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SECTION 1 
INTRODUCTION 

This remedial action plan presents the scope for an expanded bioventing system for 
in situ treatment of fuel-contaminated soils at a former fire control training area referred 
to as Site FC-2 at Kelly Air Force Base (AFB), Texas. The proposed expanded system 
activities will be performed by Parsons Engineering Science, Inc. (Parsons ES) for the 
Air Force Center for Environmental Excellence (AFCEE) Technology Transfer Division 
(ERT) under contract F41624-92-D-8036, 0017. The primary objectives of the system 
upgrade are: 

• To deliver oxygen to contaminated subsurface soil throughout the site; 

• To provide additional characterization data for closure in accordance with Texas 
risk reduction rules; 

• To continue aerobic in situ remediation of fuel-contaminated soils by injection of 
atmospheric air into soil; and 

• To sustain aerobic in situ biodegradation until hydrocarbon-contaminated soils 
within the unsaturated zone are remediated to below regulatory approved 
standards. 

A one-year bioventing pilot test was performed at this site from December 1992 to 
January 1994 to determine if in situ bioventing would be a feasible cleanup technology 
for the fuel-contaminated soils within the unsaturated zone in the source area. A radius of 
oxygen influence of at least 35 feet was observed at 4, 9, and 13.5-foot depths, at an 
average flow rate of 48 cubic feet per minute (cfm) during the initial pilot test. Based on 
6- and 12-month testing results, the actual radius of oxygen influence was estimated to be 
50 feet. Further detail on the pilot test procedure and results can be found in the Interim 
Pilot Test Results Report (Parsons ES, 1993). 

Following the one-year pilot test, soil and soil gas data confirmed significant 
contaminant removal in the entire pilot test area. Based on laboratory results from soil 
and soil gas samples taken from the most contaminated areas, reduction in soil gas 
concentrations of total volatile hydrocarbons (TVH) and total benzene, toluene, 
ethylbenzene, and xylenes (BTEX) was greater than 97 percent across the site. Total 
recoverable petroleum hydrocarbon (TRPH) concentrations in soil were reduced by 
approximately 90 percent or more in the vent well (VW), MPA, and MPC during the 1 
year pilot study. BTEX concentrations were reduced by almost 100 percent in all 3 
measured points.  The success of bioventing at this site supports the recommendation of 
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an expanded bioventing system as the most economical approach of remediating the 
remaining hydrocarbon-contaminated soils within the source area. 

Pilot test data have been used to design the expanded bioventing system to remediate 
contaminated soils at Site FC-2 to regulatory standards. The expanded system will 
consist of the existing air injection VW, four newly constructed VWs, and conversion of 
two ground water monitoring wells (MW) into air injection wells, to deliver oxygen 
throughout the remaining areas of unsaturated fuel-contaminated soils. Three new vapor 
monitoring points (MPs) will also be constructed to monitor for contaminant reduction 
and oxygen influence in the soil gas. 

This document is divided into eight sections including this introduction. Section 2 
discusses site background and includes a discussion of existing characterization data. 
Section 3 provides the results of the one-year pilot test conducted at Site FC-2. Section 4 
identifies the treatment area of the proposed expanded system; provides construction 
details of the expanded system; and recommends a proven, cost-effective approach for the 
remediation of the remaining hydrocarbon-contaminated soils within the source area at 
the site. Investigation derived waste procedures are described in Section 5, and base 
support requirements are listed in Section 6. Section 7 provides key points of contact at 
Kelly AFB, AFCEE, and Parsons ES; and Section 8 provides the references cited in this 
document. A design package for the expanded bioventing system is provided in the 
appendix. 
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SECTION 2 
SITE BACKGROUND 

2.1 HISTORY OF SITE FC-2 

Site FC-2 consists of a circular area approximately 150 feet in diameter located 
northwest of the Industrial Waste Sludge Lagoon (Site SA-2) and approximately 100 feet 
north of Leon Creek. The site'layout is presented in Figure 2.1. The area was used from 
the 1950's to 1981 for fire control training exercises. Waste petroleum, oil, and 
lubricants (POLs), and fuels were set on fire near the simulated airplane at the center of 
the site two to four times a year. The fires were extinguished with a water/protein 
mixture or an aqueous, film-forming foam. No collection facility or oil/water separator 
(OWS) was used to stop direct infiltration of fuel into the ground. Before any field 
investigations were performed, the site was regraded with fill material consisting of soils 
collected from various locations around the base. 

