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NOTICE 
 
This Site Characterization and Soil-Vapor Extraction Optimization Report has been prepared for the 
U.S. Air Force by CAPE Environmental Management, Inc. for the purpose of aiding in the 
implementation of a final remedial action plan under the Environmental Restoration Program. As the 
report relates to actual or possible releases of potentially hazardous substances, its release prior to an Air 
Force final decision on remedial action may be in the public’s interest. The limited objectives of this 
report and the ongoing nature of the Environmental Restoration Program, along with the evolving 
knowledge of site conditions and chemical effects on the environment and health, must be considered 
when evaluating this report, since subsequent facts may become known which may make this report 
premature or inaccurate. 
 
A copy of this document is available for public review at the Central New Mexico Community College, 
Montoya Campus Library Reference Section, at 4700 Morris NE, Albuquerque, New Mexico. 
 
Government agencies and their contractors registered with the Defense Technical Information Center 
should direct requests for copies of this report to: Defense Technical Information Center, Cameron 
Station, Alexandria, Virginia 22304-6145. 
 
Non-government agencies may purchase copies of this report from: National Technical Information 
Service, 5285 Port Royal Road, Springfield, Virginia 22161. 
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NATURAL RESOURCE INJURY 
 
The Department of Defense (DoD) policy requires the identification of Natural Resource Injury (NRI) 
and, whenever practicable, the rectification of any NRI during the site assessment, investigation, and 
remedy selection and implementation process for cleanup actions (DoD, 2000). As stated in the policy, 
the objectives of the DOD are as follows: 

“…to promote earlier and more complete consideration of the risks to natural resources associated with 
past activities and cleanup alternatives; to ensure that Components exercise their statutory Trustee 
authorities to address NRI on behalf of the public; to lower the total life-cycle costs of the Components’ 
remediation programs; and to reduce the potential for response cost recovery or natural resource damage 
claims against the Components.” 

Based on the above discussions and the site-specific conditions presented in this report, implementation 
of the selected remedial alternative of soil-vapor extraction at Solid Waste Management Unit ST-70 
(Former ST-219) will not result in any NRIs. Site contamination is largely restricted to soil and soil gas 
present in the vadose zone below paved surfaces. Site conditions prevent migration of contamination to 
surface soil or the atmosphere, and soil-vapor extraction is expected to prevent further migration to the 
groundwater. Therefore, contamination at the site does not pose any harm to natural resources such as 
groundwater or ecological receptors. Likewise, the continued implementation of selected remedial 
alternative will create no significant disturbance to native soil-, or ecological habitat.  
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ENVIRONMENTAL JUSTICE CONSIDERATION 
 
Presidential Executive Order 12898, Federal Actions to Address Environmental Justice in Minority 
Populations and Low-Income Populations, requires identifying and addressing, as appropriate, 
disproportionately high and adverse human health or environmental effects of federal programs, policies, 
and activities on minority and low-income populations. For purposes of this report, the population within 
a 50-mile radius around Kirtland Air Force Base (AFB) was considered. Demographic and economic 
census information presented in Addressing Environmental Justice under the National Environmental 
Policy Act at Sandia National Laboratories (SNL)/New Mexico (SNL, 1997) and the United States 
Census Bureau (USCB) web site (http://quickfacts.census.gov/qfd/states/35/3502000.html accessed on 
October 6, 2010) were used as primary references. 

The population living within a 50-mile radius of Kirtland AFB, which exceeds 49 percent of the total 
population according to census data (SNL, 1997), was evaluated with regard to health and environmental 
effects from activities at Kirtland AFB. Similarly, the low-income population, which exceeds 21 percent 
of the general population, was analyzed for effects from corrective measures activities at Kirtland AFB. 

Minority populations are considered to be all people of all color except white people who are not 
Hispanic. In 1990, 49 percent (51 percent by 1996, 34.2 percent by 2000) of New Mexico’s population 
was minority (USCB, 1998; http://quickfacts.census.gov/qfd/states/35/3502000.html accessed on 
October 6, 2010). Neighborhoods having minority population percentages exceeding the minority 
population percentage of 49 percent (slightly more conservative than 51 percent) were identified on a 
block-by-block basis with clusters of blocks known as block groups. 

The USCB characterizes persons in poverty (low-income persons) as those whose incomes are less than a 
statistical poverty threshold. The threshold is a weighted-average based on family size and age of family 
members. For instance, the 1990 census threshold for a family of four was based on a 1989 household 
income of $12,674 (USCB, 1990). By 1996, the household income threshold rose to $16,036 (USCB, 
1997). In 1989, 21 percent of New Mexico’s population was listed in poverty or designated as having low 
income (USCB, 1996). By 1996, the estimated percentage stood at 24 percent (USCB, 1997) and by 
2000, the state-wide percent decreased to 18.4 (http://quickfacts.census.gov/qfd/states/35/3502000.html 
accessed on October 6, 2010). In this analysis, low-income block groups (same as above) occur where the 
low-income population percentage in the block group exceeds the poverty percentage for the state of 
New Mexico. 

According to 1990 census data, approximately 280,360 minority individuals from an approximate total 
population of 609,500 reside within the 50-mile radius. This represents 46 percent of the total radius of-
influence population (SNL, 1997). 

Block groups having less than 21 percent low-income individuals were not considered to contain a large 
number of low-income neighborhoods because they contain less than or equal to the state average of 
21 percent. Approximately 85,330 persons were identified as being low income, thus representing 
approximately 14 percent of the radius-of-influence population. 

This distribution of low-income population has a strong correlation to minority populations of Blacks, 
Native Americans, and Hispanics. For example, portions of the Pueblo of Isleta, south of the city, have 
high percentages of low-income individuals. To the southeast of Kirtland AFB, the rural Hispanic villages 
of Tajique, Torreon, and Escobosa are also low income. To the north of Kirtland AFB, high 
concentrations of low-income populations are located in the Pueblos of Jemez, Santo Domingo, and 
Cochiti, as well as in the rural Hispanic villages of La Cienega and Jemez Springs. High concentrations of 
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low-income populations occur west of Kirtland AFB, along the Rio Grande, in the predominantly 
Hispanic South Valley neighborhoods. In addition, small pockets of low-income populations reflect the 
locations of Black neighborhoods such as the Kirtland Addition and South Broadway/East San Jose areas. 

The environmental and human health effects considered for this investigation include potential impacts to 
soil from contamination, restricted access by Native Americans to traditional cultural sites, biological 
resources, air quality, and noise. Based on the findings of this report, there are no identified negative 
impacts from the area of concern that would pose adverse health effects on the general human 
populations. Based on the analysis of any potential impacts, there would be no disproportionately high or 
adverse impacts to minority and low-income populations. Any impacts as a result of restrictions of access 
to cultural sites would be removed by coordination between Kirtland AFB and the local tribes to develop 
processes to allow access during periods in which safety standards and practices would be maintained. 
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EXECUTIVE SUMMARY 

This annual Site Characterization and Soil-Vapor Extraction (SVE) Optimization Report for Solid Waste 
Management Unit (SWMU) ST-70 Buildings 481/482 Oil-Water Separator (OWS) (Former ST-219) was 
prepared for the Air Force Civil Engineer Center (AFCEC) and presents current site characterization 
information and evaluates the Interim Corrective Measure (ICM) performance through June 2014.  

The SWMU ST-70 is a small Environmental Restoration Program site located in the northwest portion of 
Kirtland Air Force Base in Albuquerque, New Mexico. The site in located in an industrial portion of the 
installation, with the entire site paved with concrete or asphalt. There are no surface water features or 
drainages, no ecological receptors, and no sensitive habitats in the vicinity. The subsurface consists of 
thick units of alluvial sediments overlying Paleozoic bedrock. Based on soil boring data, sandy moderate- 
to high-permeability soil is abundant in the subsurface below SWMU ST-70. Low-permeability units of 
silt and clay are present at roughly 25 to 40 feet and 95 to 110 feet below ground surface across the site. 
These low-permeability units retard downward contaminant migration and contain high concentrations of 
total petroleum hydrocarbons (TPH) and chlorinated solvent contaminants. Groundwater is present below 
the site in a regional unconfined aquifer. The depth to groundwater in the area is between 458.5 and 
464 feet below ground surface. 

The SWMU ST-70 site soil is impacted by chlorinated solvent and TPH contamination. Chlorinated 
volatile organic compounds (VOCs) and TPH impacts at the site appear to be the result of leaks from the 
former OWS and the associated drains and piping located near Hangar Buildings 481 and 482. Soil 
contamination was detected above New Mexico Environment Department (NMED) soil screening levels 
(SSLs) in soil borings surrounding the OWS and the area drain. TPH in the diesel range and gasoline 
range, as well as solvents trichloroethene (TCE) and tetrachloroethene, were detected above NMED SSLs 
in soil. 

Contamination is detected in soil vapor in the same areas where high soil contamination was originally 
identified. Soil vapor concentrations of TPH contaminants have historically been detected at 
concentrations greater than 1,000 micrograms per liter. Soil vapor concentrations of TCE have previously 
been detected at concentrations greater than 5,000 parts per billion by volume in soil vapor adjacent to the 
OWS. 

Groundwater beneath the SWMU ST-70 site has been impacted by VOCs, but no site contaminants of 
potential concern are detected above regulatory criteria in groundwater. Vapor-phase transport of 
chlorinated solvents is believed to be the primary mechanism for impacts to groundwater. The solvent 
TCE is consistently detected in groundwater at concentrations below the U.S. Environmental Protection 
Agency maximum contaminant level. 

There are data gaps associated with the soil, soil vapor, and groundwater media at SWMU ST-70 due to 
changing site conditions. The current extent of soil contamination above NMED SSLs is unknown. The 
current vertical extent of soil-vapor contamination in the OWS and area drain locations are no longer 
adequately monitored by the existing monitoring network. Changes have occurred in the regional 
groundwater-flow direction and water table elevation as a result of decreasing groundwater withdrawals 
by the Albuquerque Bernalillo County Water Utility Authority. 

SVE is the current ICM for remediation of the vadose zone contamination. The primary objective of the 
SWMU ST-70 ICM is to remove VOC contamination released from the former OWS, area drain, and 
piping to the underlying vadose zone soil. This objective is evaluated by measuring the decrease in VOC 
concentrations within the extracted soil vapor of the SVE system. In addition to the mass recovery 
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objective, a secondary objective of the ICM is to protect groundwater from impacts by chlorinated VOCs. 
This is accomplished through the operation of the SVE system to provide pneumatic containment of the 
vapor-phase plume, and to minimize or eliminate vapor-phase contaminant transport to groundwater. The 
SVE system was placed into full-scale operation on April 15, 2008. Through the end of the reporting 
period in June 2014, the SVE system has operated for approximately 1,720 days and has extracted and 
treated approximately 1.54 by 108 cubic feet (4.35 by 109 liters) of soil vapor. Over this period, the SVE 
system has had approximately 227 days of unscheduled shutdown time resulting in an 87-percent system 
operational run time. Quarterly vapor sampling was not conducted during this reporting period due to the 
declining recovery rates and the non-sustainable operations of the SVE system. The SVE system was shut 
down on December 5, 2013 with Kirtland Air Force Base approval. 

Prior to the shutdown, operation of the SVE system from 2008 to 2013 removed more than 
18,000 kilograms of contaminant mass. The SVE system has removed significant TPH contaminant mass 
from the vadose zone. The system is operated to create upward gradients that inhibit downward migration 
of contaminants to the regional groundwater, to and create horizontal gradients to inhibit migration away 
from the site (U.S. Air Force, 2013a). Unfortunately, soil-vapor monitoring data indicate that significant 
contaminant mass remains in soil adjacent to the area drain and the former OWS location. 

In order to address the above data gaps to comply with NMED requirements for additional site 
characterization, and to advance site corrective measures, the following recommendations are proposed: 

 A limited soil investigation is proposed to define the extent of fuel- and chlorinated-solvent-related 
contamination. The focus of the investigation should be the current lateral and vertical extent of soil 
contamination adjacent to the OWS and area drain. The data from the additional characterization 
should be used to guide future remediation strategies. 

 Installation of additional vapor monitoring wells is recommended to facilitate monitoring of the 
remediation. Vapor monitoring well placement should be based on soil screening data collected 
during soil boring installation and sampling. 

 A limited groundwater investigation is proposed to define the extent of groundwater TCE 
contamination. Installation of additional monitoring wells is recommended to address this data gap. 

 Installation of one or more additional SVE wells and connection to the SVE system is recommended 
to facilitate more rapid removal of contaminants from the vadose zone. The locations and depths of 
the new SVE wells should be optimized for chlorinated solvent removal from the vadose zone. 
Additional contaminant source removal by excavation should be considered as a potential remedial 
alternative.  

 Repair and operation of the SVE system is recommended to continue remedial efforts at the site. 
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1. INTRODUCTION 

This annual Site Characterization and Soil-Vapor Extraction (SVE) Optimization Report for Solid Waste 
Management Unit (SWMU) ST-70 Buildings 481/482 Oil-Water Separator (OWS) (Former ST-219) 
(referred to herein as Report) was prepared for the Air Force Civil Engineer Center (AFCEC) and covers 
the period of September 2013 through June 2014. The Report was prepared under Contract Number 
FA8903-08-D-8602, Task Order No. R156. 

The SWMU ST-70 is located in the northwest portion of Kirtland Air Force Base (AFB) in 
Albuquerque, New Mexico (Figure 1-1). The site soil is impacted by chlorinated solvent and total 
petroleum hydrocarbons (TPH) contamination.  SVE is the current interim corrective measure (ICM) for 
remediation of the vadose zone contamination. Chlorinated volatile organic compounds (VOCs) and TPH 
impacts at the site appear to be the result of leaks from the former OWS and the associated drains and 
piping located near Hangar Buildings 481 and 482. 

