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1.0 INTRODUCTION 

This Indoor Air Quality Report has been prepared by TRC Solutions, Inc. (TRC) and Los 

Alamos Technical Associates, Inc. (LATA) on behalf of the Goodyear Tire & Rubber Company 

(GTRC).  This report documents the results of an indoor air quality investigation and air 

sampling operations conducted in February 2009 at the Phoenix-Goodyear Airport South 

Superfund Site (PGA South Site) following the procedures outlined in the revised Workplan for 

Indoor Air Sampling in Selected Buildings on the Phoenix-Goodyear Airport and JRC Goodyear, 

LLC Properties for the Phoenix Goodyear Airport South Superfund Site, Goodyear Arizona
(Work Plan) approved by the USEPA on January 6, 2009.    The Work Plan provides the 

rationale and the methods for performing the air quality investigation around and in selected 

buildings on the JRC Goodyear, LLC (JRC Goodyear) and City of Phoenix (City) properties in 

Goodyear, Arizona.  This investigation is in response to recommendations made in an 

assessment report (USEPA, 2007) issued by the United States Environmental Protection Agency 

(USEPA) in September 2007.  The assessment report was prepared in conjunction with ongoing 

activities at the Phoenix-Goodyear Airport South Superfund Site (PGA South Site), and in 

response to recommendations in the USEPA’s Five Year Review (USEPA, 2005).  In its 

assessment, the USEPA identified buildings, based on historical soil gas sampling, which had the 

greatest potential for intrusion of trichloroethylene (TCE) vapors into indoor air.  A layout of the 

JRC Goodyear and City properties is shown in Figure 1. 

Historically, areas with surface and near-surface soil contamination (TCE) were identified at the 

PGA South Site.  The soil was treated using a soil vapor extraction (SVE) system.  Monitoring 

conducted following cessation of the SVE treatment in the 1990s showed that concentrations 

remaining in soil were protective of groundwater.  However, no evaluation of possible vapor 

intrusion was conducted at that time.    

1.1 Purpose

The purpose of this Report is to present air quality sampling results from the indoor air quality 

investigation that can be used for the evaluation of potential health risks to people occupying the 

buildings investigated.  Data collected that meet the standards established in the Work Plan will 

be considered acceptable and consistent.  The field activities covered by this Report consist of 

the collection and laboratory analysis of representative indoor, perimeter outdoor, and 

background air samples.   

This Report describes work conducted to evaluate the endpoint of the vapor intrusion pathway 

through the collection of indoor and outdoor air samples in and around select buildings located 

on and away from the PGA South Site.  The purpose of the outdoor samples is to assist in 

assessing if background or vapor intrusion is the predominant source of TCE in indoor air.

Ambient outdoor air samples were collected as reference because ambient air quality can have an 

effect on the quality of indoor air.  Potential outdoor air contributions were identified by 
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comparing outdoor ambient air TCE concentrations with concentrations of TCE in indoor air.  

The results were used to evaluate how ambient air quality impacts indoor air.  Indoor air quality 

also depends on several building-specific parameters such as operation of the heating, 

ventilation, and air conditioning (HVAC) system, building construction, presence of vapor 

barriers, and chemical usage inside the building.  The air sampling event described within this 

Report provides a qualitative evaluation of the potential health risks to occupants of the selected 

buildings from the inhalation of TCE, vinyl chloride, and cis-1,2-dichloroethene (1,2-DCE) 

intruding from the subsurface. 

1.2 Scope of Work 

The activities completed under the Work Plan consisted of the following: 

1. Pre-sampling Tasks: 

Collecting updated information on available and non-confidential chemical use and 

storage from the current tenants and/or property owners through a building survey; 

Obtaining access for sampling; and 

Reviewing plan with landowners. 

2. Representative air sampling:  

Collecting 22 air samples (See Figure 2 for approximate sample locations).  These 

samples can be broadly categorized into three (3) categories based on the sampling 

location:

Ambient Air or Background Samples:  These samples were collected with the 

objective of assessing ambient air quality around the City and JRC Goodyear 

properties.  A total of two background samples were collected, identified as BS-01 

and BS-02.

