193 100  1.00E-06 0.0193 2400 °

* Maximum detected concentration at SWMU 31. See Tables 4-5 and 4-6.

¢ Estimation of potential chemical ingestion rate for receptors at SWMU 31.

* Daily Intake = Detected Concentration * Ingestion Rate * Conversion Factor

* National Research Council 1989

° An RDA has not been established for sodium. This number is based on a recommendation

for a 2,000 calorie diet (National Research Council, 1989).
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TABLE 4-7

COMPARISON OF SWMU 31 MAXIMUM SOIL CONCENTRATIONS TO MSSLs
CANNON AFB, NEW MEXICO

Maximum
Detected Residential Soil MSSL
Concentration Concentration® Exceeds

Chemical (mg/kg) Qual (markag) MSSL?
VOLATILE ORGANICS
Acetone 0.21 1400 NO
Methylene Chloride 0.0065 8.5 NO
Tetrachloroethene 0.0036 4.7 NO
Toluene 0.0055 520 NO
Xylenes 0.13 210 NO
SEMIVOLATILE ORGANICS
Acenaphthene 0.089 2600 NO
Anthracene 0.82 14000 NO
Benzo(a)anthracene 24 0.56 YES
Benzo(a)pyrene 2.7 0.056 YES
Benzo(b)fluoranthene 5.6 0.56 YES
Benzo(k)fluoranthene 3.8 5.6 NO
Benzo(g,h,i)perylene* 2.6 55 NO
Bis(2-ethylhexyl)phthalate 25 32 NO
Butylbenzylphthalate 0.073 240 NO
Carbazole 0.5 22 NO
Chrysene 31 56 NO
Dibenzo(a,h)anthracene 0.63 0.056 YES
Dibenzofuran 0.049 210 NO
Fluoranthene 5.6 2000 NO
Fluorene 0.096 1800 NO
Indeno(1,2,3)pyrene 2.3 0.56 YES
2-Methylnaphthalene* 0.045 55 NO
4-Methylphenol 11 270 NO
Naphthalene 3.1 55 NO
Phenanthrene* 3.2 55 NO
Pyrene 4.6 1500 NO
Siloxane 0.019 NA NA
TRPH 4070 NA NA
METALS
Aluminum 10,500 75,000 NO
Avrsenic 4.6 0.38 YES
Barium 1460 5200 NO
Cadmium 8.7 37 NO
Chromium 130 30 YES
Cobalt 22.2 3300 NO
Copper 61.4 2800 NO
Iron 10,700 22,000 NO
Lead 930 400 YES
Nickel 15.8 1500 NO
Zinc 479 22000 NO

O EpA Region VI Media-Specific Screening Levels for Residential Soil (EPA 1998)
* The MSSL for naphthalene was used as a surrogate for these PAHs. See text.
mg/kg = milligrams per kilogram
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TABLE 4-8

CALCULATION OF INITIAL LEACHATE CONCENTRATIONS
CANNON AFB SWMU 31

Cs Koc Kd Po Cw
Chemical (mg/kg) foe (mL/g)  (mL/g) B 0, H' (gfem®)  (mglL)
Benzo(a)anthracene 2.4 0.0004 3.98E+05 1.59E+02 0.24 0.16 1.37E-04 1.6 0.0151
Benzo(a)pyrene 2.7 0.0004 1.02E+06 4.08E+02 0.24 0.16 4.63E-05 1.6 0.0066
Benzo(b)fluoranthene 5.6 0.0004 1.23E+06 4.92E+02 0.24 0.16 4.55E-03 1.6 0.0114
Dibenzo(a,h)anthracene 0.63 0.0004 3.80E+06 1.52E+03 0.24 0.16 6.03E-07 1.6 0.00041
Indeno(1,2,3)pyrene 2.3 0.0004 3.47E+06 1.39E+03 0.24 0.16 6.56E-05 1.6 0.00166
Arsenic 4.6 - - 29 0.24 0.16 0.0 1.6 0.158
Chromium 130 - - 19 0.24 0.16 0.0 1.6 6.8
Lead 930 - - 8,000 0.24 0.16 0.0 1.6 0.116
Cs = Cw Kd + M
pPb

C, = soil concentration, mg/kg

C,, = initial leachate concentration, mg/L

f,. = fraction organic carbon content

Ko = organic carbon distribution coefficient, mL/g (USEPA 1996)

Kq = distribution coefficient, mL/g (=K,.*f,. for organics, K4 at pH=6.8 for metals) (USEPA 1996)
0,, = water-filled soil porosity