This Report presents current site characterization information and evaluates the ICM performance. The 
most recent monitoring and SVE operations data are presented in the Report. An evaluation of the ICM 
performance and recommendations for future optimization of the remedial action are also presented. 

1.1 Purpose and Interim Corrective Measures Remediation Objectives 

The primary objective of the SWMU ST-70 ICM is to remove soil VOC contamination at the site through 
the operation of an SVE system. This objective is evaluated by measuring the VOC concentrations within 
the extracted soil vapor and flow rates of the SVE system to calculate the contaminant mass removed. In 
addition to the contaminant mass recovery objective, a secondary objective of the ICM is to protect 
groundwater from chlorinated solvent VOC impacts. This is accomplished through pneumatic 
containment of the vapor-phase plume by the SVE system to minimize or eliminate vapor-phase 
contaminant transport to groundwater. 

The purpose of this Report is to present the most recent data and use it to update the current conceptual 
site model (CSM), and to evaluate optimization strategies for the ICM. The Report includes the following 
information: 

 Summaries of recent site monitoring data 
 Summaries of SVE performance data 
 An updated CSM 
 An updated discussion of the nature and extent of contamination 
 An evaluation of ICM performance 
 Recommendations for additional characterization and SVE optimization 
 A discussion of potential exit strategies 

The data summarized in this Report are presented in detail in the following references: 

 January 2013 through June 2013 Interim Corrective Measures Operation Report for SWMU  ST-70, 
Buildings 481/482 Oil Water Separator (Former ST-219), Kirtland Air Force Base, New Mexico 
(U.S. Air Force [USAF], 2013a) 

 Draft September 2013 through June 2014 Interim Corrective Measures Operation Report for SWMU 
ST-70, Buildings 481/482 Oil Water Separator (Former ST-219), Kirtland Air Force Base, New 
Mexico (USAF, 2014) 
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1.2 Regulatory Background 

The site was identified from leaks at the OWS between Hangar Buildings 481 and 482. It was originally 
designated as SWMU ST-219, and later changed to SWMU ST-70 (or ST-70E) under the USAF 
Environmental Restoration Program. The site was characterized between 1992 and 2001 under the 
Resource Conservation and Recovery Act (RCRA) process. Corrective actions at SWMU ST-70 were 
initiated in 1999, and currently continue as a voluntary ICM. 

The Hazardous Waste Bureau of the New Mexico Environment Department (NMED) is the lead 
regulatory agency for the site. The Hazardous Waste Bureau has not required Kirtland AFB to perform a 
corrective measures study or select a final corrective measure for the site. Regulators have not designated 
SWMU ST-70 as a high-priority site due to limited lateral extent of soil contamination and the absence of 
groundwater contamination above regulatory standards. Site remediation has been implemented through 
an ICM, which was initially expected to achieve clean closure in a relatively short timeframe. 

1.3 Report Organization 

This Report is organized into four sections, including this introduction. Additional data and 
documentation are presented in four appendices. The remainder of this document is organized into the 
following sections: 

 Section 2 presents information on the site history and characterization. A site description, history, and 
background are presented in Section 2.1. The CSM, updated with the most recent data, is presented in 
Section 2.2. An analysis of monitoring data collected during the period of July 2013 through June 
2014 is presented in the Section 2.3. 

 Section 3 presents information on ICM performance and optimization activities. The SVE system 
performance data is evaluated along with a discussion of historic and recent system optimization 
activities. 

 Section 4 presents recommendations for further actions at the site. Recommendations are presented 
for additional characterization activities and potential changes to the remedial action approach at the 
site. 

 Appendices A and B present historical monitoring data for groundwater and SVE system operations.  
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2. SITE CHARACTERIZATION 

A site description and history for SWMU ST-70 (Former ST-219) are presented in this section. The site 
history includes narratives on previous site characterization activities and corrective actions conducted as 
ICMs. The CSM and the discussion of the nature and extent of contamination are updated using data from 
the current reporting period. 

2.1 Site Background 

2.1.1 Site Description 

Kirtland AFB is located in Bernalillo County in central New Mexico, southeast of and adjacent to the 
City of Albuquerque and the Albuquerque International Sunport (Figure 1-1). The approximate area of 
the base is 52,287 acres. The SWMU ST-70 (Former ST-219) site is located between Hangar 
Buildings 481 and 482 in the northwestern part of Kirtland AFB, southeast of the intersection of 
Aberdeen Avenue and MacDill Street. 

The SWMU ST-70 (Former ST-219) site is situated within an unrestricted portion of the flightline 
between Buildings 481 and 482. The concrete tarmac between the two buildings comes to an end 
approximately 30 feet southeast of the northwestern extent of the two buildings, with asphalt pavement 
located northwest of the concrete. A chain-link fence (the flightline fence) topped with barbed wire 
separates the parking lot northwest of Buildings 481 and 482 from the flightline. A set of portable office 
buildings that house a U.S. Department of Energy (DOE) contractor is present in the northwest portion of 
the site. 

The primary site features include a former OWS location, an area drain, and an active SVE system. The 
former OWS was located within a vault at the northern edge of the flightline concrete tarmac between 
Buildings 481 and 482. The OWS was made of concrete covered with a metal grate, and was 9 feet long, 
7.6 feet wide, and 7 feet deep. Inflow was from an area drain in the flightline about 65 feet to the 
southeast. A second inflow line was apparently connected to a floor drain in the hazardous materials 
storage unit. The OWS received drainage that was potentially subject to releases of fluids associated with 
aircraft maintenance such as fuels, lubricants, and degreasers. The OWS discharged to a sanitary sewer 
line located northwest of the OWS. Failure of the OWS led to contaminant releases to the subsurface soil 
beneath the concrete tarmac. The OWS was removed in 1994. The SVE system consists of a shed on the 
northern portion of the site, which houses the blower, treatment vessels, monitoring components, and 
underground piping to extraction wells. The locations of monitoring points and extraction wells are 
shown on Figure 2-1. A covered hazardous materials storage and containment unit is present in the 
northeast corner of the site, and consists of a concrete pad with a 6-inch concrete containment curb. This 
storage area is used to temporarily house drums of SVE waste. A floor drain formerly leading to the OWS 
has reportedly been plugged. 

The site is located within an active portion the Kirtland AFB, adjacent to aircraft maintenance hangars, 
which is in use for USAF and DOE aircraft parking, fueling, loading/unloading, and taxiing. Corrective 
measures at the site have been designed to present limited interference with USAF and DOE operations. 
The DOE operates an airline passenger terminal housed in the portable office buildings between 
Buildings 481 and 482 and an aircraft maintenance facility within Building 481. The central and southern 
portions of the SWMU ST-70 are routinely used for DOE passenger aircraft. Kirtland AFB uses 
Building 482 for the maintenance of large cargo aircraft and other operations. USAF cargo aircraft and 
emergency ground vehicles are occasionally present in the SWMU ST-70 area. 
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2.1.2 Site Release History and Investigation History 

The OWS at SWMU ST-70 was identified as a contaminant release site from visual inspections and 
samples collected from inside the OWS in 1990 and 1992. In subsequent years, several phases of RCRA 
Facility Investigation (RFI) were performed at the site that confirmed both the OWS and the area 
drain were primary routes of contaminant release to the subsurface. Data from the RFIs indicated that 
petroleum hydrocarbons were the primary type of contamination and that the extent of contamination was 
limited to vadose zone soil and soil vapor adjacent to the OWS and the area drain. A bioventing ICM was 
initiated in 1999 and continued into 2001. During this initial ICM, additional site characterization data 
was collected and identified significant soil contamination from chlorinated VOCs along with minor 
impacts to groundwater. After 2001, site investigations focused on data collection to evaluate the 
feasibility of using SVE to replace bioventing technology in the ICM. 

2.1.2.1 Initial Assessments and Source Site Releases 

Initial inspections of the site were performed at the former OWS as part of routine maintenance activities. 
Visual inspections of the OWS vault and sediment samples were collected from within the OWS in 1990 
and 1992. Sample results indicated that releases had occurred from failure of the OWS (USAF, 2005). 

The sample analytical data and visual inspection records prompted several rounds of soil investigation, 
and these investigations were followed by corrective actions. The primary route of contaminant release to 
the subsurface was eliminated in October 1994 with the removal of the OWS and plumbing the area drain 
to the sanitary sewer. 

Site records and staff interviews indicate that small releases over a long period of time resulted in 
subsurface contamination. According to site-use history and site-characterization data, the following 
materials may have been released to the subsurface at the SWMU ST-70 site: 

 Fuel: Aviation gasoline, jet propellant grade 4 (JP-4), jet propellant grade 8, diesel, and gasoline 

 Oils and grease: Hydraulic and lubricating oils, and mechanical lubricating grease 

 Solvents: Stoddard solvent (also known as mineral spirits) and chlorinated solvents including 
tetrachloroethene (PCE) and trichloroethene (TCE) 

Sudden failures of subsurface pipes or large spills are not documented for the site. Instead, it is believed 
that the majority of the contaminant mass released to the subsurface resulted from small spills that 
occurred incrementally over a long period of time. 

Only one significant release has been reported for the site; however, documentation of the release was not 
available. According to the 2005 RFI, a verbal account from a former USAF employee familiar with the 
site described an approximately 1,000-gallon underground storage tank (UST) that had been located in the 
ST-219 area (Holmes, 2003). The UST reportedly contained Stoddard solvent and fed a pressurized 
system that supplied solvent for use within Buildings 481 and 482. (Stoddard solvent is an unspecified 
mixture of a variety of petroleum-based solvents.) The employee recounted a catastrophic failure of the 
tank in the early 1970s when nearly the entire contents of the tank were discharged to the subsurface. The 
UST was taken out of service following the incident and removed. Reportedly, no significant soil 
excavation or remedial actions were performed other than removal of the tank. 
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2.1.2.2 Soil Characterization Investigations 

Several phases of RFI have been conducted at the site between 1993 and 1999 to characterize the nature 
and extent of soil contamination. Subsurface investigations from 2001 to 2004 were primarily focused on 
soil vapor and groundwater characterization. Results of the investigations conducted during the period 
from 1993 to 2004 were presented in the following reports: 

 IRP Stage 2B Work Plan for Kirtland AFB, Kirtland Air Force Base, New Mexico (USGS, 1993) 

 Final RCRA Facility Investigation (RFI) Report with Notice of Deficiency for Appendix II, Stage 2B, 
Kirtland Air Force Base, New Mexico (USAF, 1995a) 

 RCRA Facility Investigation Report Appendix III Wasteline Sites, Draft Final, Kirtland Air Force 
Base, New Mexico (USAF, 1995b) 

 RCRA Facility Investigation Report for Appendix I, Phase 2 Draft Final (USAF, 1997) 

 Environmental Restoration Program RCRA Facility Investigation Report Solid Waste Management 
Unit ST-70 (Former ST-219), Kirtland Air Force Base, New Mexico (USAF, 2005) 

1994 Stage 2B RFI 

Twelve soil borings were advanced adjacent to the OWS and area drain with soil samples collected to 
depths of up to 100 feet below ground surface (bgs). During the OWS removal action, two shallow soil 
borings were advanced adjacent to subsurface pipelines with one soil sample collected from each boring. 
Soil was analyzed for VOCs, semivolatile organic compounds (SVOCs), TPH, and metals. Results 
indicated chlorinated solvent and fuel range petroleum hydrocarbon compounds had impacted subsurface 
soil. 

1997 Phase 2 RFI 

Fifteen soil borings were installed across the site to 50 feet bgs with soil samples collected at 10-foot 
intervals. Samples from these 15 borings were analyzed for VOCs, SVOCs, TPH, and metals. An 
additional 10 soil borings were installed in locations incrementally out from the OWS and area drain 
locations to determine the extent of petroleum hydrocarbon contamination. Soil samples from these 
10 borings were analyzed for TPH. Two vapor wells, ST-219-28H and ST-219-29H, were installed in soil 
borings in the areas of highest TPH contamination near the OWS and area drain. Soil samples from these 
two boreholes were collected at 10-foot intervals up to a maximum depth of 150 feet bgs and analyzed for 
TPH. The data from this phase of investigation was used to define the extent of TPH contamination in the 
vadose zone. 

1999 RFI 

Seven soil borings were installed to depths of up to 112 feet bgs and sampled for TPH. Soil vapor 
monitoring points ST-219-38 (nested at 41, 74, and 99 feet bgs), ST-219-39 (nested at 42 and 75 feet 
bgs), ST-219-40 (nested at 20 and 40 feet bgs), ST-219-41, and ST-219-42 were installed at the site and 
used for performance monitoring of the ICM. The soil sample analytical results were used to refine the 
extent of TPH vadose zone contamination, and to aid in placement of the screen intervals for the soil-
vapor monitoring points. 
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2.1.2.3 Soil Vapor and Groundwater Characterization Investigations 

Initial soil-vapor characterization investigations were performed between 1999 and 2001. Subsequent 
soil-vapor investigation occurred between 2003 and 2008 with the installation of additional vapor 
monitoring points to support SVE feasibility testing. Groundwater characterization began in 2001 with 
the installation of monitoring well KAFB-7001. 

1999 to 2001 RFI and Bioventing Monitoring 

Beginning in 1999, soil-vapor monitoring points were routinely sampled during bioventing operations. 
Samples were analyzed for VOCs, TPH, and fixed gases (oxygen, nitrogen, carbon dioxide, and carbon 
monoxide). The soil-vapor monitoring points were equipped with downhole electronic sensors for oxygen 
and TPH. Large data sets of oxygen and TPH concentrations were accumulated and used to evaluate the 
performance of the bioventing ICM. The results of the investigation indicated that bioventing was not 
effectively remediating TPH soil contamination and that the soil-vapor plume was not migrating away 
from the site. 