Perimeter Samples: These samples were collected in the immediate vicinity or the 

perimeter of the buildings where indoor air samples were collected.  The objective 

was to assess air quality in the immediate vicinity of the buildings in question, 

unlike background samples, which provide information on the quality of ambient air 

around the entire property. A total of three perimeter samples were collected, 

identified as OA-01, OA-02, and OA-03. 

Indoor Air Samples: These samples were collected inside the buildings to evaluate 

indoor air quality in select buildings.  A total of 14 samples were collected in 

buildings on the JRC Goodyear and City properties.  Additional information on 

sample locations and sampling methods is provided in Section 3.0, below. 
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Quality Assurance/Quality Control (QA/QC) Samples:  Three samples were 

collected for QA/QC purposes, and included field/trip blanks as well as blind 

duplicate samples. 

3. Submitting samples for laboratory analysis and evaluated data received from the laboratory. 

4. Preparing this Draft Air Investigation Report for submittal to the USEPA within 45 days of 

receipt of the final analytical data. 

5. Preparing and submitting a Final Air Investigation Report within 30 days of receipt of the 

USEPA’s comments on this Draft Air Investigation Report. 

2.0 BACKGROUND 

The PGA South Site is an area of approximately 3.5 square miles situated in Maricopa County 

within the western Salt River Valley.  The site encompasses the Phoenix-Goodyear Airport and 

the properties immediately adjacent to the airport, which include commercial, industrial, and 

agricultural operations, and residential properties.  Commercial and industrial properties are 

found to the east of the airport and agricultural land is to the north, south, and west of the airport.  

The nearest residential properties are approximately one-half mile west and less than one-quarter 

mile northeast of the airport.  The PGA South Site is approximately seventeen miles west of 

Phoenix, Arizona.  The PGA South Site is comprised of the Phoenix Goodyear Airport and the 

JRC Goodyear property, which was formerly owned by the Goodyear Aerospace Corporation 

(GAC).

The regional climate is semi-arid and is characterized by long, hot summers and short, mild 

winters.  Relative humidity is low particularly during early summer, and rainfall averages about 

7.5 inches per year.  The average daily maximum temperature is 107 degrees Fahrenheit (°F) in 

July.  The average daily minimum temperature is 36 °F in January.  The average median 

temperature is approximately 72 °F.  Appendix A contains meteorological and climatological 

reports for the days of sampling.      

2.1 SITE HISTORY 

The GAC, a former subsidiary of GTRC, purchased the PGA-South Site located at 101 South 

Litchfield Road in 1949 and operated on the airport property until 1968, and adjacent to (east 

of) the airport property until 1987.  The adjacent facility remains in use by Lockheed Martin 

(LM) and other companies, under ownership by JRC Goodyear.  Figure 1 provides the property 

layout of the Site. 

Historical records indicated two primary facilities as contributors to the contamination at the 

PGA South Site: the former Goodyear Aerospace Corporation (presently JRC Goodyear), and 
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the Litchfield Park Naval Air Facility (now the Phoenix Goodyear Airport).  The facility was 

engaged in the development and manufacture of aerospace-related products including electronics 

equipment such as radar, aircraft and automobile windshields; and structural components such as 

the MX missile transporter and aluminum-skinned shelters.   

The facility was also involved in manufacturing and installing machinery and electronic 

components for the Department of Defense.  The majority of the waste streams generated at the 

properties were attributed to metal treatment processes such as plating, degreasing, and 

anodizing.  A chromate treatment plant for rinse water treatment was operated in the 1970s 

(Ecology and Environment, 1983).  The waste streams generated by the facility during these 

operations include waste solvents (TCE), chromium impacted sludge from metal treatment 

operations, acids (e.g., sulfuric, hydrochloric, chromic, nitric), process wastewater (cooling 

waters, boiler blow down), and domestic sewage.  

In 1981, the Arizona Department of Health and Safety (ADHS) discovered that the groundwater 

in the PGA North and South Site area was contaminated with solvents and chromium.  

Additional groundwater sampling in 1982 and 1983 by ADHS and the USEPA revealed that 

several wells were contaminated with TCE.  The site was formally listed on the National 

Priorities List on September 8, 1983, as the Litchfield Airport Superfund Site.  After the airport 

property was transferred to the City of Phoenix, the site was renamed the Phoenix-Goodyear 

Airport Area Superfund Site. Later, the site was divided into two parts: PGA North and PGA 

South.  In 1984, the USEPA initiated a Remedial Investigation to characterize the site, 

investigate the extent of the contamination, and to identify the potential sources.

