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HWB-CAFB 06-006 

Dear Colonel West: 

RON CURRY 
SECRETARY 

The New Mexico Environment Department (NMED) has completed its review of Cannon Air 
Force Base's (the Permittee) 2006 "Final No Further Action Report for Fire Training Area No.4 
(FTA-4)" Report. NMED hereby approves the report; however, fuel contaminated soil is still 
present at the site at concentrations greater than NMED's industrial direct exposure total 
petroleum hydrocarbons (TPH) screening guidelines. Therefore, NMED has determined that this 
site is not yet eligible for a Corrective Action Complete detennination. 

The Pennittee must submit a work plan within 90 days of receipt of this letter proposing 
activities to remove soil containing TPH concentrations greater than the industrial direct 
exposure screening level for jet fuel at the site. If the Pennittee chooses, the work plan may 
include activities to remove soil with TPH greater than residential New Mexico Soil Screening 
Levels (NMSSLs) to ultimately achieve Corrective Action Complete Without Controls status. If 
the Pennittee chooses to leave soils containing TPH concentrations that are greater than 
residential cleanup levels, then the NF A determination would be Corrective Action Complete 
With Controls. The Permittee must use the cleanup levels specified in the New Mexico 
Environment Department guidance document titled Total Petroleum (TPH) Screening Levels, 
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(November, 2005). These guidelines can be found at 
http://www. nmenv.state. nm. us!hwb!data/guidance. 

Because the remedy at this site is relatively simple and can be accomplished in a short period, 

NMED recommends that the Permittee submit an Accelerated Corrective Measures Work Plan 

pursuant to the New Mexico Hazardous Waste Permit and Corrective Action Fee Regulations 

Section 20.4.2.7 part B of the 2006 NM Fee Regulations. 

If you have any questions concerning this letter, please contact Tammy Diaz-Martinez of my staff 

at 505-428-2552. 

Sincerely, 

\\ c /~ 
- \...-

ohn E Kieling O 
Manager 
Permits Management Program 

JEK:td 

cc: J. Bearzi, NMED HWB 
D. Co brain, NMED HWB 
C. Frischkom, NMED HWB 
L. King, EPA Region 6 ( 6PD-N) 
K. Doll, CAFB 
C. Tims, CAFB 
File: CAFB 2006 and Reading 

HWB-CAFB-06-006 
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EXECUTIVE SUMMARY 

This No Further Action (NF A) Report presents a comprehensive summary of the work completed 
to date at sites within Fire Training Area No. 4 (FTA4) at Cannon Air Force Base (AFB), New 
Mexico, to support a consideration of NF A by the New Mexico Environment Department 
(NMED). Most recently, a Voluntary Corrective Action (VCA) was completed as a Base-initiated 
risk-based management decision consisting of contaminated soil removal at the site. Previous 
investigations of the site and the Corrective Measures Study (CMS) indicated that the primary 
contamination at the site consisted of petroleum-contaminated soil (PCS) in the area of the former 
fire-training pit. Efforts during the VCA were focused on removing the most contaminated soil to a 
depth of 2 feet (ft). Prior to the VCA, work at the facility included Remedial Investigations (Ris), 
Resource Conservation and Recovery Act (RCRA) Facility Investigations (RFis), the CMS, and 
associated supplemental data collection activities to support characterization of the site prior to the 
VCA. The locations of Cannon AFB and FTA4 are shown on Figures 1-1 and 1-2, respectively. 
Solid waste management units (SWMUs) within FTA4 include the following: 

• 
• 
• 
• 

SWMU 1 09-Fire Training Pit 
SWMU 110-Underground Waste Oil Tank 
SWMU 111-Unlined Pit 
SWMU 112-0il/Water Separator 

NMED is authorized by the U.S. Environmental Protection Agency (EPA) to implement the federal 
RCRA hazardous waste program and oversee the corrective action program activities conducted in 
accordance with Cannon AFB's Hazardous Waste Facility Permit (Permit). NMED issued a RCRA 
Permit to Cannon AFB on December 17, 1989. Cannon AFB's Draft RCRA Part B Permit 
Application, submitted in July 1999 (revised in November 2005), refers to the status of various 
assessment, investigation, and remediation projects for a number of SWMUs on the Base. According 
to the Operations Plan, SWMUs 109, 110, 111, and 112 were incorporated into one area (FTA4) for 
the Ris and RFis based on their proximity and the interrelated nature of their historical operations. 

Based on the site investigations and CMS conducted to date, the primary chemicals of concern at 
FTA 4 are petroleum hydrocarbons associated with the storage and use of JP -4 during training 
exercises. The Phase II RFI risk assessment did not characterize potential risks associated with a 
residential use scenario. Therefore, using the NMED Technical Background Document for 
Development of Soil Screening Levels guidance available at the time (NMED 2001 ), a task was 
conducted as part of the CMS to determine whether any chemicals were present at the site that 
would require corrective action. Data from the RI conducted in 1992 by Woodward-Clyde 
Consultants and the RFI conducted in 1997 by Harza Environmental Services were compared to the 
NMED soil screening levels. This comparison confirmed that there is no significant human health 
risk requiring further action at FTA4. Corrective action at SWMU 109 was recommended in the 
CMS relative to PCS by the use of passive bioventing. 

Additional soil sampling was performed in November 2004 to determine the extent of PCS 
requiring cleanup following NMED (2003) guidance (Total Petroleum Hydrocarbon Screening Guidelines). 

'" Based on the results of the sampling program the corrective measure was revised to a presumptive 
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Executive Summary 

remedy to remove contaminated soil by excavating and disposing contaminated soils at SWMU 109, 

rather than to implement bioventing. As part of the VCA, the Base initiated a risk-based 

management decision where petroleum-contaminated soil was excavated across the area within 

SWMU 109 to a depth of 2 ft. 

The results of VCA field activities and previous investigations are summarized below to support the 

recommendation for the future of the four FT A 4 SWMU s. 

• 

• 

• 

• 

• 

• 

Results of the 1985 investigation and 1988 and 1991 Rls indicated that soil had been 

impacted by the fire training activities with FTA4. Primary contaminants in soil included 

petroleum hydrocarbons and benzene, toluene, ethylbenzene, and xylenes (BTEX). No 

human health or ecological risk assessment was conducted during these early investigations. 

Results of Phase II RFI in 1997 indicated that volatile organic compounds (VOCs) and 

semivolatile organic compounds (SVOCs) were detected in one soil boring in the vicinity of 

the former fire training pit to depths of 95 ft. Total petroleum hydrocarbon (fPH) was 

detected in all soil borings and at concentrations greater than 1000 milligrams per kilogram 

(mg/kg) in one soil boring in the vicinity of the former fire training pit. 

During the Phase II RFI, human health risk and ecological risk assessments were conducted 

and 11 chemicals (5 human health chemicals and 6 ecological chemicals) were identified as 

chemicals of potential concern. Calculated risk for receptors (human population and deer 

mouse population) was less than regulated cancer and noncancer risks. Results of the risk 

assessments indicated minimal or negligible carcinogenic and noncarcinogenic risks due to 

exposure to individual chemicals. 

As noted in previous investigations of the site, the 2001 CMS evaluated corrective action 

alternatives for each SWMU. The no action alternative was selected for SWMUs 110, 111, 

and 112. Passive bioventing was the selected alternative for remediating PCS at SWMU 109. 

An evaluation of the data collected during previous investigations relative to the 2003 TPH 

guidance from the NMED was conducted in 2004. The resulting technical memorandum 

recommended additional sampling in the vicinity of SWMU 109 to determine whether 

passive bioventing was the appropriate corrective action to effectively remediate 

contaminated soil. 

With the aid of additional sample results collected in November 2004, a VCA at SWMU 109 

was conducted by excavating contaminated soil in the area of the former fire-training pit to a 

depth of 2 ft. The contaminated soil was disposed offsite and the excavation was backfilled 

with clean soil. 

Residual levels ofTPH remain in subsurface soil at FTA-4, but the potential for risks due to 

direct exposure is negligible. 
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Executive Summary 

The results of previous investigations, risk evaluations, and activities associated with the VCA at 
FTA4 support a recommendation ofNFA for each SWMU in accordance with NMED NFA 
Criterion #5: 

The site was characterized/ remediated in accordance with applicable state and/ or 
federal regulations, and the available data indicate that contaminants pose an 
acceptable level of risk under current and projected future land use. 
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1. INTRODUCTION 

1.1 Report Purpose and Scope 
This No Further Action (NF A) Report presents a comprehensive summary of the work completed 
to date at sites within Fire Training Area No.4 (FTA4) at Cannon Air Force Base (AFB), New 
Mexico, to support a consideration of NF A by the New Mexico Environment Department 
(NMED). Most recently, a Voluntary Corrective Action (VCA) was completed as a Base-initiated 
risk-based management decision consisting of a contaminated soil removal at the site. Previous 
investigations of the site and the Corrective Measures Study (CMS) indicated that the primary 
contamination at the site consisted of petroleum-contaminated soil (PCS) in the area of the former 
fire-training pit. Efforts during the VCA were focused on removing the most contaminated soil to a 
depth of 2 feet (ft). Prior to the VCA, work at the facility included Remedial Investigations (Ris), 
Resource Conservation and Recovery Act (RCRA) Facility Investigations (RFis), the CMS, and 
associated supplemental data collection activities to support characterization of the site prior to the 
VCA. The locations of Cannon AFB and FTA4 are shown in Figures 1-1 and 1-2. The locations of 
the solid waste management units (SWMUs) comprising FTA4 are shown on Figure 1-3. SWMUs 
within FTA 4 include the following: 

• 
• 
• 
• 

SWMU 1 09-Fire Training Pit 
SWMU 110-Underground Waste Oil Tank 
SWMU 111-Unlined Pit 
SWMU 112-0il/Water Separator 

The VCA Report was prepared for Cannon AFB and the U.S. Army Corps of Engineers (USACE) 
under Environmental Restoration Services Contract No. W9128F-04-D-0004. 

1.2 Regulatory Framework 
NMED is authorized by the U.S. Environmental Protection Agency (EPA) to implement the federal 
RCRA hazardous waste program and oversee the corrective action program activities conducted in 
accordance with Cannon AFB's Hazardous Waste Facility Permit (Permit). NMED issued a RCRA 
Permit to Cannon AFB on December 17, 1989 (revised in 2005). Cannon AFB's Draft RCRA Part 
B Permit Application, submitted in July 1999, refers to the status of various assessment, 
investigation, and remediation projects for a number of SWMU s on the Base. According to the 
Operations Plan, SWMUs 109, 110, 111, and 112 were incorporated into one area (FTA4) for the 
previous investigations based on their proximity and the interrelated nature of their historical 
operations. 

Based on the site investigations and CMS conducted to date, the primary chemicals of concern at 
FTA4 are petroleum hydrocarbons associated with the storage and use ofJP-4 during training 
exercises. The Phase II RFI risk assessment did not characterize potential risks associated with a 
residential use scenario. This characterization task was conducted as part of the CMS, and used the 
NMED Technical Background Document for Development if SoilS creening Levels Guidance available at the 
time (NMED 2001) to determine whether any chemicals are present at the site that would require 
corrective action. Data from the RI conducted in 1992 by Woodward-Clyde Consultants 

#85320 v2 • Final Cannon FT A-4 Report 1-1 
FTA4 No Further Action Report 

June2006 



Section 1 

(Woodward-Clyde) and the RFI conducted in 1997 by Harza Environmental Services (Harza) were 

compared to the NMED soil screening levels. This comparison confirmed that there is no 

significant human health risk requiring further action at FT A 4. Corrective action at SWMU 109 was 

recommended in the CMS relative to PCS by the use of passive bioventing. 