2.2 SITE GEOLOGY AND HYDROGEOLOGY 

Because the bioventing technology is applied to the unsaturated soils, this section 
will primarily address soils above the shallow aquifer. A geologic cross section of the 
site is shown on Figure 2.2 (orientation is on Figure 2.1). Eight to 22 feet of fill material 
is present over most of Site FC-2 (NUS, 1992). This material is poorly sorted, brown 
clay to clayey gravel with minor amounts of caliche, sand, and silt. Traces of wood, 
glass, metal, wire, and assorted construction materials were also encountered. Surficial 
materials in the top 8 feet consist of fill materials or undisturbed silts and clays. Below 
these surficial soils, groundwater is encountered in coarse grained sands, gravels or 
clayey gravels at varying depths of 15 to 18 feet below ground level (bgl). The Navarro 
clay, a blue-gray to orange brown, mottled dense plastic clay, underlies the coarse- 
grained sands and gravel. The thickness of the water bearing alluvial/fill material 
formation ranges from 1 to 11 feet. The soil types across the site appear to be well suited 
for bioventing treatment by air injection. 

Groundwater at Site FC-2 is encountered in the lower coarse-grained sediments 
described previously, above a thick clay layer of the Navarro formation. The hydraulic 
gradient at the site is very low, averaging 0.0011 horizontal feet per vertical foot (ft/ft). 
Groundwater flow in this area is south-southwesterly toward Leon Creek. Slug test data 
reported by NUS indicates an average hydraulic conductivity of 1.78 x 10"1 centimeters 
per second (cm/sec) for the alluvial aquifer. Using the average hydraulic conductivity 
value and assuming an effective porosity of 30 percent, the average seepage flow velocity 
was calculated to be 1.29 feet per day (ft/day) (NUS, 1992). The northwest to southeast 
trending Navarro high underlying FC-2 results in significant lateral changes in the 

31168\726876\KRAP 2-1 JANUARY 1996 
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saturated thickness of the alluvial aquifer. The thickness of the saturated zone ranges 
from 4.5 feet (F205) to 15.6 feet (F204). The Navarro Clay acts as a low permeable 
barrier to vertical migration for the shallow alluvial groundwater, so the primary 
migration pathway is to Leon Creek. 

2.3 SITE CONTAMINANTS 

An initial site investigation was conducted by Radian Corporation in 1986. As part 
of that investigation, Radian drilled three shallow soil borings and collected soil samples 
from 1 to 2 feet bgl and 4 to 5 feet bgl in each boring. Radian then installed three MWs, 
F201 (FT024MW001), F202 (FT024MW002), and F203 (FT024MW004), at these boring 
locations. The findings of the study are included in the Phase II, Stage 2 report (Radian 
1988). One shallow soil sample collected from F203 contained trichloroethylene (TCE) 
at 0.016 milligrams per kilograms (mg/kg) of soil. TRPH contamination ranged from 
250 to 10,000 mg/kg in shallow samples, and from 320 to 1300 mg/kg in deeper samples. 
Petroleum hydrocarbons were detected in all soil samples, to a maximum concentration 
of 10,000 ppm. A visible sheen of floating product was also encountered on the 
groundwater at F202. Furthermore, concentrations of some metals were detected at levels 
above the reported groundwater background levels in the three monitoring wells. 
Radian's soil investigation assessed soils in the top 5 feet at the site. The position of 
these sample locations are shown on Figure 2.1. 

Roy F. Weston, Inc. collected 13 soil samples in 1990 located within 30 feet of the 
simulated airplane. These samples were collected throughout the vertical profile of 
subsurface soils at the site. Low levels of organic compounds were detected in each soil 
boring. Sample results are included on Table 2.1. Sample depths were not able to be 
determined using available boring logs or analytical data reporting sheets, so they are not 
included on the table. Only four sample results were reviewed. The results of this work 
are presented in the IRP Site Characterization and Permitting for Sites E-3 and FC-2 
(Weston 1990). 