2001 Groundwater Investigation  

One regional groundwater monitoring well, KAFB-7001, was installed in May 2001. The well has been 
sampled on a quarterly frequency to the present time, although the well was not sampled during the Third 
Quarter  calendar year (CY) 2013 through First Quarter CY 2014. Groundwater analysis has been 
performed for VOCs, SVOC, TPH, metals, and nitrate. The results of this investigation identified 
chlorinated and fuel-related VOCs as groundwater contaminants of potential concern (COPCs). Fuel-
related contaminants were rarely detected in groundwater samples and if detected, concentrations were far 
below regulatory levels. The chlorinated solvent compound, TCE, is routinely detected in groundwater 
samples at concentrations below the maximum contaminant level of 5 micrograms per liter (µg/L). 

2001 to 2004 RFI and Feasibility Testing  

Additional soil-vapor investigations were performed at the site in response to the identification of TCE 
detections in groundwater. A large-scale passive soil gas investigation was performed in 2001 to 
determine if there were other areas of chlorinated solvent releases to the subsurface. One additional soil 
boring was drilled, and two soil-vapor wells, KAFB-70-02 and KAFB-70-03, were installed to depths of 
95 and 330 feet bgs, respectively. Feasibility testing was performed to determine if SVE was a viable 
alternative to bioventing at the site. The results of these investigations indicated that TCE migration to 
groundwater was by vapor transport and that SVE was a viable remediation technology for the site. The 
investigations did not identify other significant sources of chlorinated solvent releases in the area. 

2.1.2.4 Soil Vapor and Groundwater Characterization Monitoring 

The ICM at SWMU ST-70 was converted from bioventing to SVE in 2008. The feasibility testing and 
results are presented in the Interim Corrective Measures Work Plan for Solid Waste Management Unit 
ST-70 (Former ST-219), Kirtland Air Force Base, New Mexico and Interim Corrective Measures, 
Construction Summary Report for the Soil Vapor Extraction System, Solid Waste Management Unit 
ST-70 (Former ST-219), Kirtland Air Force Base, New Mexico (USAF, 2008 and 2009). Subsequent to 
initiation of full-scale SVE operations, routine site monitoring and ICM performance monitoring was 
performed on a quarterly basis. 
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Soil vapor and groundwater monitoring was performed using the existing monitoring point and well 
network from 2008 to the present. Soil vapor and groundwater was analyzed for VOC and TPH COPCs. 
Kirtland AFB has added supplemental analyses for nitrate and metals to the groundwater monitoring 
program to provide additional regional groundwater data. Groundwater samples were not collected during 
Third Quarter CY 2013 because the period of performance under this contract had not been awarded. 
Delays in obtaining sampling equipment postponed the Fourth Quarter CY 2013 sampling event until 
December 2013. However, on December 11, 2013, a stop-work order was issued due to a safety accident 
that occurred while sampling at a different site under this contract. A subsequent safety investigation was 
conducted by the subcontractor performing the sampling, CB&I Federal Services LLC.  As a result, 
groundwater samples were not collected during Fourth Quarter CY 2013 or First Quarter CY 2014. The 
stop-work order ended in March 2014, and groundwater sampling resumed shortly after in May 2014.  

The existing vapor monitoring network was largely constructed to support bioventing. The installed 
monitoring points and downhole electronic sensors were not intended for use in a long-term monitoring 
program. The electronic sensors failed prior to the conversion from bioventing to SVE and are no 
longer in use. The sample port tubing clogged or failed at vapor well point locations ST-219-38-74, 
ST-219-39-75, ST-219-40-40, ST-219-39-75, and ST-219-42, and is not repairable. Soil vapor monthly 
monitoring is currently performed at seven vapor monitoring points, three vapor extraction wells, and 
several SVE system sample ports. Quarterly vapor sampling was not conducted during this reporting 
period due to the declining recovery rates and the non-sustainable operations of the SVE system. The 
SVE system was shut down on December 5, 2013 with Kirtland AFB approval. 

2.1.3 History of Interim Corrective Measures 

The USAF has performed extended vadose zone remediation and treatment at SWMU ST-70. The 
primary source of contamination was eliminated with the removal of the OWS and repair of the area drain 
conveyance piping. The bioventing ICM was initiated subsequent to the 1999 RFI and was discontinued 
in 2001. The SVE ICM was initiated in 2008 and continues to the present.  

2.2 Site Conceptual Model 

A brief CSM is presented in this section. The site CSM was originally presented in the 2005 RFI Report 
(USAF, 2005) and has been updated with the recent monitoring data. 

2.2.1 Site Conditions 

The SWMU ST-70 is a small Environmental Restoration Program site is located at Kirtland AFB. The 
area is dry, receives mean annual precipitation of 8.9 inches, and is subject to large daily and seasonal 
fluctuations in temperature. The site is located in an industrial portion of the installation, with the entire 
site paved with concrete or asphalt. There are no surface water features or drainages, no ecological 
receptors, and no sensitive habitats in the vicinity. 

The site is within the Albuquerque Basin. The subsurface is comprised of thick units of alluvial 
sediments overlying Paleozoic bedrock. The alluvial sediments in this area are present to depths greater 
than 1,000 feet. Soil is predominantly sandy and silty. Based on soil boring data, sandy moderate- to high-
permeability soil is abundant in the subsurface below SWMU ST-70. Low-permeability units of silt and 
clay are present at roughly 25 to 40 feet bgs and 95 to 110 feet bgs across the site. These low-permeability 
units retard downward contaminant migration and contain high concentrations of TPH and chlorinated 
solvent contaminants. 
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Groundwater is present below the site in a regional unconfined aquifer. The depth to groundwater in 
the area is between 458.5 and 464 feet bgs based on 2010 to 2014 monitoring data. Infiltration of 
precipitation is limited by the paved surface at the site, high evaporation rates, and low-permeability units 
present at roughly 40 and 100 feet bgs. 

2.2.2 Contaminant Pathways and Receptors 

Petroleum hydrocarbon and solvent contaminants originated at the surface due to current and historic site 
activities. Site characterization data indicate that contaminant releases to the subsurface occurred 
primarily through leaks in the former OWS, the area drain, and the associated piping. Minor releases to 
soil may have also occurred through seams and cracks in the pavement. The dates of release and 
quantities of petroleum hydrocarbons and solvents released to the area drain are unknown. Kirtland AFB 
records do not indicate that specific spills or sudden failures of the drain piping or OWS accounted for the 
contamination detected in the subsurface. Instead, incremental releases over a prolonged period are 
believed to be responsible for the site contamination. 

Contaminants are believed to have been flushed downward through the vadose zone by water leaking 
from failures in the area drain and OWS. Removal of the OWS and repair of the area drain piping 
eliminated this mechanism for contaminant transport. Infiltration of precipitation is greatly inhibited by 
the pavement, and the primary mechanism for contaminant transport is currently believed to be vapor-
phase transport. Vertical transport of contaminants is greatly inhibited by low-permeability sediments at 
roughly 25 to 40 feet bgs and 95 to 110 feet bgs. Figure 2-2 presents the historic sampling locations at 
SWMU ST-70. Soil sample data from previous investigations indicate that large portions of contaminant 
mass are sorbed to clay minerals in these low-permeability zones. Vapor and groundwater monitoring 
data indicate that these low-permeability units significantly inhibit TPH migration to the regional 
groundwater (USAF, 2013a). However, chlorinated solvents are less strongly sorbed and migrate 
downward through the vadose zone by vapor-phase transport. The chlorinated solvent, TCE, is currently 
detected in the deeper vadose zone soil vapor and shallow groundwater at the site. 

Potential receptor pathways for site contamination include drinking water production wells, the 
Rio Grande via storm sewers, and vapor intrusion into the adjacent hangers. The nearest production wells 
are KAFB-14, which is 1,600 feet southeast, and KAFB-12, which is 12,000 feet northwest of the site. If 
the OWS had overflowed, runoff would have flowed to the asphalt parking lot to the north. Only an 
exceptional flooding episode would create enough runoff to reach storm sewer drains along Aberdeen 
Drive (over 250 feet northwest of Former ST-219) and potentially convey the runoff to the Rio Grande. 
Indoor air quality at Hangar Buildings 481 and 482 was investigated in 2001, and recent sample data from 
vapor monitoring wells ST-219-41 and ST-219-42 indicate that vapor-phase contaminant migration is 
greatly inhibited by pressure gradients created by the SVE system, concrete foundations, and pavement 
(USAF, 2005 and 2010). 

2.2.3 Effects of Corrective Measures 

Once repaired, the current SVE system should continue to remove significant TPH contaminant mass 
from the vadose zone. The system is operated to create upward gradients that inhibit downward migration 
of contaminants to the regional groundwater, and to create horizontal gradients to inhibit migration away 
from the site (USAF, 2013a). The removal of the OWS and repairs to the area drain piping has eliminated 
the pathway for additional contaminant releases to the subsurface. Bioventing was not successful in 
significantly degrading the TPH contaminant mass (USAF, 2005). 
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Based on initial contaminant mass estimates for the site, the ICM should have removed a significant 
portion of the vadose zone contaminant mass. Unfortunately, previous soil-vapor monitoring data indicate 
that significant contaminant mass remains in soil adjacent to the area drain and the former OWS location. 

2.2.4 Data Gaps 

The data gaps that remain at the site are primarily due to changing site conditions. The current extent of 
soil contamination is unknown. Soil sample data were collected primarily between 1992 and 1999. Since 
that time, the ICMs have had an effect on site contaminant concentrations and distribution. Soil-vapor 
monitoring points have failed and need to be replaced. Changes have occurred to the regional 
groundwater-flow direction and water-table elevation as a result of the modifications to groundwater use 
by the Albuquerque Bernalillo County Water Utility Authority. Additional groundwater investigation at 
the site is warranted. Section 4 presents a discussion of recommendations to address the data gaps. 

2.3 Current Extent of Contamination 

The current extent of soil-vapor and groundwater contamination, along with recent trends, is presented in 
this section. The nature and extent of soil contamination is summarized to provide a basis for soil-vapor 
and groundwater contamination discussions. There are no recent soil analytical data, and the nature and 
extent of soil contamination was discussed in detail in the most recent RFI Report (USAF, 2005). Soil-
vapor sampling was not conducted during this reporting period. A detailed discussion of the soil-vapor 
plume and contaminant trends is in the previous Site Characterization and Optimization Report (USAF, 
2013b). 

2.3.1 Subsurface Soil Contamination 

Initial investigations at the Former ST-219 OWS site focused on characterizing the nature and extent of 
petroleum hydrocarbon contamination within subsurface soil surrounding the former OWS. TPH as 
gasoline range organics were identified in soil samples from borings surrounding the OWS to a maximum 
depth of 107 feet bgs. TPH as diesel range organics exceeding the NMED soil screening levels (SSLs) 
were identified in soil samples collected from borings surrounding the OWS, but not from borings near 
the area drain. JP-4 was not specifically analyzed in soil samples collected from borings immediately 
surrounding the OWS.  However, JP-4 exceeding the NMED SSLs was identified in soil samples 
collected from borings ST-219-08 and ST-219-09 located approximately 50 feet southwest and 30 feet 
northeast, respectively, from the OWS.  Soil contamination by both TPH as diesel range organics and 
JP-4 was found in soil to a maximum depth of approximately 100 feet bgs. 

During these initial investigations, chlorinated solvents (PCE and TCE) exceeding NMED SSLs were 
identified in soil samples collected from borings within approximately 10 feet of the OWS, and from a 
boring between the OWS and the hazardous waste storage unit. Chlorinated solvents were found to a 
maximum depth of approximately 100 feet bgs. In particular, soil samples from a boring just east of the 
OWS identified PCE concentrations in soil as high as 7,200 milligrams per kilograms and TCE 
concentrations in soil as high as 120 milligrams per kilograms. These substantial chlorinated solvent 
concentrations originally appeared to be anomalous, and subsequent investigations (Appendix III 
Wasteline Sites RFI [USAF, 1995b] and Appendix I Phase 2 RFI [USAF, 1997]) failed to find more 
widespread chlorinated solvent soil contamination. Therefore, it was assumed that the extent of the 
chlorinated solvent contamination had been defined and that petroleum hydrocarbons were the primary 
COPCs. Sampling for chlorinated solvents was discontinued during the final stages of the Appendix I 
Phase 2 RFI. Based on the detections of TCE in deep soil vapor and groundwater, chlorinated solvents 
were identified as COPCs with TCE and PCE now considered primary COPCs.  
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2.3.2 Soil Vapor Contamination 

Soil-vapor contaminant concentrations have fluctuated over time, but soil-vapor analytical results indicate 
that significant contaminant mass remains in the areas adjacent to the former OWS and area drain. Soil-
vapor contaminant concentrations fluctuated significantly during the first year of SVE operation, but no 
longer show significantly decreasing trends at most monitoring locations. Contaminant concentrations at 
SVE wells fluctuate seasonally with the lowest concentrations occurring in the winter months. The 
extraction system is less efficient during the winter months due to vapor condensation in the extraction 
piping and reduced volatilization of soil contaminants due to low temperatures (USAF, 2013a). 

Contaminants detected in soil vapor are primarily associated with chlorinated solvents, fuel hydrocarbons, 
and their breakdown products. The highest concentrations of VOC contaminants are detected adjacent to 
the former OWS and the area drain. In addition to fuel and chlorinated solvent-related contaminants, three 
chlorofluorocarbons and one brominated VOC are regularly detected in samples from SWMU ST-70. 
These detections are typically at concentrations below 10 parts per billion by volume with no observed 
spatial distribution pattern. 

2.3.3 Groundwater Contaminant Trends 

The purpose of groundwater monitoring is to evaluate whether site COPCs have impacted groundwater. 
To date, groundwater has not been impacted at concentrations above regulatory standards. Monitoring is 
performed quarterly from downgradient monitoring well KAFB-7001. 