Additional soil sampling was performed in November 2004 to determine the extent of PCS 

requiring cleanup following NMED (2003) guidance (Total Petroleum I-[ydrocarbon Screening Guidelines). 

Based on the results of the sampling program the remedy was revised to excavation and offsite 

disposal of contaminated soils at SWMU 109, rather than to implement bioventing. 

1.3 Site History 
Cannon AFB is located in Curry County, New Mexico, approximately 7 miles west of the city of 

Clovis (Figure 1-1). Cannon AFB occupies 4,320 acres, primarily consisting of the airfield and 

associated operations, maintenance, and support facilities that are located northwest of the airfield. 

Housing facilities are located in the former northwest portion of the Base, west of U.S. Highway 277 

and north of U.S. Highway 60. Additional Base support facilities, such as the munitions storage area, 

and current fire department training area, are located south and east of the airfield. 

FTA4 is located near the southeast corner of Cannon AFB, approximately 2,000 ft southeast of the 

end ofRunway 31 (Figure 1-2). FTA4 consists of four SWMUs as shown in Figure 1-3. 

SWMU 109 was used as a fuel truck cleaning area between 1961 and 197 4. An estimated 1,000 

gallons of fuel percolated into the ground as a result of these activities (Walk, Haydel, and 

Associates, Inc. 1990). In 197 4, the site was activated as a fire training area that used a shallow 

concrete pit containing a mock aircraft. Commingled waste oils, solvents, and recovered jet fuel JP-4 

were burned during fire training exercises conducted from 197 4 to 197 5. An underground waste oil 

tank (SWMU 110) was installed in 1975 and used to burn recoveredJP-4 during exercises until1995. 

After 1995, the SWMU was no longer used as a fire training area (Harza 1997). 

Prior to 1985, runoff generated during fire training exercises at SWMU 109 collected in the unlined 

pit at SWMU 111. The pit was backfilled in 1985 prior to the installation of the oil/water separator 

(SWMU 112). The pit was filled with gravel and included internal drainage features that conveyed 

excess fuel and water to the oil/water separator (SWMU 112) located in the northeastern part of the 

site. These drainage features included an underground pipe running from the pit to the oil/water 

separator. The separator was removed in 1997; however, the underground pipe is still in place. A 

mock airplane was formerly located in the center of the former concrete pit. 

Only one corrective action was recommended in the CMS (Foster Wheeler Environmental2001)

passive bioventing at SWMU 109. The No Action Alternative was selected for SWMUs 110 and 111. 

The oil/water separator had already been removed from SWMU 112 and the total petroleum 

hydrocarbon (TPH)-contaminated soil in the vicinity of SWMU 112 was addressed under SWMU 

111, for which the No Action Alternative was selected. 

Soil boring samples collected during the Remedial Investigation (Woodward-Clyde 1992) and Phase 

II RFI (Harza 1997) indicated that TPH concentrations exceeding the action level at the time (5,000 

milligrams per kilogram [mg/kg]) were detected at four locations associated with SWMU 109 (Foster 
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Wheeler Environmental2001). The maximum TPH concentration (38,500 mg/kg) was detected at a 
depth of 0 to 0.5 ft (Woodward-Clyde 1992). 

Because of the limited historical data, additional soil sampling was performed in November 2004. 
The associated data review and the sampling plan are presented in the Evaluation ofTotal Petroleum 
f-!ydrocarbons in Soil at Fire-Training Area 4 Technical Memorandum (Technical Memorandum) (TtFW 
2004). The sampling results are presented in the Phase I Investigation Report (TN&A 2005). The 
remedy selection was revisited in 2004 and the Base opted to implement a presumptive remedy to 
remove the contaminated soil from the site by excavating and disposing contaminated soils at 
SWMU 109. Cannon AFB decided that contaminated soil removal was a better remedy because the 
source could be removed within a shorter period of time compared to operating an in situ system 
over a period of several years. 

The revised remedy is described in detail in the Final Work Plan Addendum for the Removal f!f 
Contaminated Soil at SWMU 109 (Fire Training Area No.4) (Final Work Plan Addendum) (TtEC 2005). 
The revised remedy was implemented as a VCA in April 2005 (TtEC 2005). 

The VCA took place in March and April2005 following a Base-initiated risk-based management 
decision consisting of contaminated soil removal at the site. Previous investigations of the site and 
the CMS indicated that the primary contamination at the site consisted of PCS in the area of the 
former fire-training pit, SWMU 109. Efforts during the VCA were focused on removing the most 
contaminated soil to a depth of 2 ft. No removal activities were required at SWMU s 110, 111, and 
112 because the results of the CMS (Foster Wheeler Environmental2001) recommended no action 
for these sites. Section 4 provides additional details of the VCA activities that took place at FTA4. 

1.4 Document Organization 
The report is organized as follows: 

• 

• 

• 

• 

• 

• 

• 

Section 1 contains the report purpose and organization . 

Section 2 summarizes the description and history for each of the seven sites . 

Section 3 provides a description of previous investigations and site activities . 

Section 4 provides a description of the VCA . 

Section 5 provides a summary of the contamination assessment, human health risk 
assessment, ecological risk assessment, and a description of the current conditions of the 
site. 

Section 6 presents the conclusion and recommendations for FTA4 . 

Section 7 lists the references used to develop this report . 
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2. BACKGROUND INFORMATION 

Sections 2.1 to 2.4 present background information and descriptions of the four SWMU s (1 09, 110, 
111, and 112), in addition to the results of the CMS report. Previous investigations of FTA4 are 
discussed in Section 3. 

2.1 SWMU 1 09-Fire Training Pit 
SWMU 109 was used as a fuel truck cleaning area between 1961 and 1974. An estimated 1,000 
gallons of fuel percolated into the ground as a result of these activities (Walk, Haydel, and 
Associates, Inc. 1990). In 197 4 the site was activated as a flre training area. Commingled waste oils, 
solvents, and recovered JP-4 were burned during flre training exercises conducted from 197 4 to 
1975. The underground waste oil tank (SWMU 110) was installed in 1975 and used to burnJP-4 
recovered during exercises until 1995. After that time, the SWMU was no longer used as a flre 
training area (Harza 1997). 

This SWMU contained a 40-ft by 70-ft rebar-reinforced concrete-lined pit with a 4-ft berm that was 
removed in December 2000. The pit was filled with gravel and included internal drainage features 
that conveyed excess fuel and water to the oil/water separator (SWMU 112) located in the northeast 
part of the site. These drainage features included an underground pipe running from the pit to the 
oil/water separator. The separator was removed in 1997; however, the underground pipe is still in 
place. A mock airplane consisting of a plane fuselage and supporting struts was formerly located in 
the center of the pit. Details of pit construction were determined using as-built drawings provided 
by Cannon AFB. The concrete pit was reportedly saturated with water during some flre training 
exercises. An aboveground fuel tank supplied fuel to the burn pit via an underground pipeline. The 
aboveground tank was removed from the site. 

The primary concern at SWMU 109 was PCS as a result of flre training activities in the area. This 
SWMU was affected most by previous activities at FTA4. During the CMS, the corrective action 
objective (CAO) of attaining the TPH action level of 5,000 mg/kg was identified for SWMU 109 in 
the CMS. Five corrective measures alternatives were evaluated for SWMU 109 and the preferred 
alternative (Alternative 5) was the installation of a bioventing system. This alternative was selected 
because it would attain all of the evaluation criteria and meets the CAO for SWMU 109 at the lowest 
estimated cost. Bioventing is relatively easy to implement and can be conducted onsite with periodic 
maintenance and sampling. 

Prior to implementation of the bioventing system and because of the limited historical data, 
additional soil sampling was performed in November 2004. The associated data review and the 
proposed sampling plan are presented in the Technical Memorandum (TtFW 2004). The sampling 
results are presented in the Phase I Investigation Report (TN&A 2005). The remedy selection was 
revisited in 2004 and it was decided to excavate and dispose contaminated soils at SWMU 109, 
rather than to implement bioventing. 

The revised remedy is described in detail in the Final Work Plan Addendum. The revised remedy 
was implemented as a VCA in March and April2005 (TtEC 2005). 
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2.2 SWMU 110-Underground Waste Oil Tank 
The underground waste oil tank (SWMU 110) was a 2,000-gallon storage tank installed in 1975. The 
tank stored recovered JP-4 fuel for use during flre training exercises. The tank was removed in 
March 1989, and approximately 204 cubic yards of soil were excavated from around the tank. Data 
collected during the Phase II RFI at soil boring SB12, drilled in proximity to SWMU 110, indicated 
low levels of TPH contamination in the upper 30 ft of soil (Harza 1997). 

At the time of the tank removal, excavated soil was placed on heavy-gauge plastic on a plot adjacent 
to the abandoned runway for landfarming. Foster Wheeler Environmental conducted confirmation 
sampling in September 2000 to assess the remaining levels of contamination in the landfarmed soil. 
Five soil samples were collected in the deeper areas of the landfarm (1 to 1.5 ft) and analyzed for 
TPH. TPH concentrations in all of the samples were below the then-current TPH action level of 
5,000 mg/kg. All equipment and structures have been removed from SWMU 110. The CMS for 

SWMU 110 recommended no action for this site. 

The primary concern at SWMU 110 was PCS as a result of flre training activities in the area. In the 

CMS, a CAO was identifled for attaining the TPH then-current action level of 5,000 mg/kg. The 

highest concentrations ofTPH (77.5 mg/kg detected at SB12 and 330 mg/kg detected in landfarm 
soil) were well below the action level of 5,000 mg/kg. Therefore, no action was the preferred 

alternative for SWMU 110 because all detected concentrations ofTPH were below the 5,000 mg/kg 
action level. 

2.3 SWMU 111-Unlined Pit 
Prior to 1985, the unlined pit (SWMU 111) was used to collect runoff from SWMU 109 after flres 

were extinguished during flre training exercises. The pit was backfilled in 1985 prior to the 
installation of the oil/water separator (SWMU 112). All equipment and structures have been 
removed from SWMU 111. The CMS for SWMU 111 recommended no action for this site. 

The primary concern at SWMU 111 was PCS as a result of flre training activities in the area. The 
CAO of attaining the TPH action level of 5,000 mg/kg was identifled for SWMU 111 in the CMS 
(Foster Wheeler Environmental2001). The highest TPH concentration detected at SWMU 111 

(1,040 mg/kg detected at SB14) was below the then-current TPH action level of 5,000 mg/kg. 
Therefore, no action was the preferred alternative for SWMU 111 because all detected 
concentrations of TPH were below the 5,000 mg/kg action level. 

2.4 SWMU 112-0ii/Water Separator 
The oil/water separator (SWMU 112) was activated in 1985 at the location of the former unlined pit 
(SWMU 111). The oil/water separator received wastewater from the flre-training pit that was then 
discharged to a nearby leachfleld. The SWMU was removed in 1997 along with the associated leach 

fleld. SWMU 112 should be removed from the Permit because the oil/water separator is no longer 
onsite and all related soil contamination is addressed under SWMU 111. 
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The primary concern at SWMU 112 was PCS as a result of fire training activities in the area; 
however, no CAOs were identified for SWMU 112 in the CMS because the oil/water separator and 
associated leach fields were no longer onsite and all related soil contamination was addressed under 
SWMU 111. Because no CAOs were developed for this SWMU, no corrective measures alternatives 
were developed or selected. It was recommended in the CMS that SWMU 112 be removed from 
Cannon AFB's Permit. 
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3. PREVIOUS INVESTIGATIONS AND SITE ACTIVITIES 

This section presents an overview of the investigations prior to the VCA-related activities in late 
2004. Previous investigations covered in this section include the following: 

• 
• 
• 
• 
• 

IRP Phase II Confirmation/ Quantification Stage 1-1985 
Remedial Investigation-1988 
Remedial lnvestigation-1991 
Phase II RFI-1997 
Corrective Measures Study-2001 

Table 3-1 presents a summary of the sampling programs conducted 1985-1997. Figure 3-1 presents 
a map of the FTA4 area showing the sampling locations corresponding to the investigations covered 
in Sections 3.1 through 3.4. 