In 1991, NUS performed a soil gas survey, installed 2 permanent monitoring wells 
F204 (FT024MW004) and F205 (FT024MW005), drilled 13 soil borings, completed 4 
shallow hand auger borings, and collected 3 surface-soil samples to further define 
contamination at the site. Laboratory results, also listed on Table 2.1, indicated that 
much of the VOC, BNA and TPH contamination exists near the center of the fire training 
area within 100 feet of the simulated plane. Distribution of contamination detected in soil 
samples from the site is sporadic, with some borings located within 20 feet of each other 
containing significantly different levels of contamination. These results suggest that 
contamination may not be uniformly distributed at the site. 

Additional soil samples were collected in August-September 1995 by R.E. Wright 
Environmental, Inc. A geoprobe sampler was used to further characterize soils at the site. 
Samples were analyzed using a portable gas Chromatograph. A preliminary data report 
has been provided to Parsons ES for incorporation into this plan (R.E. Wright 
Environmental, 1995).    This data is included on Table 2.1, but only includes those 
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compounds detected. Sample depth was not included in the preliminary data report. The 
highest concentration of contaminants were identified southeast of the simulated airplane 
in the geoprobe samples. 

Additional soil gas sampling was also performed by Parsons ES in August 1995 to 
identify portions of subsurface soil that are depleted of oxygen. Oxygen is depleted in 
portions of the site where data indicate the presence of higher TPH contaminant 
concentrations. Floating product was observed in MW F202(FT024MW002). The 
probable extent of contaminated soils designated for remediation is shown on Figure 2.3. 

Contaminants in groundwater exceeded the criteria for standard 2 closures in only 2 
samples collected. 1,2-dichloroethane was detected in one sample collected from well 
TC-11. (NUS, 1992), which is upgradient of the simulated airplane. Benzene was 
detected at 2.4 mg/L during the first sampling round from MW-F202. No benzene was 
detected in subsequent sampling rounds. A oily sheen was reported in soils during the 
construction of MW-F202 (Radian 1988). Limited groundwater data was available for 
review. Further evaluation of groundwater chemistry data is necessary to assess the 
existing risk of contaminants which have been detected at the site. 

Most of the contaminant concentrations reported in the soil samples collected during 
previous investigations are below criteria for closure under risk reduction rules, standard 
number 2 (30 TAC 35 subchapter S), as shown on Table 2.1. However, accelerated 
contaminant removal from soils using bioventing will reduce the potential of migration to 
groundwater or surface water pathways. 

The concentrations of contaminants in soils with values listed in the risk reduction 
rules, are currently below the listed residential groundwater protection level (GWP). 
GWP levels are concentrations of contaminants in soils assumed protective of 
groundwater considering migration of contaminants in soils to groundwater. 
Contamination present in subsurface soils may still leach to groundwater and, if 
determined to be discharging into Leon Creek, may eventually exceed the risk reduction 
rules closure criteria for standard number 2, residential groundwater/surface water 
protection levels for risk to surface water receptors. Surface water receptors are the only 
targets threatened by contamination in the groundwater. 

Residential groundwater protection levels were chosen to provide the most 
conservative comparison with actual detected concentrations in soil. To achieve site 
closure, it may also be necessary to demonstrate that TPH in site soils is not mobile. The 
proposed upgrade to the bioventing pilot system is designed to provide the necessary 
oxygen to stimulate in situ biodegradation of petroleum hydrocarbons throughout the 
entire volume of unsaturated, contaminated subsurface soils at the site. 
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SECTION 3 
BIO VENTING PILOT TEST RESULTS 

The objectives of the initial bio venting pilot test were to: 

• Assess the potential for supplying oxygen throughout the contaminated soil 
profile; 

• To determine the rate at which indigenous microorganisms will degrade 
petroleum hydrocarbons when stimulated by oxygen-rich soil gas at this site; and 

• To evaluate the potential for sustaining these rates of biodegradation until 
hydrocarbon contamination is remediated below regulatory approved standards 
(Parsons ES, 1993). 

Because bioventing has been demonstrated to be a feasible technology for this site, 
the pilot test data was used to design a full-scale remediation system to remediate the 
soils at the site to minimize potential releases to groundwater/surface water pathways and 
to assure that contaminant levels throughout the site are below regulatory standards. 