The primary groundwater COPC at the KAFB-7001 monitoring well is TCE, which has been detected 
at concentrations between 0.29 and 2.37 micrograms per liter (µg/L) (Figure 2-3). After 2012, 
concentrations of TCE have continued to increase. However, concentrations remain significantly below 
the drinking water maximum contaminant level of 5.0 µg/L.  Hydrocarbon fuel-related COPCs such as 
toluene and acetone have been sporadically detected in groundwater samples at concentrations below 
regulatory limits. Halogenated VOCs are detected in groundwater samples more regularly, but are 
detected below regulatory limits commonly at J-flagged (estimated) concentrations below 1 µg/L. 
Groundwater is routinely monitored for TPH as gasoline range organics and was historically monitored 
for SVOCs. These compounds have not been detected in validated sample results from monitoring well 
KAFB-7001. Historical groundwater laboratory analytical results for monitoring well KAFB-7001 are 
provided in Appendix A. 

Concentrations trends of TCE in groundwater samples from monitoring well KAFB-7001 were stable for 
most of the historic monitoring period and then increased in 2012. Groundwater TCE concentrations were 
at or below 0.6 µg/L for much of the monitoring history from 2004 to 2011. Concentrations increased to 
1.7 µg/L in 2012 and remained close to that concentration in sample results from 2013. Groundwater 
samples from the May 2014 monitoring event detected TCE at a concentration of 2.37 µg/L. The change 
in groundwater TCE concentration is believed to be associated with changes in the regional groundwater-
flow direction resulting from large-scale changes in groundwater use by the Albuquerque Bernalillo 
County Water Utility Authority. Groundwater elevations in monitoring well KAFB-7001 have risen from 
464 feet bgs in 2010 to 458.5 feet bgs in 2013. Groundwater elevations decreased slightly in 2014 to 
457.55 feet bgs. Regional groundwater-flow direction appears to have shifted slightly in the northern 
portions of Kirtland AFB during this period. According to groundwater monitoring data from 2009 to 
2012 in this area, flow gradients shifted from a northeastwardly flow to an east-northeasterly flow. It is 
believed that the shift in groundwater-flow direction resulted in the increase in groundwater TCE 
concentration in monitoring well KAFB-7001 rather than any increase in contaminant transport to the 
groundwater table. 
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3. INTERIM CORRECTIVE MEASURES 
PERFORMANCE AND OPTIMIZATION 

This section presents summaries of SVE operation and an evaluation of the system performance and 
efficiency. Detailed ICM operational information is presented in semiannual reports from 2009 to 2014. 

3.1 Soil Vapor Extraction System Operation and Maintenance 

The SVE system at SWMU ST-70 (Former ST-219) operated with little unscheduled downtime since full-
scale operations began in 2008 until the system was shut down on December 5, 2013.  Pulsed system 
operations were initiated in 2012 with a seasonal shutdown occurring during the winter months of 
January, February, and March. Pulsed system operation was initiated to prevent excessive wear to the 
aging infrastructure and to reduce waste generation. 

Prior to the permanent SVE system shutdown, unscheduled system shutdowns were typically less than 
2 hours in duration and were performed for system maintenance and monitoring. From the time the SVE 
system was placed into full-scale operation on April 15, 2008 through the end of the reporting period 
(June 2014), the SVE system had operated for approximately 1,720 days and had extracted and treated 
approximately 1.54 by 108 cubic feet (4.35 by 109 liters) of soil vapor. Over this period, the SVE system 
had approximately 227 days of unscheduled shutdown time resulting in an 87-percent system operational 
run time (Table 3-1). Additional SVE operational data are provided in Appendix B. 

No vapor samples were collected during this reporting period at SWMU ST-70; therefore, a system 
performance analysis with contaminant mass removal calculations could not be conducted. A detailed 
discussion of the SVE system performance is in the previous Site Characterization and Optimization 
Report (USAF, 2013b). 

3.2 Soil-Vapor Extraction System Optimization 

The remediation strategy at SWMU ST-70 has been optimized by converting the ICM from bioventing to 
SVE, by increasing the number of extraction wells from one to three, and by instituting pulsed operations 
with a winter shutdown period. Prior to the system shutdown in December 2013, the SVE system 
continued to achieve relatively high rates of TPH contaminant mass removal. However, the rate of 
chlorinated solvent mass removal was minimal. 

Initial SVE operations at SWMU ST-70 began with pilot-scale testing in 2003, 2006, and 2007. During 
that period, only well ST-219-28H was used as an extraction well. The Ametek Rotron Model #DR 523 
regenerative blower was used from the previous bioventing ICM, and the system was converted to an 
extraction system from an air-injection system. 

In 2007 and 2008, wells KAFB-7002 and KAFB-7003 were added to the SVE system, and the plumbing 
was reconfigured to allow for flow control and monitoring from each extraction well. The location and 
depths of wells KAFB-7002 and KAFB-7003 were chosen to facilitate extraction from the deeper vadose 
zone and to prevent additional disturbance to the active aircraft tarmac area. Neither well is ideally 
located or screened to remove of high concentrations of chlorinated solvent contaminant mass. 
Subsequent to these changes, the SVE system was put into full-time operation. Pulsed operations began in 
2012 as part of a rebound study and continued in 2013 with a scheduled winter shutdown. Repair and 
operation of the SVE system is recommended to continue remedial efforts at the site. 

  



SECTION 3 

Kirtland AFB  December 2014 
Site Characterization and Optimization Report 
SWMU ST-70 3-2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 
 



SECTION 4 

Kirtland AFB  December 2014 
Site Characterization and Optimization Report 
SWMU ST-70 4-1 

4. RECOMMENDATIONS FOR SITE CHARACTERIZATION AND 
CORRECTIVE MEASURE OPTIMIZATION 

This section makes recommendations for additional site characterization and SVE system optimization at 
SWMU ST-70. These recommendations are made for long-term planning purposes and to address the 
NMED request for additional site characterization (NMED, 2012). 

4.1 Data Gaps 

There are data gaps associated with the soil, soil vapor, and groundwater media at SWMU ST-70 due to 
changing site conditions. 

Soil Data Gaps—The current extent of soil contamination is unknown. Soil sample data were collected 
between 1992 and 1999. Since that time, the ICMs are believed to have had a significant effect on the 
levels of soil contamination and contaminant migration. These soil data gaps are noted in the NMED 
request for a site characterization work plan (NMED, 2012). 

Soil Vapor Data Gaps—The current vertical extent of soil-vapor contamination in the OWS and area 
drain locations are no longer adequately monitored by the existing monitoring network. Several soil-vapor 
monitoring points have failed and need to be replaced to adequately monitor remediation progress. 

Groundwater Data Gaps—Changes have occurred in the regional groundwater-flow direction and 
water-table elevation as a result of decreasing groundwater withdrawals by the Albuquerque Bernalillo 
County Water Utility Authority. Additional groundwater investigation may be warranted to define the 
local groundwater-flow direction and gradient as well as the extent of chlorinated VOC contamination. 
This groundwater data gap is noted in the NMED letter dated July 23, 2012, which requests that a site 
characterization work plan for soil and groundwater be submitted for approval (NMED, 2012). 

4.2 Recommendations for Interim Corrective Measure Optimization 

In order to address the above data gaps and to comply with NMED requirements for additional site 
characterization, the following recommendations are proposed: 

 A limited soil investigation is proposed to define the extent of fuel- and chlorinated-solvent-related 
contamination. The focus of the investigation should be the current lateral and vertical extent of soil 
contamination adjacent to the OWS and area drain. The data from the additional characterization 
should be used to guide future remediation strategies. 

 Installation of additional vapor monitoring wells is recommended to facilitate monitoring of the 
remediation. Vapor monitoring well placement should be based on soil screening data collected 
during soil boring installation and sampling. 

 A limited groundwater investigation is recommended to define the extent of groundwater TCE 
contamination. Installation of additional monitoring wells is recommended to address this data gap. 

 Installation of one or more additional SVE wells and connection to the SVE system is recommended 
to facilitate more rapid removal contaminants from the vadose zone. The locations and depths of 
the new SVE wells should be optimized for chlorinated solvent removal from the vadose zone. 
Additional contaminant source removal by excavation should be considered as a potential remedial 
alternative. 
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It is recognized that the recommendations proposed above would require additional funding that is not 
currently available. Therefore, these are considered long-term recommendations and are not intended to 
be implemented in fiscal year 2014. 

4.3 Exit Strategy 

The current exit strategy for SWMU ST-70 is to achieve clean closure through the use of ICMs. In order 
to achieve clean closure for the site, soil and groundwater media need to have contaminant concentrations 
reduced below current regulatory screening levels. Monitoring data indicate that high concentrations of 
contaminants remain in the vadose zone near the former OWS and area drain source areas, despite SVE 
operation from 2008 to 2013. Additional corrective actions and site characterization are necessary to 
achieve clean closure of the site. More aggressive source area remedial actions such as soil excavation 
and off-site disposal, along with the installation of additional vapor extraction wells for the SVE system, 
should be considered to remove contaminant mass from the site. 
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Table 3-1. Soil-Vapor Extraction System Operation and Downtime at Solid Waste Management Unit ST-70

Down 

Time 

(hours)

Start/ Restart 

(time)

Total 

Downtime 

(days)

Total 

Operation 

Time (days)

04/15/08 11:00 0 0 0 70 0 initial start-up

05/14/08 2 9:45 0.083 28.92 0.29 70 8.25E+07 2.91E+06 maintenance downtime

05/16/08 1 9:47 0.125 30.88 0.40 72 8.83E+07 3.12E+06 maintenance downtime

05/30/08 1.5 9:45 0.188 44.81 0.42 74 1.30E+08 4.60E+06 maintenance downtime

06/18/08 0.5 8:20 0.208 63.79 0.33 69 1.84E+08 6.49E+06 system sample 

07/10/08 1 11:11 0.250 85.75 0.29 70 2.46E+08 8.70E+06 system sample 

08/06/08 72 14:25 3.250 109.75 2.96 70 3.15E+08 1.11E+07 system inspection, power outage

08/07/08 off for optimization at 13:56 3.250 110.75 2.93 70 3.18E+08 1.12E+07 end 1st quarter operation

12/17/08 11:00 110.75 70 re-start for second quarter

12/23/08 1 13:00 3.292 113.46 2.90 72 3.26E+08 1.15E+07 maintenance downtime

01/08/09 1.5 12:41 3.354 129.40 2.59 70 3.71E+08 1.31E+07 maintenance downtime

01/14/09 0.5 12:30 3.375 135.38 2.49 67 3.88E+08 1.37E+07 system sample 

01/21/09 1 16:00 3.417 142.33 2.40 67 4.07E+08 1.44E+07 maintenance downtime

02/11/09 1.5 12:22 3.479 163.27 2.13 70 4.66E+08 1.65E+07 maintenance downtime

02/23/09 0.75 11:09 3.510 175.24 2.00 67 4.99E+08 1.76E+07 maintenance downtime

03/14/09 25 11:05 4.552 193.20 2.36 70 5.50E+08 1.94E+07 system inspection, power outage

03/14/09   Continue SVE system operation for 3rd quarter operation end 2nd quarter operation

03/30/09 0.75 12:55 4.583 209.20 2.19 70 5.96E+08 2.10E+07 maintenance downtime

04/14/09 0.25 9:40 4.594 224.19 2.05 70 6.39E+08 2.26E+07 monitoring downtime

04/29/09 0.67 9:30 4.622 239.16 1.93 67 6.80E+08 2.40E+07 maintenance downtime

06/12/09 1 10:10 4.663 283.12 1.65 67 8.00E+08 2.82E+07 maintenance downtime

07/27/09 1.5 13:00 4.726 328.06 1.44 70 9.28E+08 3.28E+07 maintenance downtime

08/07/09 0.75 10:45 4.757 339.02 1.40 69 9.59E+08 3.39E+07 maintenance downtime

09/14/09 0.25 11:15 4.768 377.01 1.26 69 1.07E+09 3.76E+07 maintenance downtime

09/18/09 0.5 9:45 4.788 380.99 1.26 67 1.08E+09 3.80E+07 monitoring downtime

10/07/09 1.0 10:00 4.830 399.99 1.21 67 1.13E+09 3.99E+07 maintenance downtime

10/27/09 0.25 9:40 4.840 419.98 1.15 67 1.18E+09 4.18E+07 monitoring downtime

11/09/09 0.33 14:20 4.854 432.97 1.12 67 1.22E+09 4.30E+07 maintenance downtime

11/11/09 0.67 9:57 4.882 434.94 1.12 67 1.22E+09 4.32E+07 monitoring downtime

12/15/09 1.0 14:28 4.924 468.90 1.05 50 1.29E+09 4.57E+07 monitoring downtime

01/27/10 0.50 14:34 4.945 511.88 0.97 50 1.38E+09 4.88E+07 monitoring downtime

01/29/10 0.67 12:25 4.973 513.85 0.97 50 1.38E+09 4.89E+07 maintenance downtime

02/10/10 26.5 16:20 6.077 524.75 1.16 60 1.41E+09 4.98E+07 maintenance downtime

02/17/10 1.0 15:25 6.118 531.70 1.15 67 1.43E+09 5.05E+07 monitoring downtime

03/08/10 1.0 15:25 6.160 550.66 1.12 67 1.48E+09 5.23E+07 monitoring/maintenance downtime