3.1 Installation Restoration Program Phase II Confirmation/ 
Quantification Stage 1-1985 

In 1985, Radian Corporation conducted the first investigation and field sampling designed to 
determine whether or not historical activities at FTA4 had contaminated the soil. This initial 
investigation focused on contamination in the area of SWMU 109. 

Two soil borings (9A and 9B) were drilled and from these two soil borings five samples were 
analyzed for oil and grease, lead, and purgeable VOCs (EPA Method 8010/8020). Samples were 
collected at depths from 5.5 to 45 ft. Sample results indicated the presence of oil and grease, and 
lead at this SWMU. Samples were not analyzed for TPH during this initial investigation. 
Recommendations and a human health and ecological risk assessment were not conducted at this 
site (Radian 1988). Table 3-2 presents a summary of the results for the analytes detected in soil 
samples collected at FTA4 during the 1985 investigation. 

3.2 Remedial lnvestigation-1988 
The objective of the investigation conducted by Walk, Haydel, and Associates, Inc. in 1988 was to 
assess potential soil contamination; this investigation was designed to supplement the previous 
investigation conducted by Radian in 1988. Soil samples were analyzed for the following parameters: 

• 

• 

BTEX-EP A SW -846 Method 8260B 

Toxicity Characteristic Leaching Procedure (fCLP) RCRA Metals (arsenic, barium, 
cadmium, lead, selenium, and silver)-EP A Method 1311/601 OB, 7000 Series 

Field sampling included nine borings drilled in the runoff and underground fuel storage tank area. 
This investigation included 3 soil borings with 13 samples each (0 to 101.5 ft bgs) analyzed for 
benzene, ethylbenzene, toluene, and xylenes (BTEX); arsenic; barium; cadmium; selenium; and 
silver. An additional6 soil borings with 13 samples each (0 to 101.5 ft bgs) were analyzed for 
arsenic, barium, cadmium, selenium, and silver. All borings were located near SWMU 110, SWMUs 
111/112, and the land farm area associated with the underground waste oil tank removal. Table 3-2 
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presents a summary of the results for the analytes detected in soil samples collected at FTA4 during 

the 1988 investigation. 

The investigation confirmed the underground storage tank had leaked an estimated 1,000 gallons of 

fuel, and it was estimated contamination would remain in the flrst 55 to 85 ft of soil below the 
surface. High concentrations of BTEX were detected immediately adjacent to the tank to a depth of 

60 ft. Concentrations declined rapidly between 60 and 100 ft and there was no evidence of lateral 
migration. No organic compounds were detected in the runoff area. Metals (barium, selenium, and 

silver) were detected in several borings across the site above background concentrations, but within 

ranges typical of soils. There were isolated occurrences of arsenic and cadmium between 7.5 and 30 
ft at concentrations above those typical for soils. Analysis of these results indicated the detected 

concentrations of metals may be naturally occurring, and they were not considered the result of 
introduced contamination. Additionally, toxicity test results indicated metals present would not be 
expected to leach to levels considered hazardous. Again, samples were not analyzed for TPH during 

this second investigation. 

Following this investigation, Cannon AFB personnel removed the underground storage tank and 

approximately 204 cubic yards of surrounding soil in March 1989. Excavated soils were disposed by 

landfarming. No adverse impacts to public health and the environment were expected, and this 
action further minimized the possibility of any adverse impacts from the site. A human health and 

ecological risk assessment was not conducted at this site (Walk, Haydel, and Associates, Inc. 1990). 

3.3 Remedial lnvestigation-1991 
The objective of the investigation conducted by Woodward-Clyde in 1991 was to evaluate the nature 

and extent of the presence of potentially hazardous contaminants at 18 Cannon AFB sites, including 

FTA4. Surface and subsurface soil sampling programs were designed to supplement the previous 

investigations conducted by Radian (1988) and Walk, Haydel, and Associates, Inc. (1990). Data 
collected at the soil boring locations were used to further evaluate the extent of potential 
contamination and to perform a baseline risk assessment to determine if the area poses a risk to 

human health and the environment. Soil samples were analyzed for the following parameters: 

• BTEX-EPA SW -846 Method 8260B 
• TPH-EP A SW -846 Method 418.1 
• Metals (chromium and lead)-EP A Method 601 OB 

Four surface soil samples (0 to 0.5 ft bgs) and 35 subsurface samples (61 to 100ft below ground 

surface [bgs]) were collected at FTA4. Xylenes and ethylbenzene occurred in the soil in the near 

surface to approximately 6ft bgs at boring 1093, and down to approximately 12ft bgs at boring 
1094. This occurrence correlated well with the fuel staining observed during the fleld sampling effort 

near the wings of the mock airplane. Metals were detected at concentrations above background 

levels at SWMU 109. TPH was detected in the soil from ground surface to approximately 5 ft bgs at 

boring 1091; down to 6ft bgs at boring 1093, and down to 20ft bgs at boring 1094. Table 3-2 
presents a summary of the results for the analytes detected in soil samples collected at FTA4 during 

the 1991 investigation 
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Findings showed that the lateral extent of ethylbenzene and xylene contamination was not well 
defined, but was probably confined to the area immediately outside the concrete berm and liner 
underlying the mock airplane. VOC contamination did not extend deeper than 10 ft bgs based on 
results from borings 1093 and 1094. TPH contamination was found at the surface in three soil 
boring locations and could be present in other areas of the SWMU where stained soil was observed 
during the field sampling event. Vertically, TPH contamination correlated well with the detections of 
ethylbenzene and xylenes (Woodward-Clyde 1992). 

3.4 Phase II RCRA Facility lnvestigation-1997 
The objectives of the 1997 report conducted by Harza were to sample potentially affected media at 
the site and perform necessary analyses on a sufficient number of samples collected at appropriate 
locations and/ or intervals to identify all contaminants of concern and the extent of contamination; 
determine the fate and transport characteristics of each contaminant of concern; perform a human 
health and ecological risk assessment to determine if site conditions pose a risk to human health or 
the environment; and support a decision of NFA or the selection of corrective measures. Soil 
samples were analyzed for the following parameters: 

• 
• 
• 
• 

VOCs-EPA SW-846 Method 8260B 
SVOCs-EPA SW-846 Method 8270A 
Cyanide-EPA SW-846 Method 9012 
TPH-EP A SW -846 Method 418.1 

• Target Analyte List Metals-EPA SW -846 Method 601 OB and 7000 series 

The Phase II RFI included conducting a passive soil gas survey and drilling 19 soil borings to collect 
77 soil samples at various locations at FTA4. TPH concentrations in soil detected at two borehole 
locations (SB01 and SB11) associated with SWMU 109 exceeded the CMS action level of 5,000 
mg/kg. VOCs were detected above the method reporting limits only in 1 boring (SB01) located at 
the former fire training pit site. VOCs detected in soil included toluene; ethylbenzene; m&p-xylene; 
o-xylene; isopropylbenzene; n-propylbenzene; 1,3,5-trimethylbenzene; 1,2,4-trimethylbenzene; sec
butylbenzene; p-isopropyltoluene; n-butylbenzene; 1,2-dibromo-3-chloropropane; naphthalene; and 
2-butanone. Individual VOC detections in boring SB01 were recorded at depths of 3 ft, 19 ft, 27 ft, 
38ft, 42ft, 55 ft, and 95 ft. SVOCs were detected above method reporting limits only in soil boring 
SB01. TPH was detected in each of the 19 soil borings drilled during the RFI, and TPH 
concentrations greater than 1000 mg/kg were detected to a depth of 42 ft bgs at SB01 in the vicinity 
of the former fire training pit. Table 3-2 presents a summary of the results for the analytes detected 
in soil samples collected at FTA 4 during the 1997 investigation 

Human health risk and ecological risk assessments were conducted and 11 chemicals (5 human 
health chemicals and 6 ecological chemicals) were identified as chemicals of potential concern. 
Receptors (human population and deer mouse population) were postulated and evaluated for 
exposure to the 11 chemicals. Results of the human health risk assessment found that cancer and 
noncancer risks to any of the receptors were several orders of magnitude lower than the regulated 
cancer risk, indicating that exposure to the site contaminants was negligible and that site 
contaminants did not pose a significant risk to human health. Results for the ecological assessment 
found that the site possesses a low potential for adverse ecological effects, and that actual risks were 
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probably even less than those calculated (Harza 1997). A summary of the results of the human 
health risk assessment conducted during the 1997 RFI is presented in Table 3-3. 

Based on these results of the investigation and subsequent human health and ecological risk 
assessments, a no action remedial alternative was recommended for FTA4, including SWMUs 109, 

110, 111, and 112 (Harz a 1997). A summary of the results of the ecological risk assessment 
conducted during the 1997 RFI is presented in Table 3-4. 

3.5 Corrective Measures Study-2001 
This study conducted by Foster Wheeler Environmental in 2001 described the evaluation of 
corrective measures conducted for SWMUs 109, 110, 111, and 112, which together form FTA4 at 

Cannon AFB. The primary concern at these SWMUs was soil contaminated with TPH as a result of 

fire training activities in the area. The objective of this report was to identify and evaluate potential 

corrective measures alternatives to prevent future impact to human health and the environment. 

The CAO was to attain the TPH action level at the time of 5,000 mg/kg for SWMUs 109, 110, and 

111. No CAOs were identified for SWMU 112 because all of the soil contamination related to this 

unit was addressed in SWMU 111. Five corrective measures alternatives were evaluated for SWMU 

109. The preferred alternative was the installation of a passive bioventing system; this alternative 

(Alternative 5) was selected because it met all of the corrective measures alternative evaluation 

criteria and the CAO. This preferred alternative included installing approximately 10 soil venting 

wells to allow oxygenation of the contaminated vadose-zone soils to stimulate bioremediation of the 

TPH. No action was the only corrective measures alternative evaluated for SWMUs 110 and 111 

because all detected concentrations ofTPH were below the action level. No corrective measures 

alternatives were evaluated for SWMU 112 because the oil/water separator and associated leach 
fields were removed from the site in 1997. Therefore, it was recommended that SWMU 112 be 

removed from the Cannon AFB Hazardous Waste Facility Permit (Foster Wheeler Environmental 

2001). 

Fate and transport modeling of representative contaminants (toluene, naphthalene, and total 
xylenes) was used to simulate contamination migration. The Seasonal Soil Compartment model was 

used, and results of the 30-year simulations for current, normal conditions at Cannon AFB predicted 

vertical contaminant migrations of 101, 65, and 94ft for toluene, naphthalene, and total xylenes, 
respectively. In summary, even where conservative assumptions were used, the model predicted that 

there would be no adverse effects on groundwater quality due to the transport of residual 
contamination in the unsaturated zone at FTA4 (Foster Wheeler Environmental2001). 

As part of the CMS, a risk-based screening-level evaluation was performed using NMED soil 
screening guidance available at the time (NMED 2001). This screening-level evaluation was 

conducted to assist in corrective action decision-making as part of the CMS for FTA4 at Cannon 

AFB. Prior to the CMS, investigations of this site included Ris in 1988 (Walk, Haydel, and 
Associates, Inc. 1990) and 1991 (Woodward-Clyde 1992), and an RFI in 1997 (Harza 1997). 