The central issue at the Site is contamination of groundwater with TCE and chromium. The Site 

previously included two groundwater operable units (OU) and one soil OU. The groundwater 

OUs were OU 2 (also known as the Section 16 OU), which is for shallow groundwater (Subunit 

A), and OU 6 (also known as the Subunit B/C OU). These two OUs have undergone remedial 

activities that started in 1990 (Subunit A) and 1994 (Subunit B/C). The soil OU (OU 1), which 

contained volatile organic compounds (VOCs) and chromium, has been remediated at the PGA 

South Site and no further monitoring activities are presently being conducted.  For VOCs in soil, 

the remediation standards were determined based on concentrations that were protective of 

groundwater.

Soil or soil gas analytical data from different polygonal areas of the Site were used to predict the 

effect on TCE concentrations in groundwater below the polygons. In May 1992, a conservative 

total mass dissolution test was run on 143 polygons, of which 80 polygons failed, that is, were 

predicted to impact groundwater with TCE concentrations greater than 5 micrograms per liter 

( g/L). The VLEACH model and a mixing cell model were then run on these 80 polygons, 

resulting in 14 polygons failing. Additional field data were collected in 1992 and 1993. 

Additional modeling took place, resulting in the selection of five polygons, which required 

remediation using SVE. The polygon numbers were 27A, 79, 84, 92, and 96. 

The SVE system was modular and consisted of five major components: extraction wells and 

piping, vapor inlet system, vapor treatment system, vacuum extraction module, and electrical 

control system and power distribution module (Metcalf and Eddy, 1993). The number of 
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extraction wells varied from one to three for each polygon. Flow from each well was piped 

through the vapor inlet system, which removed liquid from the inlet air and provided the 

opportunity to blend ambient air into the vapor stream to reduce the vapor concentration to 

below 25 percent of the Lower Explosive Limit, if needed. Off gases were treated with two 

2,000-pound vapor-phase granular activated carbon vessels installed in series and then vented to 

the atmosphere. 

Polygon 79 was the first to be treated with the SVE system. The SVE system, using four 

extraction wells to remove volatile organic compounds (VOCs), including TCE and its 

breakdown products 1,2 DCE and vinyl chloride, from the soil, operated at Polygon 79 from 

September 1993 through January 1994. After monitoring rebound concentrations, the polygon 

was officially closed by USEPA on September 3, 1994 (Metcalf and Eddy, 1995a). The same 

SVE system was moved to Polygon 84 in 1994, and operated between late 1994 and early 1995. 

The Polygon 84 system used three extraction wells to remove VOCs from the soil. Confirmation 

samples were collected on June 15, 1995, and the polygon was approved for closure (Metcalf 

and Eddy, 1995b). 

In late 1995, the SVE system was moved to collectively address Polygons 27A, 92, and 96. A 

total of seven extraction wells were installed to remove VOCs from the soil: three in Polygon 96, 

three in Polygon 92 and one in Polygon 27A. The system operated from March 1996 through 

April 1998. Air sparging was used to further reduce VOC concentrations (in the groundwater) in 

these three polygons and two adjoining polygons, numbered 81 and 100, between May 1996 and 

April 1998. During the operation of the SVE and air sparging systems at these five polygons, 

1,768 pounds of VOCs were removed from the soil and groundwater.  

In summary, five polygon areas were determined through VLEACH and mixing cell modeling to 

require vadose zone remediation. The SVE actions were employed between 1993 and 1998 to 

remove contaminant mass from the vadose zone in these five polygons. Rebound monitoring 

took place and confirmation soil gas samples were collected from each polygon to support 

closure modeling. All five polygons were approved for closure by the USEPA (Metcalf and 

Eddy, 1995a and Ogden Environmental, 1999). 