3.1 TEST CONFIGURATION 

The pilot-scale test system installed in December 1992 at Site FC-2 consisted of an 
air injection vent well (VW) and three MPs. The pilot test location and configuration was 
based on site investigation data, which indicated that the highest TPH contamination was 
located near MW F205. This location is southwest of the simulated aircraft which was 
used during fire training exercises at the site. The three MPs were positioned southeast of 
the VW at distances of approximately 10, 20, and 35 feet, respectively, to monitor in situ 
biodegradation rates and to determine radius of oxygen influence and pressure response 
resulting from air injection at the VW. During drilling, hydrocarbon-contaminated soils 
were encountered between 10 and 15 feet below ground surface (bgs). Groundwater was 
measured at approximately 15 feet bgs during pilot test installation in the VW and nearby 
MWF205. 

The air injection VW was screened from 7 to 17 feet bgl to maximize aeration in the 
vadose soil interval exhibiting greater potential contamination. The screened interval was 
extended into the top of groundwater to allow for seasonal fluctuations. Screened 
intervals were place at 4-, 9-, and 13.5-feet bgl in each MP. The VW is located 
approximately 5 feet southeast of MW F205. Figure 3.1 shows as-built locations of the 
VW, MPs, and blower system used to conduct the one year pilot test. 
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3.2 INITIAL SOIL GAS 

Prior to any pilot test activities, initial oxygen, carbon dioxide, and total volatile 
hydrocarbons (TVH) concentrations were measured with portable field instruments. 
Initial oxygen levels were depleted (less than 1 percent) and carbon dioxide levels were 
elevated (5.4 to 8.7 percent) in MP soil gas samples collected from 9- and 13-foot bgs 
intervals. In contrast, soil gas from the background MP (MP-BG), located approximately 
300 feet northwest of the VW, contained oxygen at concentrations greater than 16 percent 
and carbon dioxide less than 3 percent at all measured depths. These initial soil gas 
results demonstrated that oxygen depletion and carbon dioxide accumulation in 
contaminated soils resulted from biodegradation of hydrocarbon contaminants rather than 
naturally occurring soil organic and abiotic processes. 

3.3 IN SITU BIODEGRADATION RATES 

In situ respiration testing was conducted to determine the biodegradation rates of 
indigenous bacteria in contaminated subsurface soils at Site FC-2. Table 3.1 shows the 
results of three in situ respiration testing events (conducted as part of the bioventing pilot 
test (initial, 6 months, and 1 year). 

Initial biodegradation rates ranged from 3,500 to 8,100 milligrams of TRPH per 
kilogram of soil per year (mg/kg/year) and averaged 5,625 mg/kg/year. After 6 months 
of continuous air injection, biodegradation rates decreased to an average of 1,727 
mg/kg/year, despite warmer soil temperatures. At the end of the one year testing period, 
the rates had declined to 930 mg/kg/year. The decline in biodegradation rates is likely 
due to the reduction of petroleum hydrocarbons remaining in the soils. 

3.4 OXYGEN INFLUENCE/AIR PERMEABILITY 

An air permeability/radius of oxygen influence test was performed at Site FC-2 to 
determine the pressure response in the formation induced by pressurizing the vent well 
and to determine the volume of subsurface soils that could be oxygenated from air 
injection into a single vent well. Air was injected in to the VW for approximately 23 
hours at a rate of approximately 48 cubic feet per minute (cfm) and an average pressure of 
approximately 0.9 psi. The pressure response measured at each MP screened interval 
achieved steady state conditions within 5 to 10 minutes, but the test was continued for a 
23-hour period to monitor for oxygen influence. The steady state method was used to 
calculate soil gas permeability values, which averaged 14.7 darcys. 

Oxygen level increases were measured at the VW and in screened intervals of MPA 
and MPB, while decreased oxygen levels were observed at MPC. The decrease in 
oxygen in MPC screened intervals was attributed to the displacement of soil gas from 
more contaminated portions of the site (near the VW into formations near MPC), caused 
by air injection into the VW. The air injection flow rate was reduced during the extended 
pilot testing. Oxygen measurement made during the 6-month and 1-year testing indicated 
that oxygen increases were achieved and maintained in all three depths at MPC (35 feet 
from injection). Based on these results and the measured pressure response, the radius of 
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influence for a long-term bioventing system at this site exceeds 35 feet at all depths. For 
design purposes, a 50-foot radius was estimated based on the relationship of oxygen and 
pressure readings to distance from the injection point. 