Based on the results of the risk screening for analytes detected in soil during the 1992 RI and the 

1997 RFI, there are no unacceptable noncarcinogenic or carcinogenic risks associated with FTA4, 

with the exception of the presence of benzo(a)pyrene at a concentration exceeding the soil screening 
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level (SSL) in one surface soil sample. Direct residential exposure to benzo(a)pyrene is infrequent 
and should not present a hazard to current or future receptors. Additionally, the No Further Action 
Alternative at FTA4 will protect groundwater from future degradation due to leaching because of 
limited inftltration predicted by fate and transport modeling. 

Additional information on the CMS risk-screening results as it relates to the site conceptual model is 
presented in Section 5.6. 
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4. VOLUNTARY CORRECTIVE ACTION 

The CMS report for FTA4 was prepared in 2001 (Foster Wheeler Environmental2001) and the 
CAO developed for SWMUs 109, 110, and 111 was to meet the then-current TPH action level of 
5,000 mg/kg in soil. Based on the results of the CMS, No Action was the only corrective measures 
alternative evaluated for SWMU s 110 and 111 because all detected concentrations of TPH were 
below the action level. No CAO was developed for SWMU 112 because the oil/water separator and 
associated leach field at this site had been removed previously and all related soil contamination was 
addressed under the corrective action for SWMU 111. SWMU 109 was the only SWMU that 
warranted corrective action because there was known TPH contamination at this site based on 
previous sampling programs. 

The recommended corrective measure for SWMU 109 in the CMS was passive bioventing. Passive 
bioventing was selected as the remedy for SWMU 109 based on data from investigations in 1991 and 
1997. To determine the current site conditions so that design parameters for the remedy could be 
established, a Phase I Soil Investigation was conducted at SWMU 109 in November 2004. The 
results of this investigation (TN&A 2005) supported a decision to implement a presumptive remedy 
to remove the source of contamination by excavating and disposing the contaminated soil rather 
than implementing passive bioventing. 

Section 4.1 summarizes the information originally presented in the 2004 Technical Memorandum 
(ftFW 2004), which outlined the work completed through the CMS for FTA4 and the 
recommended sampling to determine site conditions prior to corrective action. Section 4.2 presents 
the sampling program conducted in November 2004 (fN&A 2005) in response to the Technical 
Memorandum. Section 4.3 provides the results of the VCA conducted, which consisted of 
contaminated soil removal, offsite disposal, and excavation backfilling. 

4.1 Evaluation of Site Conditions 
A technical memorandum was developed in 2004 to present the background information and 
rationale for proposed sampling to confirm the concentration of petroleum hydrocarbons in soil at 
FTA4 prior to implementing any corrective action. The Technical Memorandum (ftFW 2004) 
presented supporting information from current site conditions, previous investigations; the CMS for 
SWMUs 109, 110, 111, and 112 (Foster Wheeler Environmental2001); and the regulatory 
framework for addressing residual petroleum contamination in soil at the site. SWMU 109 was the 
primary area of interest at FTA4 addressed in this memorandum because it is the area impacted the 
most by previous activities at FTA4. 

Based on the investigations conducted to date, the primary chemicals of concern at FTA4 are 
petroleum hydrocarbons associated with the storage and use of JP-4 during training exercises. A risk 
assessment was conducted as part of the Phase II RFI to evaluate risk to human and ecological 
receptors from exposure to site contaminants (Harza 1997). The risk assessment concluded that 
human health and ecological risks associated with exposure to contamination at FTA4 were 
negligible under the conditions of the site at that time. 
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As part of the CMS, human health risks were re-evaluated because the previous investigations did 

not characterize potential risks associated with a residential use scenario. Using the NMED guidance 

available at the time (NMED 2001 ), along with data from the RI conducted in 1992 by Woodward

Clyde and the RFI conducted in 1997 by Harza, concentrations of chemicals in soil were compared 

to the NMED SSLs. This comparison confirmed that there is no significant human health risk 
requiring further action at FTA4. The detailed results of this evaluation are presented in Appendix B 

of the Final CMS Report (Foster Wheeler Environmental2001). 

Although NFA was recommended to address health risks at this site, the presence of petroleum in 

soil required attention. Since the CMS was submitted in 2001, the NMED Hazardous Waste Bureau 

issued TPH screening guidelines to support the evaluation and determination of cleanup levels for 

sites impacted by releases of petroleum hydrocarbons (NMED 2003). NMED provided a TPH 
screening guideline for each type of petroleum product based on the assumed composition for 
petroleum products released at a site. Based on the fact that JP-4 was the fuel used at FTA4, 
screening guidelines for jet fuel were used to determine the extent of contaminated soil requiring 
remediation at the site. The residential direct exposure soil screening guideline for TPH in soil is 940 

mg/kg, and the industrial direct exposure guideline is 2,350 mg/kg. 

Based on the corrective measures alternative evaluation presented in the Final CMS Report (Foster 

Wheeler Environmental2001), the preferred corrective measures alternative for remediation ofPCS 

at SWMU 109 was passive bioventing. Passive bioventing is relatively easy to implement and can be 

conducted onsite with periodic maintenance and sampling over a period spanning several years. 

The selection of the remedial alternative (passive bioventing) was based upon analytical data 

collected in 1991 and 1997. In order to define the current extent of contamination, additional 

sampling at FTA4 was proposed in the Technical Memorandum to confirm the levels of petroleum 

in soil at locations where previous investigations indicated elevated levels of contamination, and at 

new locations to help define the lateral and vertical extent of contamination. The new sample 
locations were selected using the passive soil gas data collected for diesel-range organics (DRO), as 

was the case during the Phase II RFI (Harza 1997). The area of the highest DRO concentrations in 

soil gas was centered around the former concrete pad at SWMU 109, and the new locations were 

proposed within this area. Confirmation samples and additional data were collected to more 
accurately delineate the current extent of contamination because it is likely that petroleum in soil has 

degraded over the past several years since the most recent investigation of the site. 

The proposed sampling program was implemented as the pre-VCA site characterization to delineate 
the current extent of PCS at FTA4 and to re-evaluate the corrective action required for the site. 

Because Cannon AFB wanted to accelerate cleanup of FTA4 to facilitate site closure in 2006, the 

primary focus of the corrective measures evaluation for this site included contaminated soil removal 

and offsite disposal as presented in Section 4.3. 

4.2 Pre-Voluntary Corrective Action Site Characterization 
Based on the recommendation for additional sampling at FTA4 presented in the Technical 
Memorandum, the PbaJe I !mJeJtigation at Fire Training Area .:f. (Phase I Investigation) took place at 

FTA4 in November 2004. The objective of this project was to confirm subsurface petroleum soil 

contamination in the vicinity of SWMU 109, SWMU 111, and SWMU 112. The investigation was 
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focused primarily around SWMU 109, but included one boring in the vicinity of SWMUs 111 and 
112. The field investigation was implemented to confirm the vertical and horizontal extent of 
contamination. 

Sampling locations were based on the locations recommended in the Technical Memorandum. A 
total of 13 boreholes were sampled using direct push technology drilling techniques and a total of 34 
soil samples were collected for TPH-DRO analysis. The locations of the boreholes drilled and 
sampled during the Phase 1 investigation are presented in Figure 3-1. Staining and strong odors 
were generally observed only in the upper 2 to 4ft of soil in some borings. Of the 14 samples with 
analytical results exceeding the screening criteria, 8 had observed staining and/ or odors. Photo
ionization detector (PID) field screening results appeared to be a better indicator of soil 
contamination. Of the 14 samples with analytical results exceeded the screening criteria, 10 had PID 
readings exceeding 100 parts per million (ppm) (TN&A 2005). 

The analytical results confirmed that soil in the SWMU 109 area were impacted with residual TPH
DRO at concentrations greater than NMED guideline for jet fuel for both residential direct 
exposure (940 mg/kg) and industrial direct exposure (2,350 mg/kg) scenarios. Table 4-1 presents a 
summary of the analytical data collected during the Phase 1 investigation. The highest 
concentrations ofTPH-DRO (up to 15,000 mg/kg at 0 to 1 ft) were identified in a boring located 
on the southern edge of the former concrete pit at SWMU 109. Cross-sections presented in the 
Phase I Investigation report show that, at most locations, the soil contamination declines to less 
than the residential direct exposure guideline of 940 mg/kg at a depth of 5 ft bgs. However, PCS 
was found at depths of 10 ft bgs and greater in only two borings located in the vicinity of the former 
concrete pad (fN&A 2005). 

Based on the results from the Phase I Investigation and previous investigations, PCS is present in 
the vicinity of SWMU 109. The depth of contamination across the site ranges from less than 3 ft to 
greater than 20ft in a localized area. The deepest soil contamination was detected south-southeast of 
the former concrete pit at SWMU 109. Areas immediately beneath the former SWMU 109 concrete 
slab appear to have relatively low concentrations; however, prior investigative data suggest that 
higher concentrations may be present (fN&A 2005). 

4.3 Voluntary Corrective Action Activities 
Although risk due to direct exposure to petroleum hydrocarbons is limited in the vicinity of SWMU 
109, the primary purpose of the VCA was to remove PCS from SWMU 109 to eliminate the source 
of contamination and any associated risk. The VCA included excavating an area covering 
approximately 7,000 square ft as defined by the data collected during the Phase I Investigation 
(fN&A 2005). The VCA involved removing the top 2 ft of soil from this defined area as shown in 
Figure 4-1. 

VCA field activities were performed in two phases between March 28 and April 22, 2005 (ftEC 
2005). The purpose of the field activities was to remove PCS from the area of the former concrete 
pad within SWMU 109. 
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4.3.1 Waste Characterization 

Prior to excavating, one sample was collected from 0 to 2 ft using a hand auger within the 

excavation footprint where the highest levels of contamination were expected to exist. The purpose 

of this sample was to provide data for waste characterization of the PCS. The waste characterization 

sample was analyzed for the following parameters: 

• 
• 
• 
• 
• 
• 
• 
• 

TPH-DRO-EPA SW-846 Method modified 8015M 
TCLP VOCs-EPA SW-846 Method 1311/8260B 
TCLP SVOCs-EPA SW-846 Method 1311/8270 
TCLP pesticides-EPA SW-846 Method 1311/8081 
TCLP herbicides-EPA SW-846 Method 1311/8151 
TCLP metals-EPA SW-846 Method 1311/6010B and 7470A 

Ignitability-EP A SW -846 Method 1311/1010 
Reactivity (cyanide and sulfide)-EPA SW-846 Method Chapter 7 

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. landfarm facility in 

Hobbs, New Mexico. 

4.3.2 Excavation Activities 

PCS was excavated from within the delineated footprint and stockpiled onsite in a temporary storage 

area. The stockpile area was bermed and lined and covered in plastic to prevent cross contamination 

and runoff from the PCS during the 2-week period between the excavation and disposal and 

backfilling activities. 

A total of approximately 740 tons ofPCS soil was excavated and transported from FTA4 for offsite 

disposal at the Rhino Environmental, Inc. landfarm facility. All soil was exported under 

nonhazardous waste manifests. 

4.3.3 Confirmation Sampling 

Confirmation samples were collected from the sidewalls and floor of the excavation to verify the 

concentrations of petroleum contamination remaining in place prior to backfilling. Five discrete 

samples were collected at intervals along the sidewalls and three samples were collected from the 

floor of the excavation. Confirmation samples were analyzed for TPH-DRO using EPA SW-846 

Method modified 8015M. Table 4-2 presents a summary of the TPH-DRO results for confirmation 

samples. There were two exceedances of the TPH-D RO regulatory guideline of 940 mg/kg (NMED 

2003). The highest detection of 7,200 mg/kg occurred in the sample collected from the southeastern 

wall of the excavation. The other exceedance was on the western side of the excavation floor (2,200 

mg/kg). The exceedance of the duplicate sample result from the western excavation sidewall (990 

mg/kg) was not considered significant (TtEC 2005). Although TPH concentrations in confirmation 

soil samples exceed screening levels, environmental risk is negligible because the chemical specific 

risk screening evaluation completed during the CMS indicated there are no unacceptable 

noncarcinogenic or carcinogenic risks associated with FTA4. Additionally, the potential for future 

degradation to groundwater due to leaching is unlikely to occur due to limited inftltration predicted 

by fate and transport modeling conducted during the CMS. 
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Additional information on the CMS risk-screening results as it relates to the site conceptual model is 
presented in Section 5.6. 