04/07/10 0.5 14:15 6.181 580.64 1.06 67 1.56E+09 5.52E+07 maintenance downtime

05/07/10 0.5 12:15 6.202 610.62 1.02 67 1.65E+09 5.81E+07 maintenance downtime

09/02/10 0.5 11:57 6.223 728.60 0.85 67 1.97E+09 6.95E+07 maintenance downtime

09/17/10 0.25 12:02 6.233 743.59 0.84 67 2.01E+09 7.10E+07 monitoring downtime

10/01/10 0.5 14:45 6.254 757.57 0.83 65 2.05E+09 7.23E+07 maintenance downtime

11/05/10 0.67 11:40 6.282 792.54 0.79 65 2.14E+09 7.55E+07 maintenance downtime

11/12/10 0.5 11:45 6.303 799.52 0.79 64 2.16E+09 7.62E+07 monitoring downtime

12/08/10 0.5 13:50 6.323 825.50 0.77 64 2.23E+09 7.86E+07 maintenance downtime

12/31/10 0 N/A 6.323 848.50 0.75 64 2.29E+09 8.07E+07 end of reporting period

01/11/11 1.0 16:35 6.365 859.46 0.74 54 2.31E+09 8.16E+07 maintenance downtime

01/18/11 1.0 14:15 6.407 866.42 0.74 58 2.33E+09 8.21E+07 monitoring downtime

02/16/11 2.5 11:30 6.511 895.31 0.73 61 2.40E+09 8.47E+07 maintenance downtime

03/09/11 1.0 14:45 6.553 916.27 0.72 59 2.45E+09 8.65E+07 maintenance downtime

04/05/11 2.75 12:30 6.667 943.16 0.71 52 2.51E+09 8.85E+07 maintenance downtime

04/21/11 2.0 15:25 6.750 959.07 0.70 58 2.54E+09 8.98E+07 monitoring downtime

05/10/11 0.75 10:35 6.782 978.04 0.69 52 2.58E+09 9.12E+07 maintenance downtime

06/22/11 0 15:51 OFF 6.782 1021.04 0.66 58 2.68E+09 9.48E+07 Mini-rebound baseline

06/28/11 139.3 9:10 12.59 1021.24 1.23 58 2.69E+09 9.48E+07 Mini-rebound end

06/30/11 0 N/A 12.59 1023.24 1.23 58 2.69E+09 9.50E+07 end of reporting period

07/20/11 0.5 12:50 12.61 1043.22 1.21 58 2.74E+09 9.67E+07 maintenance downtime

08/30/11 0.5 10:30 12.63 1084.20 1.16 62 2.84E+09 1.00E+08 maintenance downtime

09/28/11 1 12:05 12.67 1113.15 1.14 62 2.91E+09 1.03E+08 monitoring downtime

10/28/11 0.66 12:15 12.70 1143.13 1.11 62 2.99E+09 1.06E+08 maintenance downtime

11/16/11 0.25 11:00 12.71 1162.12 1.09 62 3.04E+09 1.07E+08 monitoring downtime

12/09/11 0.5 10:35 12.73 1185.10 1.07 62 3.10E+09 1.09E+08 maintenance downtime

12/15/11 0.2 16:20 12.74 1191.09 1.07 62 3.11E+09 1.10E+08 maintenance downtime

12/31/11 0 N/A 12.74 1207.09 1.06 66 3.15E+09 1.11E+08 end of reporting period

01/03/12 0 N/A 12.74 1210.09 1.05 62 3.16E+09 1.12E+08 monitoring, rebound baseline

01/03/12  shut down for rebound study starting at 13:45 begin rebound shut-off

04/20/12 0 16:25 12.74 1210.09 1.05 0 3.16E+09 1.12E+08 monitoring, re-start SVE system

Reporting Period (October 2009 to April 2010)

Date

SVE Operation Cumulative Time

Percent 

Downtime 

(%)

Flow 

Rate 

(scfm)

Cumulative 

Volume 

Extracted 

(L)

Cumulative 

Volume 

Extracted 

(ft
3
) Notes

Initial period reported in Construction Summary Report (April 2008 to March 2009)

Optimization Period (August to December 2008)

Construction Reporting Period (March to September 2009)

Reporting Period (September 2010 to June 2011)

Reporting Period (July 2011 to June 2011)
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Table 3-1. Soil-Vapor Extraction System Operation and Downtime at Solid Waste Management Unit ST-70

Down 

Time 

(hours)

Start/ Restart 

(time)

Total 

Downtime 

(days)

Total 

Operation 

Time (days)Date

SVE Operation Cumulative Time

Percent 

Downtime 

(%)

Flow 

Rate 

(scfm)

Cumulative 

Volume 

Extracted 

(L)

Cumulative 

Volume 

Extracted 

(ft
3
) Notes

04/25/12 0 N/A 12.74 1215.09 1.05 64 3.17E+09 1.12E+08 inspection

04/27/12 1 15:05 12.78 1217.05 1.05 64 3.18E+09 1.12E+08 maintenance downtime

05/04/12 0.5 9:15 12.80 1224.02 1.05 64 3.20E+09 1.13E+08 monitoring downtime

05/14/12 0 N/A 12.80 1234.02 1.04 64 3.22E+09 1.14E+08 inspection

06/08/12 6.0 15:35 13.05 1258.77 1.04 64 3.29E+09 1.16E+08 Power outage - construction

06/12/12 0 N/A 13.05 1262.77 1.03 62 3.30E+09 1.16E+08 inspection

06/16/12 24 7:30 14.05 1265.77 1.11 62 3.31E+09 1.17E+08 Power outage - construction

06/30/12 0 N/A 14.05 1279.77 1.10 62 3.34E+09 1.18E+08 end of reporting period

07/11/12 0.5 7:50 14.07 1290.75 1.09 64 3.37E+09 1.19E+08 maintenance downtime

08/23/12 0.6 15:15 14.09 1333.73 1.06 61 3.48E+09 1.23E+08 monitoring downtime

09/14/12 0.5 17:00 14.12 1355.71 1.04 62 3.53E+09 1.25E+08 maintenance downtime

10/12/12 0.4 14:55 14.13 1383.69 1.02 65 3.61E+09 1.27E+08 monitoring downtime

11/16/12 168 15:45 21.13 1411.69 1.50 58 3.67E+09 1.30E+08 power outage downtime

12/13/12 0.75 14:45 21.16 1438.66 1.47 54 3.73E+09 1.32E+08 maintenance downtime

12/21/12 0.2 16:20 21.17 1446.65 1.46 54 3.75E+09 1.32E+08 scheduled downtime begins

12/31/12 0 N/A 21.17 1446.65 1.46 0 3.75E+09 1.32E+08 end of reporting period

01/16/13 OFF N/A 21.17 1446.65 1.46 0 3.75E+09 1.32E+08 Downtime monitoring

02/25/13 OFF N/A 21.17 1446.65 1.46 0 3.75E+09 1.32E+08 Downtime monitoring

03/05/13 Restart 11:05 21.17 1446.65 1.46 58 3.75E+09 1.32E+08 system restart, field monitoring

03/21/13 0.5 8:45 21.19 1462.63 1.45 57 3.79E+09 1.34E+08 maintenance downtime

04/24/13 1.0 11:55 21.23 1496.59 1.42 63 3.87E+09 1.37E+08 monitoring downtime

05/22/13 0.5 13:15 21.26 1524.57 1.39 59 3.94E+09 1.39E+08 maintenance downtime

06/26/13 0.5 10:15 21.28 1559.55 1.36 64 4.03E+09 1.42E+08 maintenance downtime

06/30/13 0.0 N/A 21.28 1563.55 1.36 64 4.04E+09 1.43E+08 end of reporting period

07/29/13 37.5 8:30 22.84 1590.98 1.44 58 4.11E+09 1.45E+08 maintenance downtime

08/28/13 0.5 16:50 22.86 1620.96 1.41 54 4.17E+09 1.47E+08 maintenance downtime

09/24/13 0 N/A 22.86 1647.96 1.39 54 4.23E+09 1.50E+08 inspection

11/25/13 0 N/A 22.86 1709.96 1.34 46 4.35E+09 1.54E+08 inspection

12/05/13 0.2 N/A 22.86 1719.96 1.33 0 4.35E+09 1.54E+08 maintenance; scheduled downtime begins

06/27/14 4896 N/A 226.86 1719.96 13.19 0 4.35E+09 1.54E+08 end of reporting period

N/A = not applicable

scfm = standard cubic feet per minute

SVE = soil-vapor extraction

Reporting Period (July 2012 to June 2013)

Reporting Period (July 2013 to June 2014)

a
 Items noted as maintenance downtime indicate that the SVE system was off for a minimal amount of time.

ft
3 
= cubic feet

Reporting Period (July 2011 to June 2011)
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Appendix A. Groundwater Analytical Sample Results from 2008 to 2013, SWMU ST-70
Location KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001

Sample Date 5/19/14 5/19/14 4/22/13 1/9/13 1/9/13 10/10/12 8/23/12 4/25/12 1/5/12 11/15/11 9/21/11

         Sample ID

EPA MCLs a ST70-30001
ST70-30002 
(Duplicate)

ST70-GW-7001-
220413

ST70-GW-7001-
090113

ST70-FD-7001-
090113 

(Duplicate)
ST70-GW-7001-

101012
ST70-GW-7001-

230812
ST70-GW-7001-

250412
ST70-GW-7001-

21092011
ST70-GW-7001-

151111
ST70-GW-7001-

21092011

1,1,1,2-Tetrachloroethane N/A ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.17 <0.17
1,1,1-Trichloroethane 60 c ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.16 <0.16
1,1,2,2-Tetrachloroethane 10 c ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.20 <0.20
1,1,2-Trichloroethane 5.0 ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.32 <0.32
1,1-Dichloroethane 25 c ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.16 <0.16
1,1-Dichloroethene 5.0 c ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.14 <0.14
1,1-Dichloropropene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.15 <0.15
1,2,3-Trichlorobenzene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.18 <0.18
1,2,3-Trichloropropane N/A ND ND < 0.8 < 0.8 < 0.8 <0.8 <0.8 <0.8 <0.8 <0.77 <0.77
1,2,4-Trichlorobenzene 70 ND ND < 0.8 < 0.8 < 0.8 <0.8 <0.8 <0.8 <0.8 <0.32 <0.32
1,2,4-Trimethylbenzene N/A ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.14 <0.14
1,2-Dibromo-3-chloropropane 0.2 ND ND < 1.6 < 1.6 < 1.6 <1.6 <1.6 <1.6 <1.6 <0.81 <0.81
1,2-Dibromoethane (EDB) 0.05 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.13 <0.13
1,2-Dichlorobenzene 600 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.13 <0.13
1,2-Dichloroethane 5.0 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.15 <0.15
1,2-Dichloropropane 5.0 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.13 <0.13
1,3,5-Trimethylbenzene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.8 <0.14 <0.14
1,3-Dichlorobenzene N/A ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.16 <0.16
1,3-Dichloropropane N/A ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.15 <0.15
1,4-Dichlorobenzene 75 ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.16 <0.16
2,2-Dichloropropane N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.20 <0.20
2-Butanone (MEK) N/A ND ND < 3.2 < 3.2 < 3.2 <3.2 <3.2 <3.2 <3.2 <1.8 <1.8
2-Chlorotoluene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.17 <0.17
2-Hexanone N/A ND ND < 3.2 < 3.2 < 3.2 <3.2 <3.2 <3.2 <3.2 <1.4 <1.4
4-Chlorotoluene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.17 <0.17
4-Isopropyltoluene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.17 <0.17
4-Methyl-2-pentanone N/A ND ND < 3.2 < 3.2 < 3.2 <3.2 <3.2 <3.2 <3.2 <1.0 <1.0
Acetone N/A 4.04 J ND < 6.4 < 6.4 < 6.4 <2.8 <6.4 <2.8 <6.4 <1.9 <1.9
Benzene 5.0 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.16 <0.16
Bromobenzene N/A ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.17 <0.17
Bromoform N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.19 <0.19
Bromomethane N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.21 <0.21
Carbon disulfide N/A ND ND < 0.8 < 0.8 < 0.8 <0.8 <0.8 <0.8 <0.8 <0.45 <0.45
Carbon tetrachloride 5.0 ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.19 <0.19
Chlorobenzene 100 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.17 <0.17
Chloroethane N/A ND ND < 1.6 < 1.6 < 1.6 <1.6 <1.6 <1.6 <1.6 <0.10 <0.10
Chloroform 100 c 0.277 J ND 0.17J 0.16J 0.17J 0.17 J 0.2 J <0.2 <0.2 <0.16 <0.16
Chloromethane N/A ND ND < 0.8 < 0.8 < 0.8 0.82 J <1.6 <0.8 <1.6 <0.30 <0.30
cis-1,2-Dichloroethene 70 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.15 <0.15
cis-1,3-Dichloropropene N/A ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.16 <0.16
Dibromochloromethane N/A 0.325 J 0.271 J 0.18J 0.18J < 0.2 0.29 J 0.28 J 0.24 J <0.4 <0.17 <0.17
Dibromomethane N/A ND ND < 0.4 < 0.4 < 0.4 <0.2 <0.2 <0.2 <0.2 <0.17 <0.17
Dichlorodifluoromethane N/A ND ND < 0.8 < 0.8 < 0.8 <0.8 <0.8 <0.8 <0.8 <0.31 <0.31
Ethylbenzene 700 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.16 <0.16
Hexachlorobutadiene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.18 <0.18
Isopropylbenzene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.16 <0.12
Methylene chloride N/A ND ND < 0.4 < 0.4 < 0.4 <1.3 <0.4 <1.3 <0.4 0.46 J <0.32
Methyl tert-butyl ether (MtBE) 5.0 ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.25 <0.25
Naphthalene 30 d ND ND < 0.8 < 0.8 < 0.8 <0.8 <0.8 <0.8 <0.8 <0.22 <0.22
n-Butylbenzene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.14 <0.14
n-Propylbenzene N/A ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.16 <0.16
sec-Butylbenzene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.17 <0.17

Chemical Class & Analytical 
Method Analyte

VOCs (µg/L)          SW8260B 
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Appendix A. Groundwater Analytical Sample Results from 2008 to 2013, SWMU ST-70
Location KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001

Sample Date 5/19/14 5/19/14 4/22/13 1/9/13 1/9/13 10/10/12 8/23/12 4/25/12 1/5/12 11/15/11 9/21/11