0, = air-filled soil porosity

H' = dimensionless Henry's Law constant (USEPA 1996)
P, = dry bulk density, g/cm®

URS Greiner Woodward Clyde
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TABLE 4-9

MODEL-PREDICTED CONCENTRATIONS
CANNON AFB SWMU 31

Source Conditions Active Transport Unsaturated Zone Saturated Zone Screening Levels
Processes
o
£ « s | s |2 Region VI
_ 7 20 I SO e = =1 C, Cu (Cu Tap Water MCL
Chemical 1218|1823 8 |mmg| mony| *F mgy | PAF |©MILE Theq T (moi)
3] Qa = 5! S
2 5| <|3 (mg/L)
v v 1.0 0.0151 6.0 0.0025
v v v - 0 - 0
v v v 2,003 7.5E-06 | 14607.1 | 1.03E-06
Benzo(a)anthracene ~ ~ - ~ 2.4 0.0151 - 0 . 0 9.2E-05 -
v v v 14,543 | 1.04E-06 - -
v v v v - 0 - 0
v v 1.0 0.0066 6.0 0.0011
v v v - 0 - 0
v v v 5,131 1.3E-06 | 37,439 1.8E-07
Benzo(a)pyrene ~ ~ ~ ~ 2.7 0.0066 - 0 . 0 9.2E-06 0.0002
v v v 37,258 | 1.8E-07 - -
v v v v - 0 - 0
v v 1.0 0.0114 6.0 0.0019
v v v - 0 - 0
v v v 6,188 1.8E-06 | 45,147 2.5E-07
Benzo(b)fluoranthene ~ ~ ~ ~ 5.6 0.0114 - 0 - 0 9.2E-05 -
v v v 44,944 | 2.5E-07 - -
v v v v - 0 - 0
v v 1.0 4.1E-04 6.0 6.9E-05
v v v - 0 - 0
. v v v 19,113 | 2.2E-08 | 139,470 | 3.0E-09
Dibenzo(a,h)anthracene ~ ~ ~ ~ 0.63 0.00041 - 0 . 0 9.2E-06 -
v v v 138,812 | 3.0E-09 - -
v v v v - 0 - 0
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MODEL-PREDICTED CONCENTRATIONS
CANNON AFB SWMU 31

TABLE 4-9

Source Conditions Active Transport Unsaturated Zone Saturated Zone Screening Levels
Processes
o
& « s | s |2 Region VI
_ 7 20 I SO e = =1 C; Cu (Cul Tap Water | MCL
Chemical =) E 3 g2 | 5 2 | (mg/kg) | (mg/L) AR (mg/L) DAF |(Cu)s (ma/L) MSSL (mg/L)
R o = 5! S
& o | < | 2 (mg/L)
[oa)
v v 1.0 0.00166 6.0 0.00028
v v v - 0 - 0
v v v 17,446 | 9.5E-08 | 127,307 | 1.30E-08
Indeno(1,2,3)pyrene ~ ~ - ~ 2.3 0.00166 - 0 . 0 9.2E-05 -
v v v 126,759 | 1.31E-08 - -
v v v v - 0 - 0
v v 1.0 0.158 6.0 0.026
Arsenic v v v 4.6 0.158 365 4.3E-04 2,658 5.9E-05 4.5E-05 0.05
v v v 265 6.0E-04 - -
v v 1.0 0.1 6.0 0.0
Chromium v v v 130 6.8 240 0.000 1,741 0.0001 0.18 0.1
v v v 174 0.001 - -
v v 1.0 0.1 6.0 0.0
Lead v v v 930 0.116 100,402 | 1.16E-06 | 732,064 | 1.58E-07 0.015 0.015
v v v 73,046 | 1.59E-06 - -

* Pulse duration = 100 years.

** Decay half-life = 10 years for SVOCs and 100 years for metals.
Cs = maximum detected soil concentration

Cw = initial leachate concentration based on equilibrium partitioning

AF = attenuation factor for unsaturated zone calculated from MULTIMED results

(Cw)u = soil water concentration at bottom of unsaturated zone (= Cw / AF)

DAF = dilution-attenuation factor for initial groundwater mixing zone calculated from MULTIMED results
(Cw)s = groundwater concentration at water table after initial mixing (= Cw / DAF )
"-" indicates factor is not applicable or factor/concentration could not be calculated based on model results

indicates predicted concentration exceeds highlighted screening level
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