4.3.4 Backfilling, Compaction, and Grading Activities 
The SWMU 109 excavation was completely backfilled using certified clean soil. The surface was 
graded to a slight mound to allow for settlement and to provide positive drainage. The first loads of 
clean fill material were imported from the Rhino Environmental, Inc. landfarm in Hobbs, New 
Mexico. Additional fill material was brought in from a second source on the property of Clovis 
Concrete in Clovis, New Mexico, on April22, 2005. A total of approximately 800 tons of clean soil 
were imported to backfill the excavation. 
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5. SITE CONCEPTUAL MODEL 

This section presents a summary of the elements of the site conceptual model for FTA4. 
Information presented in this section originally was presented in the following reports generated for 
the different phases of work completed for FTA4: 

• 
• 
• 
• 
• 
• 
• 
• 

5.1 

Installation Restoration Program Phase II Conftrmation/ Quantification Stage I-1985 
Remedial Investigation-1988 
Remedial Investigation-1991 
Phase II RFI-1997 
Corrective Measures Study-2001 
Technical Memorandum-2004 
Phase I Investigation-2005 
VCA-2005 

Soils and Geology 
Soils underlying FTA4 consist of sandy loam and loamy sand of the Amarillo soil group. The soils 
consist primarily of a fine-grained, well-sorted silty/ clayey, unconsolidated, brown/ reddish-brown 
sand. Such soils are generally classified as silty sand to clayey sand under the Unified Soil 
Classification System (Harza 1997). 

FTA4 is underlain by Ogallala Formation fluvial deposits consisting primarily of unconsolidated silty 
sand to clayey sand. These deposits include sporadic caliche layers and more extensive zones 
containing caliche-cemented nodules (Harza 1997). The total thickness of the Ogallala Formation 
beneath the site is not known because bedrock was not encountered during previous field 
investigation activities, which were conducted to depths of 90 ft. Based on available regional 
information, the Ogallala Formation may be as thick as 390 ft at Cannon AFB. 

5.2 Groundwater 
No groundwater was encountered during previous investigations of FTA4 at the maximum drilled 
depth of 90 ft. Groundwater occurs at depths ranging from 290 to 300 ft at nearby Landfill 5 (LF-
05). Occupants of the area surrounding the Base rely primarily on groundwater for irrigation. The 
nearest downgradient water well is approximately one-quarter mile from FTA4. 

Groundwater monitoring is conducted annually at several sites on the Base, including LF-05, which 
is downgradient ofFTA4. During sampling conducted in March 2000, wells were monitored for 
VOCs, polychlorinated biphenyls, pesticides, and metals. Analytes detected in the downgradient 
wells included trichloroethylene (TCE), chloroform, and metals. Metals were detected at 
concentrations that were consistent with background levels in the area (USGS 2000). Because JP-4 
was the fuel used at FTA4 during all but a brief part of its history, TCE, and chloroform were not 
believed to be chemicals of concern at this site. Groundwater analytical data from monitoring wells 
downgradient of FTA4 indicate that chlorinated solvents have not impacted groundwater due to 
previous operations at the site (USGS 2000). 
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5.3 Surface Water 
Stream valleys in Curry County tend to be fairly broad and widely spaced. Streams are ephemeral 
and drainages are poorly developed. No permanent streams exist on or near Cannon AFB (Harza 
1997). 

Historically, runoff at Cannon AFB has drained into four natural ephemeral playas. The two 
northern playas were converted into plastic-lined golf course ponds. The southern playa is still 
intact; however, the surrounding drainage patterns have been altered. The eastern playa, known as 
the North Playa Lake, was bermed on the north, west, and south sides with topsoil and concrete 
debris. Drainage ditches at Cannon AFB are concentrated around the developed/landscaped areas 
of the Base and carry runoff to the playa lakes and golf course ponds. The playa lakes have no 
surface outlet, and any water they collect is eventually lost to evaporation or inftltration, or is used 
by plants and animals. 

5.4 Nature and Extent of Contamination 
During the investigation conducted by Radian in 1985, the focus was on contamination in the area 
of SWMU 109. Two soil borings were drilled and from these two soil borings five samples (plus one 

duplicate sample) were analyzed for oil and grease, lead, and organic compounds (EPA Method 
8010/8020). Samples were collected at depths from 5.5 to 45ft. Analytical results indicated that oil 
and grease and lead were detected in subsurface soil, while organic compounds were not detected in 

any of the samples. A summary of analytical data collected during the 1985 investigation of FTA4 is 

presented in Table 3-2. 

The RI conducted by Walk, Haydel, and Associates, Inc. in 1988 focused on the area of SWMU 110 

and the associated runoff area and included sampling 3 soil borings with 13 samples each (0-101.5 ft 
bgs) and analyzing samples for BTEX, arsenic, barium, cadmium, selenium, and silver. An additional 

6 soil borings with 13 samples each (0-101.5 ft bgs) were analyzed for arsenic, barium, cadmium, 
selenium, and silver. All borings were located near SWMU 110, SWMU s 111 /112, and the land farm 
area associat~d with the underground waste oil tank removal. BTEX constituents were detected in 
soil in the vicinity of SWMU 110 to a depth of 101.5 ft. Arsenic, barium, cadmium, selenium, and 

silver were detected in soil, but only arsenic and barium were detected at concentrations exceeding 
natural background levels evaluated at the time. No TPH data were collected during this 
investigation (Walk, Haydel, and Associates, Inc. 1990). A summary of analytical data collected 
during the 1988 RI is presented in Table 3-2. 

The RI conducted by Woodward-Clyde evaluated the nature and extent of contamination at 18 

Cannon AFB SWMUs, including FTA4. Four surface soil samples (0 to 0.5 ft bgs) and subsurface 
samples (61 to 100ft bgs) were collected at FTA4 and were analyzed for VOCs, TPH, chromium, 
and lead. Other than acetone, ethyl benzene and xylenes were the only VOCs detected in soil above 
the method reporting limit. TPH concentrations at two soil boring locations (1093 and 1094) located 

near SWMU 109 exceeded the CMS action level of 5,000 mg/kg at depths ranging from 0 to 6ft 

(Woodward-Clyde 1992). The deepest detections of TPH occurred in soil boring 109 3 at depths of 
SOft and 60ft bgs (215 and 203 mg/kg, respectively). A summary of analytical data collected during 
the 1991 RI is presented in Table 3-2. 
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The Phase II RFI conducted by Harza from October 1996 through February 1997 included a 
passive soil gas survey, 19 soil borings, and 77 soil samples collected at various locations at FTA4. 
VOCs were detected above the method reporting limits only in one boring (SB01) located at the 
former flre training pit site to a depth of 95 ft. SVOCs were detected above the method reporting 
limits only in soil boring SB01. TPH concentrations in soil detected at two borehole locations (SB01 
and SB11) associated with SWMU 109 exceeded the CMS action level of 5,000 mg/kg (Harza 1997). 
A summary of analytical data collected during the Phase II RFI is presented in Table 3-2. 

5.5 Contaminant Fate and Transport 
Fate and transport modeling of representative contaminants was used to simulate contaminant 
migration through the unsaturated (vadose) zone to determine whether residual contamination could 
reach the water table. The representative contaminants modeled were toluene, naphthalene, and total 
xylenes. These three chemicals were selected based on their mobility and elevated concentrations in 
soil at FTA4. Simulations were performed assuming excessive precipitation to evaluate the transport 
effects of these chemicals with increased inflltration. 

The Seasonal Soil Compartment (SESOIL) model was used for the fate and transport modeling 
(General Sciences Corporation 1998). The SESOIL model has been used by many local, state, and 
federal agencies at several sites across the country to evaluate unsaturated zone contaminant 
migration due to surficial or subsurface source releases. 

SESOIL is a one-dimensional vertical transport model designed to simultaneously simulate water 
transport, sediment transport, and contaminant fate for the unsaturated zone (Wisconsin 
Department of Natural Resources 1994). Input data include soil physical parameters, contaminant 
chemical parameters, and meteorological information. The speciflc input parameters are presented in 
Appendix A of the Final CMS Report (Foster Wheeler Environmental2001). 

The processes simulated by the SESOIL model are categorized into three cycles: hydrology, 
sediment washload, and pollutant transport; each cycle is a separate subroutine within the SESOIL 
code (Wisconsin Department of Natural Resources 1994). The SESOIL model is a compartmental 
model that allows the user flexibility to divide the unsaturated zone into separate layers and simulate 
contaminant release and migration within each layer down to the water table. The result is a 
calculated leachate concentration that will be introduced to groundwater. The model simulates 
leaching to groundwater and subsequent mixing that ultimately provides a groundwater 
concentration as a calculated result. 

The simulations performed for the CMS applied conservative assumptions that tend to overestimate 
the potential for contaminant migration. The greateiit concentrations of residual contamination 
detected in soil samples from FTA4 were used to calculate loading rates for the representative 
chemicals. The contaminant sources were modeled as instantaneous releases from the top 22 ft of 
the soil column. Groundwater was modeled as 290 ft bgs. The simulation of normal conditions for 
each contaminant used climatic data speciflc to Clovis, New Mexico. 

The results of the 30-year simulations for the current, normal conditions at Cannon AFB predicted 
vertical contaminant migrations of 101, 65, and 94ft for toluene, naphthalene, and total xylenes, 
respectively. Within the 30-year period, simulation under normal, current conditions indicated that 
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none of the contaminants would reach groundwater. The increased infiltration from the addition of 

one 24-hour, 100-year storm per year had a negligible effect on transport of naphthalene and total 

xylenes, and these contaminants did not reach groundwater. Under increased infiltration, toluene 

showed a similar trend in vertical migration as depth increased. The modeling indicated that 
degradation of groundwater from the migration of the contaminants in soil is unlikely under current 
conditions where inftltration of water into the vadose zone is minimal. 

In summary, even where conservative assumptions are used to overestimate the potential for 
contaminant migration, the model predicts that there will be no adverse effects on groundwater 
quality due to the transport of residual contamination in the unsaturated zone at FTA4. An extended 

discussion of the modeling effort, including model output, is presented in the CMS (Foster Wheeler 

Environmental2001). 

5.6 Human Health Risk Evaluation 
As part of the CMS, a risk-based screening-level evaluation was performed using NMED soil 

screening guidance available at the time (NMED 2001). This screening-level evaluation was 

conducted to assist in corrective action decision-making as part of the CMS for FTA4 at Cannon 

AFB. Prior to the C:MS, investigations of this site included Rls in 1988 (Walk, Haydel, and 
Associates, Inc. 1990) and 1991 (Woodward-Clyde 1992), and an RFI in 1997 (Harz a 1997). 

5.6.1 Data Usability 
For the risk screening completed as part of the CMS, data from the 1990 and 1992 Rls and the RFI 

were evaluated for usability based on their ability to meet current data quality objectives. Data for 

metals detected in samples collected for the 1990 RI had elevated method detection limits because 

of matrix interference. Because the detection limits are higher than some of the chemical-speciftc 

SSLs in the NMED guidance (NMED 2001), these data cannot be compared to the SSLs. 
Therefore, only data from the 1992 RI and 1997 RFI reports were used in the risk screening. 