         Sample ID

EPA MCLs a ST70-30001
ST70-30002 
(Duplicate)

ST70-GW-7001-
220413

ST70-GW-7001-
090113

ST70-FD-7001-
090113 

(Duplicate)
ST70-GW-7001-

101012
ST70-GW-7001-

230812
ST70-GW-7001-

250412
ST70-GW-7001-

21092011
ST70-GW-7001-

151111
ST70-GW-7001-

21092011
Chemical Class & Analytical 

Method Analyte
Styrene 100 ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.18 <0.17
tert-Butylbenzene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.16 <0.16
Tetrachloroethene 5.0 ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.20 <0.20
Toluene 750 c ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.17 <0.17
trans-1,2-Dichloroethene 100 ND ND < 0.2 < 0.2 < 0.2 <0.2 <0.2 <0.2 <0.2 <0.15 <0.15
trans-1,3-Dichloropropene N/A ND ND < 0.4 < 0.4 < 0.4 <0.4 <0.4 <0.4 <0.4 <0.19 <0.19
Trichloroethene 5.0 2.37 2.38 1.7 1.7 1.8 1.7 1.6 1.3 0.60 J 0.59 J 0.68 J
Trichlorofluoromethane N/A ND ND < 0.8 < 0.8 < 0.8 <0.8 <0.8 <0.8 <0.8 <0.29 <0.29
Vinyl chloride 1.0 c ND ND < 0.4 < 0.8 < 0.8 <0.8 <0.8 <0.8 <0.8 <0.40 <0.40
Xylenes (total) 620 c ND ND < 1.6 < 1.6 < 1.6 <0.8 <0.8 <0.8 <0.8 <0.38 <0.38

TPH (µg/L)  
Method 8015 Gasoline Range Organics (GRO)

C6-C10
N/A

ND ND
< 20 < 20 < 25 <20 <20 NA NA NA NA

Arsenic 0.01 ND 0.000893 J NA NA NA NA NA NA NA NA NA
Barium 2 0.0402 0.0422 NA NA NA NA NA NA NA NA NA
Cadmium 0.005 ND ND NA NA NA NA NA NA NA NA NA
Chromium 0.1 0.00127 J 0.00135 J NA NA NA NA NA NA NA NA NA
Lead 0.015 0.000854 J 0.00112 J NA NA NA NA NA NA NA NA NA
Mercury 0.002 ND ND NA NA NA NA NA NA NA NA NA
Selenium 0.05 0.0244 0.0255 NA NA NA NA NA NA NA NA NA
Silver 0.1 ND ND NA NA NA NA NA NA NA NA NA

VOCs (µg/L)                            
SW8260B 

Dissolved Metals (mg/L) 
SW6010C and SW7470A

Anions (mg/L)            EPA 
Method 300 

Nitrate as Nitrogen 10 7.36 7.38 NA NA NA NA NA NA NA NA NA
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Appendix A. Groundwater Analytical Sample Results from 2008 to 2013, SWMU ST-70
Location

Sample Date

         Sample ID

EPA MCLs a 

1,1,1,2-Tetrachloroethane N/A
1,1,1-Trichloroethane 60 c

1,1,2,2-Tetrachloroethane 10 c

1,1,2-Trichloroethane 5.0
1,1-Dichloroethane 25 c

1,1-Dichloroethene 5.0 c

1,1-Dichloropropene N/A
1,2,3-Trichlorobenzene N/A
1,2,3-Trichloropropane N/A
1,2,4-Trichlorobenzene 70
1,2,4-Trimethylbenzene N/A
1,2-Dibromo-3-chloropropane 0.2
1,2-Dibromoethane (EDB) 0.05
1,2-Dichlorobenzene 600
1,2-Dichloroethane 5.0
1,2-Dichloropropane 5.0
1,3,5-Trimethylbenzene N/A
1,3-Dichlorobenzene N/A
1,3-Dichloropropane N/A
1,4-Dichlorobenzene 75
2,2-Dichloropropane N/A
2-Butanone (MEK) N/A
2-Chlorotoluene N/A
2-Hexanone N/A
4-Chlorotoluene N/A
4-Isopropyltoluene N/A
4-Methyl-2-pentanone N/A
Acetone N/A
Benzene 5.0
Bromobenzene N/A
Bromoform N/A
Bromomethane N/A
Carbon disulfide N/A
Carbon tetrachloride 5.0
Chlorobenzene 100
Chloroethane N/A
Chloroform 100 c

Chloromethane N/A
cis-1,2-Dichloroethene 70
cis-1,3-Dichloropropene N/A
Dibromochloromethane N/A
Dibromomethane N/A
Dichlorodifluoromethane N/A
Ethylbenzene 700
Hexachlorobutadiene N/A
Isopropylbenzene N/A
Methylene chloride N/A
Methyl tert-butyl ether (MtBE) 5.0
Naphthalene 30 d

n-Butylbenzene N/A
n-Propylbenzene N/A
sec-Butylbenzene N/A

Chemical Class & Analytical 
Method Analyte

VOCs (µg/L)          SW8260B 

KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001
9/21/11 4/4/11 1/19/11 12/7/10 12/7/10 9/16/10 5/7/10 2/26/10 8/24/09 2/11/09 8/7/08

ST70-FD-7001-
21092011 

(Duplicate)
ST70-GW-7001-

04042011
ST70-GW-7001-

19012011
ST70-GW-7001-

07122010

ST70-FD-7001-
07122010 

(Duplicate)
ST70-GW-7001-

16092010
ST70-GW-7001-

05072010
ST219-GW-7001-

26022010
ST219-GWQ3-
7001-24082009

ST219-GW-7001-
11022009

ST219-GW-7001-
07082008

<0.17 <0.0681 <0.399 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.16 <0.0243 <0.408 < 1 < 1 < 0.5 < 1 < 1 < 1 < 1 < 1
<0.20 <0.04 <0.469 < 1 < 1 < 0.18 < 1 < 1 < 1 < 1 < 1
<0.32 <0.0675 <0.336 < 1 < 1 < 0.13 < 1 < 1 < 1 < 1 < 1
<0.16 <0.0268 <0.412 < 1 < 1 < 0.25 < 1 < 1 < 1 < 1 < 1
<0.14 <0.0332 <0.352 < 1 < 1 < 0.11 < 1 < 1 < 1 < 1 < 1
<0.15 <0.0353 <0.391 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.18 <0.0571 <0.546 < 1 < 1 NA < 1.2 < 1.2 < 1.2 < 1.2 < 1.2
<0.77 <0.065 <0.464 < 1 < 1 NA < 1.5 < 1.5 < 1.5 < 1.5 < 1.5
<0.32 <0.0555 <0.447 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.14 <0.0508 <0.7 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.81 <0.0626 <0.65 < 2 < 2 NA < 5 < 5 < 5 < 5 < 5
<0.13 <0.0758 <0.504 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.13 <0.0495 <0.401 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.15 <0.0789 <0.336 < 1 < 1 < 0.1 < 1 < 1 < 1 < 1 < 1
<0.13 <0.0417 <0.429 < 1 < 1 < 0.13 < 1 < 1 < 1 < 1 < 1
<0.14 <0.0362 <0.441 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.16 <0.0558 <0.435 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.15 <0.0588 <0.395 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.16 <0.0475 <0.353 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.20 <0.0432 <0.312 < 2 < 2 NA < 5 < 5 < 5 < 5 < 5
<1.8 <0.146 <0.888 < 10 < 10 < 1 < 6 < 6 < 6 < 6 < 6

<0.17 <0.046 <0.489 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<1.4 <0.0969 <1.36 < 1 < 1 < 1 < 5 < 5 < 5 < 5 < 5

<0.17 <0.0454 <0.345 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.17 <0.0338 <0.384 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<1.0 <0.0897 <1.79 < 10 < 10 < 1 < 5 < 5 < 5 < 5 < 5
<1.9 <0.569 <1.61 < 10 < 10 < 5 < 10 < 10 92.8 J < 10 < 10

<0.16 <0.0351 <0.347 < 1 < 1 < 0.25 < 1 < 1 < 1 < 1 < 1
<0.17 <0.0691 <0.436 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.19 <0.0631 <0.247 < 1 < 1 < 0.5 < 1 < 1 < 1 < 1 < 1
<0.21 <0.107 <0.419 < 3 < 3 < 0.8 < 2 < 2 < 2 < 2 < 2
<0.45 <0.0774 <1.54 < 10 < 10 < 0.6 < 2 0.22 J < 2 < 2 < 2
<0.19 <0.0387 <0.42 < 1 < 1 < 0.5 < 1 < 1 < 1 < 1 < 1
<0.17 <0.0617 <0.404 < 1 < 1 < 0.25 < 1 < 1 < 1 < 1 < 1
<0.41 <0.0998 <0.463 < 2 < 2 < 1 < 2 < 2 < 2 < 2 < 2
<0.16 <0.153 <0.402 < 1 < 1 < 0.14 0.62 J < 1 < 1 < 1 < 1
<0.30 <0.13 <0.43 < 2 < 2 < 0.33 < 2 < 2 < 2 < 2 < 2
<0.15 <0.0571 <0.407 < 1 < 1 < 0.15 < 1 < 1 < 1 < 1 < 1
<0.16 <0.0487 <0.391 < 1 < 1 < 0.11 < 1 < 1 < 1 < 1 < 1
<0.17 <0.101 <0.357 < 1 < 1 0.17 J 1.9 < 1 < 1 < 1 < 1
<0.17 <0.0641 <0.35 < 1 < 1 NA < 1.1 < 1.1 < 1.1 < 1.1 < 1.1
<0.31 <0.302 <0.857 < 1 < 1 NA < 2 < 2 < 2 < 2 < 2
<0.16 <0.0327 <0.404 < 1 < 1 <0.11 < 1 < 1 < 1 < 1 < 1
<0.12 <0.0411 <0.589 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.16 <0.0278 <0.397 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.21 <0.0271 <0.49 < 3 < 3 < 1 < 5 < 5 < 5 < 5 < 5
<0.25 <0.033 <0.32 < 1 < 1 NA < 5 < 5 < 5 < 5 < 5
<0.22 <0.0434 <0.365 < 2 < 2 NA < 1 < 1 < 1 < 1 < 1
<0.14 <0.0431 <0.422 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.16 <0.029 <0.434 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.17 <0.0367 <0.412 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
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Appendix A. Groundwater Analytical Sample Results from 2008 to 2013, SWMU ST-70
Location

Sample Date

         Sample ID

EPA MCLs a 
Chemical Class & Analytical 

Method Analyte
Styrene 100
tert-Butylbenzene N/A
Tetrachloroethene 5.0
Toluene 750 c

trans-1,2-Dichloroethene 100
trans-1,3-Dichloropropene N/A
Trichloroethene 5.0
Trichlorofluoromethane N/A
Vinyl chloride 1.0 c

Xylenes (total) 620 c

TPH (µg/L)  
Method 8015 Gasoline Range Organics (GRO)

C6-C10
N/A

Arsenic 0.01
Barium 2
Cadmium 0.005
Chromium 0.1
Lead 0.015
Mercury 0.002
Selenium 0.05
Silver 0.1

VOCs (µg/L)                            
SW8260B 

Dissolved Metals (mg/L) 
SW6010C and SW7470A

Anions (mg/L)            EPA 
Method 300 

Nitrate as Nitrogen 10

KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001 KAFB-7001
9/21/11 4/4/11 1/19/11 12/7/10 12/7/10 9/16/10 5/7/10 2/26/10 8/24/09 2/11/09 8/7/08

ST70-FD-7001-
21092011 

(Duplicate)
ST70-GW-7001-

04042011
ST70-GW-7001-

19012011
ST70-GW-7001-

07122010

ST70-FD-7001-
07122010 

(Duplicate)
ST70-GW-7001-

16092010
ST70-GW-7001-

05072010
ST219-GW-7001-

26022010
ST219-GWQ3-
7001-24082009

ST219-GW-7001-
11022009

ST219-GW-7001-
07082008

<0.17 <0.0409 <0.345 < 1 < 1 <0.11 < 1 < 1 < 1 < 1 < 1
<0.16 <0.0247 <0.454 < 1 < 1 NA < 1 < 1 < 1 < 1 < 1
<0.20 <0.04 <0.347 < 1 < 1 <0.15 < 1 < 1 < 1 < 1 < 1
<0.17 <0.0523 <0.415 < 1 < 1 <0.33 0.19 J 1.4 1.6 < 1 < 1
<0.15 <0.0505 <0.43 < 1 < 1 <0.2 < 1 < 1 < 1 < 1 < 1
<0.19 <0.0512 <0.442 < 1 < 1 <0.21 < 1 < 1 < 1 < 1 < 1
0.67 J 0.29 J <0.455 < 1 < 1 0.57 J 0.38 J 0.33 J 0.57 J 0.36 J 0.37 J
<0.29 <0.167 <0.477 < 1 < 1 NA < 2 < 2 < 2 < 2 < 2
<0.40 <0.0421 <0.328 < 1 < 1 <0.18 < 1 < 1 < 1 < 1 < 1
<0.38 <0.112 <1.56 < 1.5 < 1.5 <0.2 1.4 J < 3 0.35 J < 1 < 1

NA NA NA NA NA NA N/A <64 <64 <64 <64

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NANA NA NA NA NA
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Appendix A. Groundwater Analytical Sample Results from 2008 to 2013, SWMU ST-70
Location