3.5 SOIL AND SOIL GAS SAMPLING RESULTS 

Soil and soil gas samples were collected during the installation of the pilot-scale 
bioventing system in December 1992 to determine baseline contaminant concentrations at 
the VW and MP locations. Samples were collected from the same locations in January 
1994, after 1 year of pilot-scale soil treatment. The bioventing system was turned off for 
10 days prior to collecting soil gas samples to allow the soil gas the reach equilibrium. 
Significant reductions in petroleum hydrocarbon concentrations occurred over the 1-year 
study, as shown on Table 3.2. 

Soil gas TVH and BTEX were reduced significantly in the three locations sampled. 
The average reduction in TVH and BTEX was 99.5 and 99.0 percent, respectively. These 
reductions are likely due to enhanced biodegradation resulting from soil oxygenation, 
along with minor amounts of volatilization. 

Soil TPvPH and BTEX concentrations were also significantly reduced during the 1- 
year study. Average initial TRPH levels were reduced from 1626 mg/kg to 64 mg/kg in 
the three soil sample locations tested, while BTEX concentrations were reduced by 99.9 
percent during the 1-year study. Respiration rates at 1 year, although reduced from initial 
and 6-month rates, remained fairly high at 12-months considering the low TRPH and 
BTEX concentrations remaining. Biodegradation rates may be maintained by the 
contaminants remaining in fringe soils by fluctuations of groundwater contaminated with 
petroleum hydrocarbons. Based on the limited sampling performed after 1 year of 
treatment, concentrations of TRPH and BTEX in soils influenced by the pilot test have 
been reduced to below regulatory criteria for standard number 2 of the Texas Risk 
reduction rules. However, contamination persists throughout a large portion of the site 
which has remained untreated. 

3.6 RECOMMENDATIONS FOR FULL-SCALE BIOVENTING 

Based on the positive results of the one-year bioventing pilot test, AFCEE has 
provided funding for the design and installation of an expanded bioventing system at Site 
FC-2. AFCEE has retained Parsons ES to continue bioventing services at Kelly AFB and 
to complete the design and installation of an expanded bioventing system. Based on the 
initial pilot test results, available analytical data, and recently completed soil gas 
screening at Site FC-2, Parsons ES has prepared a conceptual full-scale upgrade design 
which will employ the existing VW, two existing MWs, and four additional VWs as air 
injection wells. Three additional MPs will also be installed to ensure oxygen is being 
delivered to contaminated soils. Section 4 provides details on the design, construction, 
and operation of the expanded system. A design package has been prepared for 
construction of the system. The design package is included in the appendix of this report. 
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SECTION 4 
EXPANDED BIOVENTING SYSTEM 

The purpose of the expanded bioventing system is to provide oxygen to stimulate 
aerobic biodegradation of the remaining soil contamination present at Site FC-2. Based 
upon the most recent soil gas sampling at the site, the existing VW, four additional air 
injection VWs, and two converted existing monitoring wells, should be capable of 
providing oxygen to all remaining oxygen-depleted, unsaturated and contaminated soils 
at the site. System design details are provided in the appendix (Design Package). 

4.1 OBJECTIVE 

Following its implementation, the primary objectives of the expanded bioventing 
system will be to: 

• optimize the system to fully aerate areas at the site designated for bioventing 
remediation; 

• monitor the system to ensure continuous operation; 

• reduce the existing contaminant levels to below acceptable regulatory cleanup 
criteria; 

• by removing the contaminant source from vadose soils, eliminate the potential for 
contamination to migrate and adversely affect ground water quality at this site; 
and 

• provide the most cost-effective remediation alternative for this site. 

4.2 BASIS OF DESIGN 

Additional soil gas sampling was performed by Parsons ES on August 31. 1995 to 
identify portions of the site that are depleted of oxygen. Anoxic conditions in subsurface 
soil gas is indicative of significantly contaminated soils and high biological activity. Air 
injection VWs should be placed in oxygen depleted soils to aerate contaminated zones 
and stimulate aerobic biodegradation. Soil gas screening results from the existing 
groundwater MWs provides an indication of the potential benefit of converting existing 
MWs into VWs. 