Soil samples have been collected at FTA4 from depths up to 80 ft bgs. For comparison to 
background values and to the risk-based SSLs, only those samples collected between 0 and 12ft bgs 

were used. It is assumed that humans are not exposed to soils below 12ft. 

5.6.2 Screening-Level Evaluation 

The maximum detected concentrations of metals in soil were compared to background values for 

Cannon AFB provided in the 1997 background geochemistry report (Woodward-Clyde 1997). Only 

thallium was detected during the RFI at concentrations below the background value and eliminated 

from further evaluation. The screening-level evaluation used the residential SSLs provided in 
NMED guidance (NMED 2001) for carcinogens (based on a cancer risk of 1 x 10-5

) and 

noncarcinogens (based on a hazard quotient of 1.0). 

For organic analytes and metals detected at levels exceeding background, the corresponding SSLs 

were adjusted to account for potential cumulative effects. Eight carcinogenic analytes were detected 

in soil during the RFI, while no carcinogens were detected in soil during the 1992 RI. Twenty 
noncarcinogenic analytes were detected in soil during the RFI and two noncarcinogens were 

detected in soil during the 1992 RI. According to NMED guidance, the SSLs for carcinogens were 

divided by the number of carcinogens detected, and the SSLs for noncarcinogens were divided by 
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the number of noncarcinogens detected. Lead is not included in the number of noncarcinogenic 
analytes (per NMED guidance) and the lead SSL was not adjusted in the screening procedure 
(NMED 2001). 

The maximum analyte detections from each dataset were compared to the adjusted SSLs. Some 
SSLs are based on the saturation limit of the analytes and for these the maximum concentration is 
compared directly to the saturation level. The following analytes were detected above the adjusted 
SSLs: 

• 

• 

1992 RI-Xylenes 

1997 RFI-Aluminum, antimony, arsenic, barium, benzo(a)pyrene, benzo(b )fluoranthene, 
chromium VI, iron, manganese, naphthalene, silver 

For chemicals exceeding the adjusted SSLs, the potential risks were further evaluated. Hazard 
quotients for noncarcinogens were derived by dividing the maximum detected concentrations by the 
unadjusted SSLs (for noncarcinogens). Cancer risks were calculated by dividing the maximum 
concentration by the SSL and then multiplying by 1 x 10 5 (the cancer SSL is based on a cancer risk 
of 1 x 10 5

). Chemical-specific hazard quotients (HQs) were summed to provide a conservative site
specific hazard index (HI). Likewise, cancer risks for each chemical were summed to estimate total 
excess cancer risk. These are conservative estimates because the actual exposure concentrations 
would be lower than the maximum detected concentrations used for screening. 

5.6.3 Screening Results for 1992 Remedial Investigation Data 
The noncarcinogenic HI for the 1992 RI dataset is 0.046 and is based on the maximum detection of 
chromium VI. The maximum detection of lead, 6.8 mg/kg, was significantly below the SSL of 400 
mg/kg. None of the detected analytes had carcinogenic SSLs. The SSLs for ethylbenzene and 
xylenes are both based on the saturation limit of each analyte. Only the maximum detection of 
xylenes (290 mg/kg) exceeded the SSL of 63 mg/kg (Foster Wheeler Environmental2001). 

Because xylenes exceeded the SSL, the data for xylenes were further evaluated. The maximum 
concentration (290 mg/kg) was detected in a sample collected from subsurface soil at a depth of 4 
to 6 ft bgs. The assumptions used to derive the screening levels are conservative for subsurface soils 
because exposure to subsurface soils (primarily through volatilization and intrusive activities) would 
probably be considerably less than for surface soils. The maximum detection of xylenes in surface 
soil of 0.008 mg/kg is well below the SSL. Xylenes were only detected in 11 of the 51 samples 
collected at the site, and most of the method detection limits were at approximately 0.001 mg/kg. 
Based on the low frequency of detection and the low concentrations detected, site-wide average 
concentrations of xylenes are not expected to result in adverse effects (Foster Wheeler 
Environmental2001). 

5.6.4 Screening Results for 1997 RCRA Facility Investigation Data 
The total estimated carcinogenic risk at FTA4 is 2.2 x 10 5

. The main contributor to cancer risk is 
benzo(a)pyrene with a carcinogenic risk of 1.2 x 10 5; it is also the only analyte with a cancer risk 
greater than the acceptable risk value of 1.0 x 10-5

• The total HI for noncarcinogenic analytes is 1.5; 
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no individual analyte had an HQ greater than 1.0. The SSLs for ethylbenzene, toluene, and xylenes 

SSLs are based on the saturation limit. Concentrations of none of these analytes exceeded SSLs. 

Only the maximum detected concentration ofbenzo(a)pyrene at 0.750 mg/kg exceeded the NMED 

screening level of 0.620 mg/kg; the concentrations in the remaining 41 sample values were well 
below the screening level. The maximum concentration of benzo(a)pyrene was detected in a surface 

soil sample, and this analyte was not detected in any of the other 17 surface soil samples collected 
across the site. Benzo(a)pyrene was detected twice in subsurface soils (each at a depth of 4 ft) at 

concentrations of 0.0903 mg/kg and 0.0358 mg/kg, but was not detected in the remaining 22 
subsurface samples. The detection limit of benzo(a)pyrene for most samples was approximately 
0.030 mg/kg. Thus, given the low frequency of detection and the low concentrations detected site 

wide, the risk associated with the average exposure to benzo(a)pyrene across FTA4 is well within the 
acceptable range, and does not warrant corrective action. 

5.6.5 Human Health Risk Conclusions 

Based on the results of the risk screening for analytes detected in soil during the 1992 RI and the 

1997 RFI, there are no elevated noncarcinogenic or carcinogenic risks associated with the four 
SWMUs comprising FTA4, with the exception of the presence ofbenzo(a)pyrene at a concentration 

exceeding the SSL in one surface soil sample. Direct residential exposure to benzo(a)pyrene is 

infrequent and should not present a hazard to current or future receptors. Additionally, no further 

action is required at FTA4 to protect groundwater from future degradation due to leaching because 

of limited inflltration predicted by fate and transport modeling. 

5. 7 Ecological Risk Assessment 
The ecological risk assessment for FTA4 was conducted during the Phase II RFI (Harza 1997) to 

evaluate the potential for contaminants in soil to impact ecological receptors. Concentrations of 

chemicals of potential ecological concern (COPECs) and the associated risk were evaluated for the 

deer mouse as the selected indicator species. COPECs selected for FTA4 included 

benzo(k)fluoranthene, fluoranthene, phenanthrene, pyrene, and zinc. 

The ecological risk characterization was based on determining HQs for individual COPECs relative 

to deer mouse exposure at the site. Because there was more than one COPEC and the effects of 

toxicity and exposure were similar, the sum of the HQs was used to create a hazard index. The 
ecological risk index for FTA4 was 0.2, indicating a low potential for adverse ecological effects 

occurring at the site. 

5.7.1 Data Usability 
For this risk screening, COPECs were selected through a six-step screening procedure and those 

that passed the initial screening process included phenanthrene, fluoranthene, pyrene, 

benzo(k)fluoranthene, iron, and zinc. The six-step process excluded (1) chemicals not detected in at 

least one soil sample; (2) chemicals deemed to be laboratory contaminants; (3) contaminant 

concentration samples less than the ecotoxicity threshold; (4) contaminant samples present at 

concentrations less than Cannon AFB background concentrations; (5) samples collected below 3 ft 

because burrowing animals are not generally exposed to soils below 3 ft, and samples collected 

below 5 ft because plants are not generally exposed to soils below 5 ft; and (6) single sample site 
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non-biomagnifying chemicals above background or ecotoxicity thresholds. Additionally, iron was 
not considered to represent significant adverse risk and was eliminated from further concentration. 

Small burrowing animals were considered potentially at highest risk; therefore, the deer mouse was 
selected as the indicator organism. Deer mouse populations are generally more common at the site, 
and could be exposed through inhalation, dermal contact, and ingestion pathways. Additionally, deer 
mouse is a common prey item for higher trophic organisms, including raptors and reptiles. 

5.7.2 Screening-Level Exposure Evaluation 
The assessment endpoint for this evaluation was the mortality of the deer mouse population and the 
corresponding measurement endpoint was chemical toxicity. 

The ecological risk screening evaluation focused on pathways with maximum exposure potential. 
Magnitude, duration, and frequency of exposures were estimated to derive an estimate of chemical 
intake. A conservative assumption found that all of a deer mouse's diet was derived from plants, and 
furthermore, all of its water requirement could be met through this diet. Contaminant 
concentrations in plant material at the site were estimated using bioaccumulation factors; a 
bioaccumulation factor of 0.1 was selected for the COPECs. 

Daily COPEC dietary intake estimates were products of plant concentration and food intake. 
COPEC dose from incidental soil ingestion was estimated as the product of the maximum COPEC 
concentration in soil and 2 percent of the food intake. The intake was then converted to a body 
weight mass basis by dividing by 30 grams, the weight of a reference deer mouse. 

5.7.3 Screening-Level Effects Evaluation 
The effects evaluation was based on appropriate toxicity reference values (fRV), which corresponds 
to the measurement endpoint, or chemical toxicity to deer mouse. The oral dose of 75 mg/kg per 
day was used from mouse studies, and assuming an uncertainty factor of 10, a TRV of 7.5 mg/kg 
per day was derived for pyrene. 

TRVs were not estimated for benzo(k)fluoranthene, phenanthrene, and zinc. Therefore, an oral dose 
of 1.108 mg/kg per day for benzo(a)pyrene was used, giving an estimated TRV of 0.111 mg/kg per 
day for benzo(k)fluoranthene. The oral TRV for phenanthrene was taken as one-half that of 
fluoranthene. Finally, a TRV of 39.9 mg/kg per day was given as an estimate for zinc. All of these 
COPECs had an uncertainty factor of 10. 

5.7.4 Risk Characterization and Uncertainty 
A screening level uncertainty was found due to lack of adequate information about factors such as 
adverse effects of COPECs on receptor organisms. Precautions were taken, and conservative 
assumptions were used to the extent possible. For purposes of the assessment, maximum 
concentrations of COPECs in soil were used, rather than the 95 percent upper confidence level, 
which was more conservative. The study assumed that the only significant exposure pathway present 
at FTA4 was plants and animals in direct contact with the soil. Therefore, ingestion was the only 
exposure pathway considered in the estimate; and dermal and inhalation pathways were not 
included. This assessment was limited to the chemicals analyzed, and furthermore, the assessment 
focused only on the indicator species (deer mouse). It was assumed that if the deer mouse 
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population was not at risk, then other biota of concern at the site (e.g., raptors) would not be at risk 

as long as COPECs did not bioaccumulate to higher trophic areas. 

5.7.5 Ecological Risk Assessment Conclusions 

Based on results of the risk screening assessment, the deer mouse population at FTA4 was not at 

significant risk from COPECs in the soil. This screening level ecological risk assessment indicated a 

HQ for pyrene of 0.004. HQs for other COPECs were: 0.002 for fluoranthene, 0.002 for 

phenanthrene, 0.12 for benzo(k)fluoranthene, and 0.01 for zinc. The ecological hazard index for 

FTA4 was 0.14, suggesting a low likelihood of adverse ecological effects. Additionally, no further 

action was required at PTA4. 

5.8 Post-Voluntary Corrective Action Conditions and Associated 
Risk 

The current exposure setting includes the physical environment, current and potential future land 

uses of the FTA4 area, and the soil that has been affected by site activities. Site historical 

information, observations made at the site during investigation activities, and results of previous 

investigations provided information used to determine the current and potential future land uses of 

the sites. Evaluation of these land uses was used to determine the potential exposure pathways 

assessed in the screening-level human health risk assessment, which are presented in the conceptual 

site exposure model (Figure 5-1). 