Sample Date

         Sample ID

EPA MCLs a 

1,1,1,2-Tetrachloroethane N/A
1,1,1-Trichloroethane 60 c

1,1,2,2-Tetrachloroethane 10 c

1,1,2-Trichloroethane 5.0
1,1-Dichloroethane 25 c

1,1-Dichloroethene 5.0 c

1,1-Dichloropropene N/A
1,2,3-Trichlorobenzene N/A
1,2,3-Trichloropropane N/A
1,2,4-Trichlorobenzene 70
1,2,4-Trimethylbenzene N/A
1,2-Dibromo-3-chloropropane 0.2
1,2-Dibromoethane (EDB) 0.05
1,2-Dichlorobenzene 600
1,2-Dichloroethane 5.0
1,2-Dichloropropane 5.0
1,3,5-Trimethylbenzene N/A
1,3-Dichlorobenzene N/A
1,3-Dichloropropane N/A
1,4-Dichlorobenzene 75
2,2-Dichloropropane N/A
2-Butanone (MEK) N/A
2-Chlorotoluene N/A
2-Hexanone N/A
4-Chlorotoluene N/A
4-Isopropyltoluene N/A
4-Methyl-2-pentanone N/A
Acetone N/A
Benzene 5.0
Bromobenzene N/A
Bromoform N/A
Bromomethane N/A
Carbon disulfide N/A
Carbon tetrachloride 5.0
Chlorobenzene 100
Chloroethane N/A
Chloroform 100 c

Chloromethane N/A
cis-1,2-Dichloroethene 70
cis-1,3-Dichloropropene N/A
Dibromochloromethane N/A
Dibromomethane N/A
Dichlorodifluoromethane N/A
Ethylbenzene 700
Hexachlorobutadiene N/A
Isopropylbenzene N/A
Methylene chloride N/A
Methyl tert-butyl ether (MtBE) 5.0
Naphthalene 30 d

n-Butylbenzene N/A
n-Propylbenzene N/A
sec-Butylbenzene N/A

Chemical Class & Analytical 
Method Analyte

VOCs (µg/L)          SW8260B 

KAFB-7001
1/27/08

ST219-GW-7001-
27012008

< 1
< 1
< 1
< 1
< 1
< 1
< 1

< 1.2
< 1.5
< 1
< 1
< 5
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 1
< 5
< 6
< 1
< 5
< 1
< 1
< 5

< 10
< 1
< 1
< 1
< 2
< 2
< 1
< 1
< 2
< 1
< 2
< 1
< 1
< 1

< 1.1
< 2
< 1
< 1
< 1
< 5
< 5
< 1
< 1
< 1
< 1
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Appendix A. Groundwater Analytical Sample Results from 2008 to 2013, SWMU ST-70
Location

Sample Date

         Sample ID

EPA MCLs a 
Chemical Class & Analytical 

Method Analyte
Styrene 100
tert-Butylbenzene N/A
Tetrachloroethene 5.0
Toluene 750 c

trans-1,2-Dichloroethene 100
trans-1,3-Dichloropropene N/A
Trichloroethene 5.0
Trichlorofluoromethane N/A
Vinyl chloride 1.0 c

Xylenes (total) 620 c

TPH (µg/L)  
Method 8015 Gasoline Range Organics (GRO)

C6-C10
N/A

Arsenic 0.01
Barium 2
Cadmium 0.005
Chromium 0.1
Lead 0.015
Mercury 0.002
Selenium 0.05
Silver 0.1

VOCs (µg/L)                            
SW8260B 

Dissolved Metals (mg/L) 
SW6010C and SW7470A

Anions (mg/L)            EPA 
Method 300 

Nitrate as Nitrogen 10

KAFB-7001
1/27/08

ST219-GW-7001-
27012008

< 1
< 1
< 1
< 1
< 1
< 1

0.53 J
< 2
< 1
< 1

<64

NA
NA
NA
NA
NA
NA
NA
NA

NA
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Appendix B-1. SWMU ST-70 Vacuum and Pressure Readings

Combined 
Inlet

Pre-
Blower

Post-
Blower

Primary 
Exhaust

Final 
Exhaust 219-28H ST-7002 ST-7003

1/11/2011 ON >30 >20 6.5 2.8 0.0 >10 >10 >10

1/18/2011 ON 18.7 >20 10.0 5.3 0.0 >10 >10 >10

2/16/2011 ON 19.5 20.0 10.5 5.3 0.0 >10 >10 >10

3/9/2011 ON 19.0 20.5 10.0 5.2 0.0 >10 2.8 4.5

4/5/2011 ON 40.0 >30 7.0 4.0 0.0 >20 4.0 2.4

4/21/2011 ON 22.0 23.0 9.5 5.2 0.0 >20 2.2 1.0

5/10/2011 ON 14.2 16.0 11.0 6.2 0.0 9.5 1.3 2.1

6/22/2011 ON 13.2 14.8 11.3 6.0 0.1 8.5 4.0 2.6

6/22/2011 OFF 3.2 NM 0.0 0.0 0.0 3.3 1.8 1.0

6/22/2011 OFF limited rebound study 0.0 0.0 0.0 1.0 0.4 0.0

6/23/2011 OFF limited rebound study 0.0 0.0 0.0 0.5 1.7 0.8

6/28/2011 ON limited rebound study 0.0 0.0 0.0 1.8 2.1 0.3

7/20/2011 ON 14.2 16.0 11.5 6.0 0.0 9.2 2.2 1.7

8/30/2011 ON 14.4 15.8 10.8 5.8 0.0 9.2 1.8 1.7

9/28/2011 ON 14.5 16.0 11.2 5.6 0.0 9.2 3.0 2.0

10/28/2011 ON 20.5 21.0 11.0 5.4 0.0 15.5 4.8 2.0

11/16/2011 ON 22.0 23.0 8.4 4.0 0.1 16.5 7.8 2.2

12/9/2011 ON 20.5 22.0 7.4 4.2 0.1 14.5 6.2 3.2

12/15/2011 ON 21.0 22.5 8.5 4.5 0.1 15.5 8.2 3.0

12/29/2011 ON 21.0 22.5 8.5 4.3 0.0 15.5 6.2 2.9

1/3/2012 ON 20.0 21.0 8.8 4.6 0.0 14.5 7.2 1.9

1/11/2012 OFF Off for winter downtime/rebound study 0.2 0.4 0.8

1/17/2012 OFF Off for winter downtime/rebound study 0.3 0.5 0.6

2/16/2012 OFF Off for winter downtime/rebound study 0.8 0.9 1.7

3/13/2012 OFF Off for winter downtime/rebound study 0.1 0.1 0.2

4/13/2012 OFF Off for winter downtime/rebound study 0.5 0.3 0.6

4/13/2012 ON 15.5 18.0 9.2 4.8 0.1 11.5 0.0 1.9

4/20/2012 ON 16.0 18.0 9.2 4.8 0.1 11.0 0.0 1.9

4/25/2012 ON 17.5 18.5 9.2 4.8 0.1 11.2 0.0 1.8

4/27/2012 ON 18.5 20.0 9.6 4.9 0.1 12.0 0.0 1.4

5/4/2012 ON 17.5 19.8 9.5 5.0 0.1 12.2 0.8 3.8

5/14/2012 ON 17.8 20.0 9.6 4.9 0.1 12.6 0.8 3.5

6/12/2012 ON 18.5 20.0 9.2 5.0 0.1 11.8 0.7 2.2

6/16/2012 ON 19.8 20.9 8.6 4.3 0.1 12.2 2.0 2.5

7/11/2012 ON 20.0 21.0 9.4 4.2 0.1 13 1.0 1.7

8/23/2012 ON 19.5 21.0 9.2 4.2 0.1 13 0.3 2.0

9/14/2012 ON 17.2 18.5 10.5 5.6 0.1 11 0.2 2.9

10/12/2012 ON 17.0 18.5 11.0 5.4 0.2 10.8 0.0 1.6

11/16/2012 ON 22.0 23.0 9.5 5.0 0.1 15 0.0 0.8

12/13/2012 ON 27.5 29.0 7.8 4.3 0.1 19 0.0 0.8

12/21/2012 OFF Off for winter downtime 0 0 0

1/16/2013 OFF 0.0 0.0 0.0 0.0 0.0 0 0 0

2/25/2013 OFF 0.0 0.0 0.0 0.0 0.0 0 0 0

3/5/2013 Restart 19.0 20.0 10.5 5.6 0.04 18 1.0 6.0

3/21/2013 ON 21.0 22.5 8.6 4.0 0.04 15 0.0 6.0

4/24/2013 ON 18.0 20.0 10.0 5.0 0.05 15 5.0 3.0

5/22/2013 ON 16.0 14.5 10.5 3.6 0.04 7.5 3.6 0.0

6/26/2013 ON 13.5 15.0 10.8 4.7 0.08 9 4.9 2.0

7/29/2013 ON 15.0 16.2 9.9 5.1 0.04 9.8 3.6 0

8/28/2013 ON 15.0 15.8 10.5 4.6 0.15 9.2 3.0 0

9/24/2013 ON 15.0 16.0 10.5 5.2 0.04 9.5 3.6 0

11/25/2013 ON 24.8 27.0 9.5 0.0 0.0 23.94 17.62 0

12/31/2013 OFF 0.0 0.0 0.0 0.0 0.0 0 0 0

Vapor Extraction Wells 

Date
System 
ON/OFF

SVE System
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Appendix B-1. SWMU ST-70 Vacuum and Pressure Readings

219-29H 219-38-41 219-38-99 219-39-42 219-40-20 219-41

1/18/2011 ON 0.61 1.10 0.79 0.52 0.06 0.04

2/16/2011 ON 0.10 0.04 atm 0.04 0.16 atm

3/9/2011 ON 0.10 0.04 0.06 0.02 atm atm

4/21/2011 ON 0.22 0.02 atm 0.04 atm 0.05

5/10/2011 ON 0.31 0.03 0.02 0.09 0.08 0.42

6/22/2011 ON 0.48 0.32 0.07 0.08 atm 0.03

6/22/2011 OFF 0.32 0.08 0.18 0.04 0.08 atm

6/23/2011 OFF 0.45 0.02 0.12 0.03 0.02 0.45

6/28/2011 ON 0.58 0.11 0.02 0.05 0.04 atm

7/20/2011 ON 0.26 0.06 0.04 0.07 atm atm

8/30/2011 ON 0.10 0.02 atm 0.04 0.04 0.02

9/28/2011 ON 0.53 0.10 0.07 0.08 0.07 0.10

10/28/2011 ON 0.26 0.08 0.04 0.06 0.06 0.05

11/16/2011 ON 0.50 0.04 0.10 0.11 0.06 atm

12/15/2011 ON 0.54 0.04 0.08 0.08 0.04 0.06

1/3/2012 ON 0.10 0.02 0.02 0.21 0.04 atm

1/11/2012 OFF 0.11 0.05 atm 0.02 0.02 0.02

1/17/2012 OFF 0.02 0.06 0.06 0.02 0.02 0.01

2/16/2012 OFF 1.30 0.05 0.12 0.03 0.02 atm

3/13/2012 OFF 0.42 0.02 0.04 atm 0.02 atm

4/13/2012 OFF 0.46 0.63 0.39 0.22 0.53 atm

4/13/2012 ON 0.42 0.06 0.24 0.04 0.24 atm

4/27/2012 ON 0.05 0.04 0.02 0.05 atm atm

5/4/2012 ON atm 0.06 0.02 0.06 0.03 0.01

5/14/2012 ON 0.03 0.05 0.02 0.05 0.04 atm

6/12/2012 ON 0.04 atm 0.02 0.04 0.06 atm

7/11/2012 ON 0.07 0.02 0.04 0.08 atm atm

8/23/2012 ON 0.19 0.03 0.02 0.05 atm 0.08

10/12/2012 ON 0.05 0.07 0.04 0.08 0.05 0.06

11/16/2012 ON 0.04 0.02 atm 0.06 0.02 0.02

12/13/2012 ON 0.10 0.03 0.04 0.03 0.01 atm

1/16/2013 OFF 0.04 atm atm 0.05 0.09 atm

2/25/2013 OFF 0.02 0.01 0.02 atm atm atm

3/5/2013 Restart 0.4 0.22 0.09 0.25 0.26 0.08

3/21/2013 ON NM NM NM NM NM NM

4/24/2013 ON 0.62 atm atm 0.05 0.03 0.21

5/22/2013 ON 0.24 0.04 0.06 0.04 0.02 0.02

6/26/2013 ON 0.20 0.06 0.02 0.04 atm 0.01

7/29/2013 ON atm 0.02 0.04 atm atm 0.01

8/28/2013 ON

9/24/2013 ON 0.04 0.02 0.03 atm 0.01 atm

11/25/2013 ON NM1 0.02 0.02 0.02 NM1 0.07

12/31/2013 OFF 0.005 0.12 0 0.08 0.25 NM2

All vacuum readings are in pressure readings of negative inches of water

shading indicates that the pressure is in positive inches of water
1 - Not measured due to aircraft on tarmac
2 - Not measured due to ice in vapor port

atm = atmospheric pressure

NM = not measured 

OFF = SVE was offline for seasonal downtime, maintenance or rebound testing

SVE = soil vapor extraction system

Vapor monitoring wells 219-38-74, 219-37-75, 219-40-40, and 219-42 are no longer functional

NM

No access to VMPS due to aircraft and emergency vehicle maneuvers on 
tarmac

NM

NM

NM

NM

Vapor Monitoring Wells
Groundwater 

Monitoring Well

Date
System 
ON/OFF

0.18

0.18

0.21

KAFB-7001

0.05

0.18

0.09

NM

0.2

1.1

0.1

0.4

0.3

1.3

1.4

1.0

0.1

0.3

0.1

0.2

1.6

0.6

0.1

0.2

0.4

0.42

0.42

0.32

0.3

0.6

0.9

1.3

0.1

0.8

0.7

0.4

0.2

0.8

0.3
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Appendix B-2. SWMU St-70 Flow Rate Readings