The field work included measuring soil gas oxygen, carbon dioxide, and hydrocarbon 
levels at the existing VW, MPs, and from all adjacent groundwater MWs in area. The 
blower's electrical fuses had been removed from the site, so the blower was out of 
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Operation for several months prior to sampling. Sampled MWs, MPs and the VW were 
purged, and soil gas oxygen, carbon dioxide, and TVH concentrations were measured 
using portable gas analyzers, as described in the technical protocol document (Hinchee et 
al., 1992). Only six active MWs remain in the immediate vicinity of Site FC-2. The 
remaining MWs have been abandoned or are considered outside and upgradient of 
contamination (figure 4.1). Table 4.1 summarizes the initial soil gas chemistry results at 
the six MWs, one vent well, and twelve MP depths at site FC-2. The results showed that 
anaerobic soil gas conditions exist throughout the site, primarily to the east and southeast 
of the existing pilot test system. Well number FT024MW002 (F202) has a locking cap 
that prevented collection of a soil gas sample, but a significant thickness of floating 
hydrocarbons was observed (6-12 inches). 

4.3 SYSTEM DESIGN 

The proposed upgrade to the existing bioventing system will incorporate the existing 
VW, four new VWs, and the conversion of two existing MWs into VWs. Three new 
monitoring points will also be constructed to monitor soil gas at the site. The two MWs 
proposed for conversion to VW are F202, and E309. These wells are 2 inches in diameter 
and are screened with 0.010 inch slot from approximately 13 to 25 feet bgl. Four 
additional VWs will be installed across the site to ensure proper 02 influence throughout 
the area of the presumed soil contamination. The new VWs will be 2-inches in diameter 
and will be screened with 0.040 inch slot from 7 to 19 feet bgl. Figure 4.2 shows the 
proposed locations of the converted VWs, new VWs, and new monitoring points with the 
estimated radius of influence. Trenchline configuration and other design detail are 
included in the figures provided in the appendix. Where applicable, standard technical 
specifications for well construction, sampling and analysis, and data management will be 
followed. 

The vent wells will be manifolded using 2"-diameter. schedule 80 PVC as the 
conduit for the injected air to flow from the blower to the proposed VWs. The piping 
will be connected to the 2.5 hp regenerative blower that was used for the pilot test and 
will be set at a depth of 18 inches beneath the ground surface. A separate flow control 
valve (manual) and flow measurement port will be included in the line connecting each 
VW to allow adjustment of the air flow to each VW. The blower and valving will be 
housed in weatherproof enclosures for protection from the elements and for security 
purposes. 

Based on data collected during the initial pilot test, a maximum injection rate of 10- 
15 cfm at each VW should be sufficient to supply oxygen to the remaining contaminated 
soils and sustain in situ fuel biodegradation. The radius of oxygen influence around each 
VW was estimated to extend 50 feet at 10 scfin, based on the data collected during the 
initial pilot testing. The VW locations were selected to make use of existing monitoring 
wells and to provide coverage of contaminated soils estimated in Figure 2.3. A spacing 
of approximately 90 feet between VWs is planned. 
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Table 4.1 
Site FC-2 

Soil Gas Survey 
Conducted 31 August 1995 

Kelly AFB, Texas 

Depth Field TVH 
Measuring Point (FT) o2(%) C02(%) (ppm) Comments 

F205 19.82 0.0 13.0 3,000 
F204 18.56 11.5 9.0 150 
F202 19.84 - - - Free product detected 

in groundwater 
F203 20.42 1.0 10.5 5,000 
E309 14.23 0.0 12.0 6,000 

TC-01 18.47 10.0 8.5 350 
VW 7-19 6.0 10.0 1,300 
MPA 4 12.0 6.0 150 
MPA 9 6.5 10.0 200 
MPA 13.5 0.0 16.0 1,200 

MPB 4 15 5.0    '• 20 
MPB 9 0.0 14.0 600 
MPB 13.5 1.7 10.0 500 

MPC 4 11.0 7.0 150 
MPC 9 0.0 17.0 5,000 
MPC 13.5 0.0 17.0 4,000 

4-4 
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4.4 CONSTRUCTION SCHEDULE 