The screening-level conceptual site exposure model is used to identify exposure pathways, which are 

descriptions of the ways in which receptors may potentially be exposed to constituents at the sites. 

The pathway analysis involves examination of each potential constituent source, constituent 

transport pathway, and potentially exposed population to determine which combinations represent 

complete or potentially complete exposure pathways. Complete or potentially complete exposure 

pathways were then considered for further evaluation in the risk assessment. As recommended in 

NMED guidance (2003), the evaluation summarized in this section focuses on the residential 

exposure scenano. 

Under current and future conditions, the status of FTA4 will remain unchanged because operations 

ceased in 1995 and the new fire training area is now used on the Base. Currently, the area adjacent to 

the eastern boundary of the installation, closest to FTA4, is used for agricultural cropland and cattle 

grazing. At this time, a minor route used for access to Base runway operations traverses the FTA4 

area, but institutional controls in this area (e.g., re-routing, fencing, and signage) can further prevent 

intrusion into this area. 

No groundwater was encountered during previous investigations of FTA4 at the maximum drilled 

depth of 90 ft. Groundwater occurs at an approximate depth of 300 ft at nearby Landfill 5 (LF-05). 

Occupants of the area surrounding the Base rely primarily on groundwater for irrigation. The 

nearest downgradient water well is approximately one-quarter mile from FTA4. 

Groundwater monitoring is conducted annually at several sites on the Base, including LF-05, which 

is downgradient of FTA4. During sampling conducted in March 2000, wells were monitored for 

VOCs, polychlorinated biphenyls, pesticides, and metals. Analytes detected in the downgradient 

wells included TCE, chloroform, and metals. Metals were detected at concentrations consistent with 
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background levels in the area (USGS 2000). Because JP-4 was the fuel used at FTA4 during all but a 
brief part of its history, TCE and chloroform were not believed to be chemicals of concern at this 
site. Groundwater analytical data from monitoring wells downgradient of FTA4 indicate that 
contaminants have not impacted groundwater due to previous operations at the site (USGS 2000). 

Site-specific fate and transport modeling was performed to support the risk evaluation and to aid in 
corrective action selection by simulating contaminant migration through the vadose zone. The fate 
and transport of constituents that exceeded soil screening criteria were modeled using current 
normal climatic data, site-specific conditions, and chemical-specific properties (when available). The 
simulations performed for the CMS applied conservative assumptions for the fate and transport of 
these constituents in the unsaturated vadose zone. Results of the 30-year and 130-year simulations 
predicted that contaminants do not reach groundwater (300ft bgs). The results of the fate and 
transport modeling support the no further action recommendation because of limited infiltration of 
surface precipitation. 

5.9 Risk Characterization 
Based on a residential exposure scenario as demonstrated in Section 5.4, there is no risk due to 
exposure to individual chemicals in subsurface soil at FTA4. Petroleum hydrocarbons in subsurface 
soil were remediated, although there is residual contamination remaining in localized areas that poses 
limited risk to the environment. Fate and transport modeling results indicate that contaminant 
migration of residual petroleum hydrocarbons is unlikely to occur in the vadose zone that will 
impact groundwater at a depth of 300 ft. 

Exposure pathways are incomplete for surface soil and groundwater at FTA4. Surface soil (0 to 2 ft) 
was remediated during the VCA in the area of SWMU 109, and sampling results indicate there is no 
significant risk due to direct exposure to petroleum hydrocarbons. Groundwater beneath FTA4 is 
not used for drinking water. In addition, because groundwater downgradient of the sites does not 
discharge naturally through springs or water supply wells, there is no direct pathway for human 
exposure, and so there is no potential risk to human health. 

Based on results of the ecological risk screening assessment, the risk to the deer mouse population 
as the primary ecological receptor at FTA4 was not a significant. The screening level ecological risk 
assessment indicated HQs for COPECs were less than 1.0. The ecological HI for FTA4 was 0.14, 
and compared to 1.0 the results suggest a low likelihood of adverse ecological effects. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

A summary of the VCA field activities and previous investigations is presented below to support the 
recommendation for the future of SWMUs 109, 110, 111, and 112, which collectively form FTA4. 
The results of the investigations of the four sites are summarized in Table 6-1 and indicate the 
following: 

• Results of the 1985 investigation and the 1988 and 1991 Ris indicated that soil had been 
impacted by the fire training activities with FTA4. Primary contaminants in soil included oil 
and grease and BTEX. There was no human health or ecological risk assessment conducted 
during these early investigations. 

• Results of Phase II RFI in 1997 indicted that VOCs and SVOCs were detected in one soil 
boring in the vicinity of the former fire training pit to depths of 95 ft. TPH was detected in 
all soil borings and at concentrations greater than 1,000 mg/kg in one soil boring in the 
vicinity of the former fire training pit. 

• 

• 

• 

• 

During the Phase II RFI, human health risk and ecological risk assessments were conducted 
and 11 chemicals (5 human health chemicals and 6 ecological chemicals) were identified as 
chemicals of potential concern. Receptors (human population and deer mouse population) 
were exposed to levels less than those regulated for cancer and noncancer risks. Results of 
the risk assessments indicated minimal or negligible carcinogenic and noncarcinogenic risks 
due to exposure to individual chemicals. 

As noted in previous investigations of the site, the 2001 CMS evaluated corrective action 
alternatives for each SWMU. The no action alternative was selected for SWMUs 110, 111, 
and 112. Passive bioventing was the selected alternative for remediating PCS at SWMU 109. 
An evaluation of the data collected during previous investigations relative to TPH guidance 
from the NMED was conducted in 2004. The resulting technical memorandum 
recommended additional sampling in the vicinity of SWMU 109 to determine whether 
passive bioventing was the appropriate corrective measure to effectively remediate 
contaminated soil. 

The corrective measure selection was revisited in 2004 and the Base opted to implement a 
presumptive remedy to remove the contaminated soil from the site by excavating and 
disposing contaminated soils at SWMU 109. Cannon AFB decided that contaminated soil 
removal was a better remedy because the source could be removed within a shorter period 
of time compared to operating an in situ system over a period of several years. 

With the aid of additional sample results collected in November 2004, a VCA at SWMU 109 
was conducted by excavating contaminated soil in the area of the former concrete pad to a 
depth of 2 ft. The contaminated soil was disposed offsite and the excavation was backfilled 
with clean soil. 
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Section 6 

• Residual levels ofTPH remain in subsurface soil at FTA-4, but the potential for risks due to 
direct exposure is negligible. 

The results of previous investigations and risk evaluations and completion of the VCA at FTA4 
support a recommendation of NFA for each SWMU in accordance with NMED NF A Criterion #5: 

The site was characterized/ remediated in accordance with applicable state 
and/ or federal regulations, and the available data indicate that contaminants 
pose an acceptable level of risk under current and projected future land use. 
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Tables 

Table 3-1 Previous Investigation Sampling Programs at FTA4 (1985-2005) 
Number of 
Locations/ 
Samples 

1985 Stage I Investigation 1 2 borings 
5 samples 

1988 Rl 2 9 borings 
117 samples 

1991 Rl 3 4 borings 
39 samples 

1997 Phase II RFI 4 19 borings 
77 samples 

2005 Phase I lnvestigation5 13 borings 
34 samples 

Radian 1985 
2 Walk, Haydel, and Associates, Inc. 1988 
3 Woodward-Clyde 1992 
4 Harza 1997 
5 TN&A 2005 

not sampled 

DOCs 85314 

BTEX VOCs 

- X 

X -

X -

- X 

- -

SVOCs 

-

-

-

X 

-

TPH Metals 

Oil and Lead 
grease 

- TCLP RCRA 
metals 

X Chromium 
and lead 

X Metals, plus 
cyanide 

- X 
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Tables 

Table 3-2. Summary of Analytes Detected at FT A4 
Number of Number of 

Analyte Detections 1 Samples 
1985 Stage 1/nvestigation 

Metals (mglkg) 

Lead 5 5 

Organics (f.lglkg) 

Purgeable Organic Compounds NO 5 

Oil and Grease (mg/kg) 

Oil and Grease 2 5 
1988 Rl 

Metals (mg/kg) 

Arsenic 11 69 

Barium 4 72 

Cadmium 15 71 

Selenium 16 69 
Silver 41 70 

Organics (f.lglkg) 

Benzene 16 39 

Ethylbenzene 18 39 

Toluene 20 39 
Xylene 20 39 

1991 Rl 

Metals (mg!kg) 

Chromium 39 39 

Lead 39 39 

Organics (f.lg/kg) 

Ethylbenzene 1 39 

Xylenes 5 39 

TPH (mg!kg) 

TPH 10 39 

1997 Phase II RFI 

Metals (mg!kg) 

Aluminum 77 77 

Antimony 60 77 

Arsenic 77 77 

Barium 77 77 

Beryllium 77 77 

Calcium 77 77 

Chromium 77 77 

Cobalt 77 77 

Copper 70 77 

Iron 77 77 

Lead 77 77 

Magnesium 77 77 

Manganese 77 77 

Nickel 74 77 

DOCs 85215 

Minimum Maximum 
Concentration Concentration 

1.3 39 

NO NO 

37 110 

50.7 152.5 

676.9 1,713.5 

7.8 1,713.5 

57.1 198.4 

4.1 154.8 

1,060 15,200 

620 56,200 

280 64,000 

1,500 173,000 

1 .1 10.5 

0.87 19.6 

NO 19,000 

2 290,000 

46.7 38,500 

1,230 9,990 

2.1 6.2 

0.4 3.3 

15.3 1,250 

0.13 0.74 

1,580 253,000 

2.2 20.9 

1.1 5.4 

1.1 14.6 

1,830 10,700 

0.91 21.6 

702 5,520 

18.8 1,350 

2.5 28.3 

FTA4 No Further Action Report 
June2006 



Tables 

Table 3-2. Summary of Analytes Detected at FT A4 
Number of Number of Minimum Maximum 

Analyte Detections 1 Samples Concentration Concentration 
Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

Organics (f.lglkg) 

1 ,2,4-Trimethylbenzene 

1 ,3,5-Trimethylbenzene 

2-Butanone 

2-Methylnaphthalene 

4-Methylphenol 

Acetone 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzoic acid 

Bis(2-ethylhexy)phthalate 

Butylbenzylphthalate 

Chrysene 

Dibenzofuran 

Di-n-butylphthalate 

Ethylbenzene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

lsopropylbenzene 

m- & p-xylenes 

Methylene chloride 

Naphthalene 

N-butylbenzene 

N-propylbenzene 

0-xylene 

Phenanthrene 

P-isopropytoluene 

Pyrene 

sec-Butylbenzene 

Toluene 

TPH (mglkg) 

TPH 

mg/kg milligrams/kilograms 
1-1glkg micrograms/kilograms 
NO Analyte(s)not detected 

77 77 285 

1 77 ND 

75 77 51.3 

77 77 4.2 

77 77 6 

9 77 0.81 

7 77 2.9 

2 77 15.2 

7 77 104 

1 77 ND 

31 77 11 

4 77 53.6 

4 77 35.8 

2 77 93.9 

2 77 347 

3 77 193 

8 77 41.4 

4 77 41.5 

5 77 33.7 

2 77 143 

19 77 24.4 

6 77 34.6 

6 77 36.2 

2 77 88.6 

1 77 ND 

6 77 16.6 

12 77 1.1 

14 77 3.5 

8 77 2.7 

3 77 26.2 

6 77 29.3 

7 77 1.2 

4 77 83.3 

7 77 2.4 

6 77 32.9 

1 77 ND 

9 77 0.93 

32 77 16.1 

' Table shows detected analytes only. Data were obtained from Radian (1985); Walk, Haydel, and 
Associates, Inc. (1988); Woodward-Clyde (1992); and Harza (1997). 