Combined 
Inlet

Final 
Exhaust 219-28H ST-70-02 ST-70-03

1/11/2011 ON 60 48 35 10 10 SVE well flow meters corroded

1/18/2011 ON 62 54 24 20 18 SVE well flow meters corroded

2/16/2011 ON 67 55 30 17 17 SVE well flow meters corroded

3/9/2011 ON 65 52 35 5 15 SVE well flow meters corroded

4/5/2011 ON 55 48 43.9 3.5 3.8
Re-plumb lines with flow meter ports and 
vacuum meter replacement (all SVE flow 

reads from anenometer)

4/21/2011 ON 65 55 48.7 5.6 3.2

5/10/2011 ON 71 60 35 10.4 10.5

6/22/2011 ON 72 55 36 12 9

6/22/2011 OFF 0 0 0 0 0 SVE off for limited rebound testing

6/28/2011 ON 82 56 38 11 8 Restart SVE for normal operation

7/20/2011 ON 73 50 37 10 8

8/30/2011 ON 72 52 38 9 8

9/28/2011 ON 71 52 39 9.4 7.1

10/28/2011 ON 70 55 40 9.5 7.0

11/16/2011 ON 68 55 30.5 14.6 8.8

12/9/2011 ON 70 55 38 11 8.0

12/15/2011 ON 68 54 40 9.4 7.2

12/29/2011 ON 70 58 40 8 7

1/3/2012 ON 70 55 34 16 11.5 Pre-rebound readings

1/3/2012 OFF 0 0 0 0 0 START Rebound Test

4/13/2012 OFF 72 58 52 0 12 Temporary Re-start

4/20/2012 ON 72 58 51 0.5 12 Full Restart

4/25/2012 ON 78 55 52 0 12

5/4/2012 ON 72 55 35 2.8 12.7 2 week restart reading

5/14/2012 ON 72 54 37.1 2.6 12.2 3 week restart reading

6/12/2012 ON 70 54 50.2 2.1 9.6

6/16/2012 ON 72 54 45 5 10

7/11/2012 ON 73 55 50 1.9 12

8/23/2012 ON 75 55 49.7 0.9 10.2

9/14/2012 ON 68 55 47.1 0.7 12.3

10/12/2012 ON 75 55 50.1 0.5 10.2

11/16/2012 ON 65 55 49.6 0.2 8.3

12/13/2012 ON 75 40 39.8 0 14.4

12/21/2012 OFF 0 0 0 0 0 Season shut down.

1/16/2013 OFF 0 0 0 0 0 Winter downtime

2/25/2013 OFF 0 0 0 0 0 Winter downtime

03/05/13 Restart 75 55 47 0.5 10 Restart system

03/21/13 ON 71 58 42 0 15

04/24/13 ON 71 58 31.7 16.4 14.9

05/22/13 ON 75 55 36.5 19.9 2.4

06/26/13 ON 79 50 39.3 18.5 6.0

07/29/13 ON 80 50 39.2 16.4 2.2

08/28/13 ON 78 50 37.5 16.9 0

09/24/13 ON 80  -  - 36 17.9 0

11/25/2013 ON 0 50 0 0 14.9

NM = not measured 

OFF = SVE was offline for seasonal downtime, maintenance or rebound testing

SVE = soil vapor extraction system

Vapor monitoring wells 219-38-74, 219-37-75, 219-40-40, and 219-42 are no longer functional

Date Note
System 
ON/OFF

SVE System Vapor Extraction Wells 
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Appendix B-3. SWMU ST-70 SVE System Operation and Downtime

Down 
Time 

(hours)

Start/ 
Restart 
(time)

Total 
Downtime 

(days)

Total 
Operation 

Time (days)

04/15/08 11:00 0 0 0 70 0
05/14/08 2 9:45 0.083 28.92 0.29 70 8.25E+07 2.91E+06
05/16/08 1 9:47 0.125 30.88 0.40 72 8.83E+07 3.12E+06
05/30/08 1.5 9:45 0.188 44.81 0.42 74 1.30E+08 4.60E+06
06/18/08 0.5 8:20 0.208 63.79 0.33 69 1.84E+08 6.49E+06
07/10/08 1 11:11 0.250 85.75 0.29 70 2.46E+08 8.70E+06
08/06/08 72 14:25 3.250 109.75 2.96 70 3.15E+08 1.11E+07
08/07/08 off for optimization 3.250 110.75 2.93 70 3.18E+08 1.12E+07

12/17/08 11:00 110.75 70
12/23/08 1 13:00 3.292 113.46 2.90 72 3.26E+08 1.15E+07

01/08/09 1.5 12:41 3.354 129.40 2.59 70 3.71E+08 1.31E+07
01/14/09 0.5 12:30 3.375 135.38 2.49 67 3.88E+08 1.37E+07
01/21/09 1 16:00 3.417 142.33 2.40 67 4.07E+08 1.44E+07
02/11/09 1.5 12:22 3.479 163.27 2.13 70 4.66E+08 1.65E+07
02/23/09 0.75 11:09 3.510 175.24 2.00 67 4.99E+08 1.76E+07
03/14/09 25 11:05 4.552 193.20 2.36 70 5.50E+08 1.94E+07
03/30/09 0.75 12:55 4.583 209.20 2.19 70 5.96E+08 2.10E+07
04/14/09 0.25 9:40 4.594 224.19 2.05 70 6.39E+08 2.26E+07
04/29/09 0.67 9:30 4.622 239.16 1.93 67 6.80E+08 2.40E+07
06/12/09 1 10:10 4.663 283.12 1.65 67 8.00E+08 2.82E+07
07/27/09 1.5 13:00 4.726 328.06 1.44 70 9.28E+08 3.28E+07
08/07/09 0.75 10:45 4.757 339.02 1.40 69 9.59E+08 3.39E+07
09/14/09 0.25 11:15 4.768 377.01 1.26 69 1.07E+09 3.76E+07
09/18/09 0.5 9:45 4.788 380.99 1.26 67 1.08E+09 3.80E+07
10/07/09 1.0 10:00 4.830 399.99 1.21 67 1.13E+09 3.99E+07
10/27/09 0.25 9:40 4.840 419.98 1.15 67 1.18E+09 4.18E+07
11/09/09 0.33 14:20 4.854 432.97 1.12 67 1.22E+09 4.30E+07
11/11/09 0.67 9:57 4.882 434.94 1.12 67 1.22E+09 4.32E+07
12/15/09 1.0 14:28 4.924 468.90 1.05 50 1.29E+09 4.57E+07
01/27/10 0.50 14:34 4.945 511.88 0.97 50 1.38E+09 4.88E+07
01/29/10 0.67 12:25 4.973 513.85 0.97 50 1.38E+09 4.89E+07
02/10/10 26.5 16:20 6.077 524.75 1.16 60 1.41E+09 4.98E+07
02/17/10 1.0 15:25 6.118 531.70 1.15 67 1.43E+09 5.05E+07
03/08/10 1.0 15:25 6.160 550.66 1.12 67 1.48E+09 5.23E+07
04/07/10 0.5 14:15 6.181 580.64 1.06 67 1.56E+09 5.52E+07
05/07/10 0.5 12:15 6.202 610.62 1.02 67 1.65E+09 5.81E+07
09/02/10 0.5 11:57 6.223 728.60 0.85 67 1.97E+09 6.95E+07
09/17/10 0.25 12:02 6.233 743.59 0.84 67 2.01E+09 7.10E+07
10/01/10 0.5 14:45 6.254 757.57 0.83 65 2.05E+09 7.23E+07
11/05/10 0.67 11:40 6.282 792.54 0.79 65 2.14E+09 7.55E+07
11/12/10 0.5 11:45 6.303 799.52 0.79 64 2.16E+09 7.62E+07
12/08/10 0.5 13:50 6.323 825.50 0.77 64 2.23E+09 7.86E+07
12/31/10 0 N/A 6.323 848.50 0.75 64 2.29E+09 8.07E+07
01/11/11 1.0 16:35 6.365 859.46 0.74 54 2.31E+09 8.16E+07
01/18/11 1.0 14:15 6.407 866.42 0.74 58 2.33E+09 8.21E+07
02/16/11 2.5 11:30 6.511 895.31 0.73 61 2.40E+09 8.47E+07
03/09/11 1.0 14:45 6.553 916.27 0.72 59 2.45E+09 8.65E+07
04/05/11 2.75 12:30 6.667 943.16 0.71 52 2.51E+09 8.85E+07
04/21/11 2.0 15:25 6.750 959.07 0.70 58 2.54E+09 8.98E+07
05/10/11 0.75 10:35 6.782 978.04 0.69 52 2.58E+09 9.12E+07
06/22/11 0 15:51OFF 6.782 1021.04 0.66 58 2.68E+09 9.48E+07

Cumulative 
Volume 

Extracted 

(ft3)
Initial period reported in Construction Summary Report (April 2008 to March 2009)

Optimization Period (August to December 2008)

Full-Time Opperation Period (2009 to 2012)

Date

SVE Operation Cumulative Time
Percent 

Downtime 
(%)

Flow Rate 
(scfm)

Cumulative 
Volume 

Extracted 
(L)
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Appendix B-3. SWMU ST-70 SVE System Operation and Downtime

Down 
Time 

(hours)

Start/ 
Restart 
(time)

Total 
Downtime 

(days)

Total 
Operation 

Time (days)

Cumulative 
Volume 

Extracted 

(ft3)Date

SVE Operation Cumulative Time
Percent 

Downtime 
(%)

Flow Rate 
(scfm)

Cumulative 
Volume 

Extracted 
(L)

06/28/11 139.3 9:10 12.59 1021.24 1.23 58 2.69E+09 9.48E+07
06/30/11 0 N/A 12.59 1023.24 1.23 58 2.69E+09 9.50E+07
07/20/11 0.5 12:50 12.61 1043.22 1.21 58 2.74E+09 9.67E+07
08/30/11 0.5 10:30 12.63 1084.20 1.16 62 2.84E+09 1.00E+08
09/28/11 1 12:05 12.67 1113.15 1.14 62 2.91E+09 1.03E+08
10/28/11 0.66 12:15 12.70 1143.13 1.11 62 2.99E+09 1.06E+08
11/16/11 0.25 11:00 12.71 1162.12 1.09 62 3.04E+09 1.07E+08
12/09/11 0.5 10:35 12.73 1185.10 1.07 62 3.10E+09 1.09E+08
12/15/11 0.2 16:20 12.74 1191.09 1.07 62 3.11E+09 1.10E+08
12/31/11 0 N/A 12.74 1207.09 1.06 66 3.15E+09 1.11E+08

01/03/12 0 N/A 12.74 1210.09 1.05 62 3.16E+09 1.12E+08
01/03/12  shut down for rebound study starting at 13:45
04/20/12 0 16:25 12.74 1210.09 1.05 0 3.16E+09 1.12E+08
04/25/12 0 N/A 12.74 1215.09 1.05 64 3.17E+09 1.12E+08
04/27/12 1 15:05 12.78 1217.05 1.05 64 3.18E+09 1.12E+08
05/04/12 0.5 9:15 12.80 1224.02 1.05 64 3.20E+09 1.13E+08
05/14/12 0 N/A 12.80 1234.02 1.04 64 3.22E+09 1.14E+08
06/08/12 6.0 15:35 13.05 1258.77 1.04 64 3.29E+09 1.16E+08
06/12/12 0 N/A 13.05 1262.77 1.03 62 3.30E+09 1.16E+08
06/16/12 24 7:30 14.05 1265.77 1.11 62 3.31E+09 1.17E+08
06/30/12 0 N/A 14.05 1279.77 1.10 62 3.34E+09 1.18E+08
07/11/12 0.5 7:50 14.07 1290.75 1.09 64 3.37E+09 1.19E+08
08/23/12 0.6 15:15 14.09 1333.73 1.06 61 3.48E+09 1.23E+08
09/14/12 0.5 17:00 14.12 1355.71 1.04 62 3.53E+09 1.25E+08
10/12/12 0.4 14:55 14.13 1383.69 1.02 65 3.61E+09 1.27E+08
11/16/12 168 15:45 21.13 1411.69 1.50 58 3.67E+09 1.30E+08
12/13/12 0.75 14:45 21.16 1438.66 1.47 54 3.73E+09 1.32E+08
12/21/12 0.2 16:20 21.17 1446.65 1.46 54 3.75E+09 1.32E+08
12/31/12 0 N/A 21.17 1446.65 1.46 0 3.75E+09 1.32E+08
01/16/13 OFF N/A 21.17 1446.65 1.46 0 3.75E+09 1.32E+08
02/25/13 OFF N/A 21.17 1446.65 1.46 0 3.75E+09 1.32E+08
03/05/13 Restart 11:05 21.17 1446.65 1.46 58 3.75E+09 1.32E+08
03/21/13 0.5 8:45 21.19 1462.63 1.45 57 3.79E+09 1.34E+08
04/24/13 1.0 11:55 21.23 1496.59 1.42 63 3.87E+09 1.37E+08
05/22/13 0.5 13:15 21.26 1524.57 1.39 59 3.94E+09 1.39E+08
06/26/13 0.5 10:15 21.28 1559.55 1.36 64 4.03E+09 1.42E+08
06/30/13 0.0 N/A 21.28 1563.55 1.36 64 4.04E+09 1.43E+08
07/29/13 37.5 8:30 22.84 1590.98 1.44 58 4.11E+09 1.45E+08
08/28/13 0.5 16:50 22.86 1620.96 1.41 54 4.17E+09 1.47E+08
09/24/13 0 N/A 22.86 1647.96 1.39 54 4.23E+09 1.50E+08
11/25/13 0 N/A 22.86 1709.96 1.34 46 4.35E+09 1.54E+08
12/05/13 0.2 N/A 22.86 1719.96 1.33 0 4.35E+09 1.54E+08
06/27/14 4896 N/A 226.86 1719.96 13.19 0 4.35E+09 1.54E+08

Abbreviations:  

scfm = standard cubic feet per minute,     ft 3 = cubic feet

L = liters of soil vapor at standard temperature and pressure

Pulsed Operation with Winter Downtime (2012 and ongoing)
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