Following review and approval of the system upgrade work plan by AFCEE/ERT, 
and Kelly AFB, field work will begin. The following schedule for the upgrade is 
contingent upon timely approval of this work plan: 

Event Date 

Draft Work Plan and Design Package to December 6, 1995 
AFCEE/ERT and Kelly AFB 

Final Work Plan and Design Package to January 3, 1996 
AFCEE/ERT, Kelly AFB and TNRCC 

Approval of Work Plan/Notice to Proceed January 8, 1996 

Begin Field Activities/Construction of Expanded System January 9, 1996 

Complete Construction/System Startup        February 2, 1996  

4.5 SYSTEM OPERATION AND MONITORING 

Following system installation, preparation of an operation and maintenance (O&M) 
plan, monitoring plan, and as-built system drawings will be prepared. 

4.5.1 System Operation 

At startup of the full-scale system, it will be necessary to optimize the air injection 
rate and to ensure proper operation of the blower system. Flow rate optimization is 
accomplished by gradually increasing the flow rate to each VW until soil gas oxygen 
concentrations at all MP depth intervals reach a minimum concentration of approximately 
10 percent. 02 levels in excess of 10 percent at the outer MPs may indicate that the 
volume of air passing through the soil exceeds the biological 02 utilization. The blower 
will be checked to ensure that it is producing the required flow rate and pressure for air 
injection. 

O&M requirements for the proposed bioventing system are minimal. The 
regenerative blower is virtually maintenance-free. The only recurring maintenance 
required is a monthly check of the air filter, which is generally replaced when a pressure 
difference of 10 to 15 inches of water across the inlet filter is reached. The time period 
between filter changes is dependent on site conditions, and is typically every three to six 
months. The O&M manual will further detail operation requirements. 

4.5.2 System Monitoring 

Monitoring of the bioventing system will include weekly system checks of the 
blower operation, including outlet pressures, inlet vacuum, and exhaust temperature. The 
weekly system checks will be performed by Kelly AFB technicians. Five soil samples 
will be collected during installation activities. One sample will be collected from the 
identified contaminated zone encountered in each of the borings drilled for new MP 

3U68\726876\KRAP 4-6 JANUARY 1996 



installation and two of 4 new vent well installations. Soil samples will be analyzed for 
BTEX, TPH, and polycyclic aromatic hydrocarbons (PAHs). Five soil gas samples will 
also be collected to establish baseline oxygen and carbon dioxide levels by field 
screening and TPH and BTEX concentrations by method TO-3 (at least one from each 
new MP). Soil gas sampling intervals will be determined in the field based on soil gas 
oxygen screening results. If still present, a sample of the floating hydrocarbons in well 
F202 will be collected and analyzed to characterize BTEX and PAH content of the 
product, in lieu of one vent well soil sample. Additionally, system performance 
monitoring by Parsons ES will include initial in situ respiration testing at three MPs 
during installation and a site visit after one year of system operation to conduct a 
comprehensive system check to ensure that 02 continues to reach all MPs in the 
contaminated soils. A 12-month in situ respiration (ISR) test at the MPs may also be 
performed to ensure that biodegradation is continuing at acceptable levels. Soil gas 
samples will also be collected from previously sampled MPs and re-analyzed for BTEX 
and TVH using U.S. Environmental Protection Agency (EPA) laboratory method TO-3. 

Prior to performing the 1-year respiration tests and soil gas sampling, the blower will 
be turned off for 30 days to allow soil gas to equilibrate so 1-year data can be compared 
to initial soil gas data. Air will be injected into VWs or MPs for 20 hours, and then shut 
off. 02 uptake will be monitored in the MPs for approximately 72 hours to measure the 
rate at which 02 decreases in the soil gas. This data will then be used to estimate the 
current biodegradation rates and to evaluate the progress of contaminant removal and 
system effectiveness. As the fuel in the soil is depleted, the respiration activity of the 
indigenous microorganisms is reduced, and slower 02 utilization rates result. The use of 
oxygen utilization and soil gas chemistry as indicators of remaining contaminant 
concentration decreases the likelihood of premature closure soil sampling events. 