1,950 

26.1 

322 

24.7 

27.6 

41,800 

15,500 

89.8 

11,700 

711 

3,150 

566 

750 

895 

636 

214 

274 

74.5 

688 

366 

802 

7,230 

1,230 

238 

224 

1,800 

34,100 

14 

8,580 

4,620 

4,450 

18,900 

559 

9,530 

1,340 

15.6 

4,370 

14,400 
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Analyte 

1992 Rl 

Metals (mg/kg) 

Chromium Vl3 

Lead 

Organics (mg/kg) 

Ethylbenzene 

Xylenes4 

1997 Phase II RFI 

Metals (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Chromium Vl3 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

DOCs 85316 

./es 

Table 3-3. Summary of Man Health Risk for Chemicals of Concern at FT A4 

Background 
Residential Values at 

SSL1 Effect Endpoint Cannon AFB2 

115 nc 6.6 

400 nc 5.3 

68 sat NA 

63 sat NA 

3700 nc 6432 

1.5 nc 3.15 

0.4875 ca 2.4 

260 nc 177 

7.5 nc 0.4 

11.5 nc 6.6 

225 nc 3.1 

140 nc 4.5 

1150 nc 6181 

400 nc 5.3 

390 nc 117 

75 nc 6.4 

19 nc 0.26 

19 nc 0.4 

0.305 nc 0.6 

26.5 nc 16.3 

1150 nc 14.5 

Maximum Soil Samples Above 
Boring Background 

Concentration Levels 

10.5 Yes 

6.8 Yes 

19 No 

290 No 

Total Risk 

9990 Yes 

6.2 Yes 

3.3 Yes 

1250 Yes 

0.74 Yes 

20.9 Yes 

5.4 Yes 

14.6 Yes 

10700 Yes 

21.5 Yes 

1350 Yes 

28.3 Yes 

0.69 Yes 

25.1 Yes 

0.12 No 

24.7 Yes 

27.6 Yes 

Hazard 
Quotient Cancer Risk 

4.6E-02 --
-- --

-- --
-- --

0.046 0.000 

1.4E-01 --
2.1 E-01 --

-- 8.5E-06 

2.4E-01 --

4.9E-03 --

9.1 E-02 --
1.2E-03 --
5.2E-03 --
4.7E-01 --

-- --
1.7E-01 --
1.9E-02 --
1.8E-03 --
6.6E-02 --

-- --
4.7E-02 --
1.2E-03 --

FTA4 No Further Action Report 
June2006 



Tables 

Table 3-3. Summary of Man Health Risk for Chemicals of Concern at FT A4 

Analyte 

Organics (mglkg) 

2-Butanone 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Di(2-ethylhexyl) phthalate 

Ethyl benzene 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-c,d)pyrene 

Naphthalene 

Phenanthrene 

Pyrene 

Toluene 

Xylenes 

Ca 
mg/kg 
~g/kg 
nc 

carcinogen 
milligrams/kilograms 
micrograms/kilograms 
noncarcinogen 

Residential 
SSL1 

1850 

0.775 

0.0775 

0.775 

7.75 

76.25 

43.75 

68 

115 

105 

0.775 

2.65 

90 

90 

180 

63 

NA 
sat 
SSL 

Background Maximum Soil Samples Above 
Values at Boring Background 

Effect Endpoint Cannon AFB2 Concentration Levels 

nc na 0.0898 No 

ca NA 0.565 No 

ca NA 0.75 No 

ca NA 0.895 No 

ca NA 0.636 No 

ca NA 0.688 No 

ca NA 0.274 No 

sat NA 7.23 No 

nc NA 1.23 No 

nc NA 0.238 No 

ca NA 0.224 No 

nc NA 8.58 No 

nc NA 0.559 No 

nc NA 1.34 No 

sat NA 4.37 No 

sat NA 34.1 No 

Total Risk 
-

Chemicals not analyzed as part of the background study 
Constituent for which the toxicity is evaluated at its saturation limit 
soil-screening level 

Hazard 
Quotient Cancer Risk 

2.4E-06 --

-- 9.1 E-07 

-- 1.2E-05 

-- 1.4E-06 

-- 1.0E-07 

-- 1.1E-08 

-- 7.8E-09 

-- --
5.3E-04 --
1.1E-04 --

-- 3.6E-07 

1.6E-01 --
3.1 E-04 --

7.4E-04 --
-- --
-- --

1.7 0.000023 

1 The SSL was adjusted by the number of noncarcinogens or carcinogens detected above background levels, with the exception of lead, per New Mexico guidance (NMED 2001 ). 
2 The lower value of surface and subsurface data was conservatively used. 
3 Chemical data were analyzed for total chromium and this value was conservatively screened against chromium VI . 
4 Only xylenes exceeded the Residential SSL. 
Source: (Harza 1997; Woodward-Clyde 1992) 
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Tables 

Table 3-4. Summary of Ecological Risk for Chemicals of Concern in Soil at FTA4 

Soil Range of 
Screening Concentrations Background Hazard 

Analyte Level1 Detected Concentration Quotient (HQ) 

Metals (mg/kg) 

Zinc 10 4.9-24.4 19.5 0.01 

Organics (f.lglkg) 

Benzo(k)fluoranthene 100 69.7 U-636 J - 0.12 

Fluoranthene 100 29.6 U-1 ,230 J - 0.02 

Phenanthrene 100 32 U-559 J - 0.02 

Pyrene 100 29.6 U-1 ,340 J - 0.004 

Total 0.174 
1 Biological Technical Assistance Group soil screening levels relate to inorganics and media-specific soil 

screening levels relate to organics 

Source: (Harza 1997) 

DOCs 85317 
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Tables 

Table 4-1. TPH-DRO Analytical Results for Confirmation Samples 

Sample ID Location 

C109WEW02 West Excavation 
Sidewall 

C109WEWED10 West Excavation 
Sidewall (Duplicate) 

C109SEW03 South Excavation 
Sidewall 

C109EEW04 East Excavation 
Sidewall 

C109NEW05 North excavation 
Sidewall 

C109NEEW06 Northeast Excavation 
Sidewall 

C109EEF07 East Excavation Floor 

C109WEF08 West Excavation Floor 

C109MEF09 Middle of Excavation 
Floor 

DOCs 85318 

TPH-DRO 
(mg/kg) 

810 

990 

7,200 

9.9 

20 

7.5 

630 

2,200 

210 

Exceedance of 
Residential 
Guideline 

(940 mg/kg) 

No 

Yes 

Yes 

No 

No 

No 

No 

Yes 

No 

Comments 

Duplicate of sample 
C109WEW02 

Concentration below Industrial 
Guideline of 2,350 mg/kg 
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Tables 

Table 4-2. TPH-DRO Analytical Results for Confirmation Samples 

Sample 10 Location 

C109WEW02 West Excavation 
Sidewall 

C109WEWED10 West Excavation 
Sidewall (Duplicate) 

C109SEW03 South Excavation 
Sidewall 

C109EEW04 East Excavation 
Sidewall 

C109NEW05 North excavation 
Sidewall 

C109NEEW06 Northeast Excavation 
Sidewall 

C109EEF07 East Excavation Floor 

C109WEF08 West Excavation Floor 

C109MEF09 Middle of Excavation 
Floor 

DOCs 85319 

TPH-DRO 
(mg/kg) 

810 

990 

7,200 

9.9 

20 

7.5 

630 

2,200 

210 

Exceedance of 
Residential 
Guideline 

(940 mg/kg) 

No 

Yes 

Yes 

No 

No 

No 

No 

Yes 

No 

Comments 

Duplicate of sample 
C109WEW02 

Concentration below Industrial 
Guideline of 2,350 mg/kg 
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Site 

SWMU 109-
Fire Training 
Pit 

SWMU 110-
Underground 
Waste Oil 
Tank 

SWMU 111-
Unlined Pit 

SWMU 112-
Oil/Water 
Separator 

----

i ... ~,es 

Table 6-1. Summary of Investigations and Assessments at FT A4 

Description 

This SWMU served as a fuel truck cleaning area and fire 
training area. Commingled waste oils, solvents, and 
recovered JP-4 fuel were burned during fire training 
exercises. The site contained a 40-foot by 70-foot 
concrete-lined pit with a berm and included internal 
drainage features to convey excess fuel and water to the 
oil/water separator (SWMU 112). The pit was removed in 
December 2000. A mock airplane, consisting of a plane 
fuselage and supporting struts, was formerly located at 
the center of the pit. During some fire training exercises 
the concrete pit was reportedly saturated with water. Soil 
boring samples taken at the SWMU indicate TPH 
concentrations exceeding 5,000 mg/kg are present in the 
soil. 

The underground waste oil tank was a 2,000-gallon 
storage tank installed in 1975. The tank stored recovered 
JP-4 fuel used during the fire training exercises. The tank 
was removed in March 1989, and contaminated soil was 
excavated from around the tank. Excavated soil from 
around the tank was placed on heavy-gauge plastic on a 
plot adjacent to the abandoned runway for landfarming. 

This SWMU was used to collect runoff from SWMU 109 
after fires were extinguished during the fire training 
exercises. The pit was used until 1985, when it was filled 
and replaced with the oil/water separator (SWMU 112). 

The oil/water separator was activated in 1985 at the 
location of the former unlined pit (SWMU 111 ). The 
separator received wastewater from the fire training pit 
and the water was discharged to a nearby leach field. 
The separator was removed in 1997, along with the 
associated leach field. Because the oil/water separator is 
no longer on site, all related soil contamination is 
addressed with SWMU 111. 

------- - ----------

Investigation/Assessment Results Recommendation 

Contamination: Metals detected within the range of NFA based on NMED 

background values with a few exceedances that were Criterion #5 
evaluated for risk in 1997; BTEX and VOCs detected in 
soil; TPH detected at elevated concentrations in area of 
former pit. TPH in soil required corrective action. Fate and 
transport modeling indicated no potential for impact to 
groundwater. 

Human health: No risk due to direct exposure to soil as 
determined in Phase II RFI and CMS; exposure to TPH is a 
concern driving cleanup. 

Ecological risk: No risk to ecological receptors as 
determined during the Phase II RFI. 

VCA: Soil excavated in April 2005 within the area of the 
former pit to a depth of 2 feet. Contaminated soil disposed 
off site. 

Contamination: TPH detected at elevated concentrations in NFA based on NMED 

area of former tank. TPH in soil required corrective action. Criterion #5 

Human health: No risk due to direct exposure to soil as 
determined in Phase II RFI and CMS; exposure to TPH is a 
concern driving cleanup. 

Ecological risk: No risk to ecological receptors as 
determined during the Phase II RFI. 

VCA: Petroleum-contaminated soil excavated from the site 
of the former tank and landfarmed on site. Soil was 
sampled in 2000 and determined to be clean based on 
guidance available at the time. CMS recommended no 
action for this SWMU. 

Contamination: TPH detected at low levels in samples NFA based on NMED 
collected within SWMUs. Criterion #5 

Human health: No risk due to direct exposure to soil as 
determined in Phase II RFI and CMS. 

Ecological risk: No risk to ecological receptors as NFA based on NMED 

determined during the Phase II RFI. Criterion #5 

VCA: CMS recommended no action for these SWMUs. 
TPH concentrations in soil at levels below regulatory levels. 
Phase I Investigation in 2004 indicated TPH in surface soil 
is less than 940 mg/kg guideline. 
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