System monitoring and ISR test data will be analyzed to determine the progress of 
soil remediation. Estimates of contaminant reduction and time remaining to complete 
soil remediation will be based on the data collected during the respiration tests (02 

utilization rates), quantitative estimates of the long-term biodegradation rates (Kb), and 
decreases in soil gas concentrations. If soil gas data indicates that the soils have been 
sufficiently remediated, a soils sampling plan will be implemented to close the site in 
accordance with standard 2 of the TNRCC risk reduction rules. A separate site closure 
plan will be prepared following completion of the remediation to propose closure 
sampling. 
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The monitoring schedule for the full-scale system will be: 

Event 

Blower Vacuum/Pressures and Temperatures 

Respiration Testing 

Soil Gas Sampling 

Soil Sampling 

Frequency 

Bi-weekly 

Annual 

Annual 

As Required37 

a/ Soil sampling will be performed during confirmation closure sampling at project completion. 
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SECTION 5 
HANDLING OF INVESTIGATION DERIVED WASTES (IDW) 

Disposition of drill cuttings will be based on physical appearance (i.e. odor and 
staining) and field soil headspace screening results. Uncontaminated soil will be spread 
on the ground surface adjacent to each boring. Potentially contaminated drill cuttings 
will be placed in storage drums and transported to a designated location at Kelly AFB. 
IDW management procedures will be performed in accordance with Kelly AFB technical 
specifications. 
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SECTION 6 
BASE SUPPORT REQUIREMENTS 

The following Base support is needed prior to the arrival of the drilling subcontractor 
and the Parsons ES system installation team: 

• assistance in obtaining drilling and digging permits; 

• gate passes and security badges for the Parsons ES bioventing team and the 
drilling subcontractor; and 

• vehicle passes for one Parsons ES truck, and drill rig and supply truck. 

During initial testing and system installation, the following Base support is needed: 

• approval of selected decontamination area at site FC-2 where the driller can clean 
augers between borings; 

• guidance to be followed for management of ID W; and 

• a potable water supply for well construction and decontamination activities. 

During the 1-year extended pilot test, base personnel will be required to perform the 
following activities: 

• Check the blower systems once every two weeks to ensure that they are operating, 
and to record the air injection pressure and other parameters. Parsons ES 
personnel will provide a brief training session on this procedure. 

• If a blower stops working, notify Mr. Brian Vanderglas or Kyle Caskey of 
Parsons ES - Austin at (512) 719-6000, Mr. John Ratz of Parsons ES - Denver at 
(303) 831-8100, or Lt. MaryAnn Jenner of AFCEE at (210) 536-4364. 

• Arrange site access for a Parsons ES technician to conduct respiration testing and 
soil gas sampling approximately 1 year after the initial pilot testing and system 
installation. 
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SECTION 7 
KEY POINTS OF CONTACT 

Mr. John Ratz, Project Manager 
Parsons Engineering Science, Inc. 
1700 Broadway, Suite 900 
Denver, Colorado 80290 
(303)831-8100 

Analytical Laboratories 

Soil Gas Samples 
Debbie Pearce 
AirToxics, Inc. 
180 Blue Ravine Rd., Ste. B 
Folsom, CA 95630 
(800)985-5955 

Mr. Brian Vanderglas, Site Manager 
Parsons Engineering Science, Inc. 
8000 Centre Park Drive, Suite 200 
Austin, Texas 78754 
(512)719-6000 

Lt. Mary Ann Jenner 
AFCEE/ERT 
8001 Arnold Drive 
Brooks AFB, Texas 78235-5357 
(210)536-4364 

Eupi Quinones, P.E. 
San Antonio - Air Logistics 
Center/EMRO 
305 Tinker Drive, Suite 2, B305 
Kelly AFB, Texas 78241-5915 
(210)925-1812/1813 

Soil Samples 
Jacqueline Mayhew 
Inchcape Testing Services 
1089 E.Collins Blvd. 
Richardson, TX 75081 
(214)238-5591 

Drilling/Trenching Subcontractor 
Allan Balderas 
Jones Environmental Drilling, Inc. 
413 FM 1103 
Cibolo,TX 78108 
(210)658-7063 

Gary Beyer 
TNRCC 
12100 Park 35 Circle 
Austin, Texas 78753 
(512)239-2361 

Mail Code 127 
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APPENDIX 
DESIGN PACKAGE 
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