As part of the prior SVE work, there is no record of a vapor intrusion assessment. The USEPA’s 

Five-Year Review (USEPA, 2005) recommended an assessment of vapor intrusion potential at 

PGA South.  In 2006, LATA prepared a memorandum on behalf of GTRC that summarized the 

calculation of the risk-based concentration (RBC) of TCE in soil gas. The RBC was set at a 

target cancer risk of 1x10-5 (LATA, 2006). GTRC reviewed the 214 polygons covering the PGA 

South Site using the standard default values for the USEPA accepted Johnson and Ettinger (J&E 

model) vapor intrusion model. A total of 6 polygons (69, 70, 74, 99, 102 and 153) from the 1986 

and 1987 studies and 1 polygon (79) from the 1993 to 1998 post-remediation studies had 

concentrations that exceeded the calculated range of Risk-Based Concentrations (RBCs) for TCE 

in soil-gas (3.05 g/L to 13.4 g/L). However, when these polygons were evaluated using more site 

specific factors (i.e. the size of existing buildings in the vicinity), the TCE concentration for 

these polygons were found below the calculated RBC indicating that no further action is needed 

on the Site. 
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In reviewing the modeling memorandum, the USEPA questioned the modeling approach and 

some of the assumptions incorporated into the model, and conducted a site inspection that 

identifies areas and buildings of potential concern. The buildings within these polygons are the 

focus of this study. 

The USEPA conducted the site inspection and issued an assessment report in September 2007. 

The report recommended indoor air sampling in selected buildings on the Phoenix-Goodyear 

Airport and JRC Goodyear properties. This Plan has been developed in response to the 

recommendations made in the 2007 assessment report.

3.0 FIELD PROGRAM IMPLEMENTATION 

The Work Plan for the indoor air sampling identified the time period for sample collection and 

number of samples to be collected in each building.  The Work Plan also included the specific 

compounds that would be tested for (TCE, 1,2-DCE, and vinyl chloride).  The decision to test for 

these three main constituents of concern was based on recommendations from Matt Plate of the 

USEPA, who suggested including the breakdown products of TCE because, based on historical 

data, any soil gas vapor migrating from the surrounding soil to indoor air should include 1,2DCE 

and vinyl chloride.  The detection of TCE and the absence of 1,2-DCE and vinyl chloride can 

potentially be used to  distinguish whether TCE is from current operations or historic conditions 

that GTRC is cleaning up.

 Sample locations within the selected buildings were selected after review with property owner 

representatives and impacted tenants   Mathew Plate was also on site during the placement and 

retrieval of all air sampling equipment in February 2009.  Some sample locations were adjusted 

based on Mr. Plate’s input during deployment. 

Sampling equipment consisted of a 6-liter stainless steel SUMMA canister, a 12 or 24 hr flow 

controller (with vacuum pressure gage), and a 3 foot stainless steel “cane”.  This cane brought 

the sample intake up to the specified height as required in the Work Plan.

Photoionization detector (PID) readings were collected prior to deployment of sampling 

equipment.  There were no detections of volatile compounds on the PID at all locations at the 

time of deployment.   

Vacuum pressure gage readings were recorded at the beginning, middle (approximately 6 or 12 

hours), and the end of the sample collection interval.  All vacuum readings from the flow 

controller gages were verified with an independent gage at the completion of the sampling 

interval.  In all but two instances the flow controller gage reading matched the independent gage 

reading.  In the two instances the flow controller gage read lower than the independent gage 

reading.  All vacuum readings were within specified ranges detailed in the Work Plan. 
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3.1 Field Program Deviations 

There were no field implemented deviations from the approved Work Plan. 

3.2 Field Design Considerations 

3.2.1 Indoor Air Sampling Locations 

The USEPA’s Assessment Report (2007) evaluated Buildings 104, 53, 54, 55, 78, 16, and LM 

Buildings 76, 86, and 1/2.   GTRC agreed with the USEPA’s recommendation to not collect 

indoor air samples from JRC Goodyear Buildings 16 and 78 at this time because the materials 

associated with current practices in these buildings have a potential to render the results of the 

sampling inconclusive.  

Buildings 54 and 55 were not sampled at this time.   In the early 1990s, Polygon 99 was 

identified as an area that may have adversely affected groundwater.  Building 55 is close to 

Polygon 99; however, Buildings 54 and 55 are outside Polygon 99 and farther away than 

Building 53.  GTRC sampled Building 53, which is closer to Polygon 99.  If sampling in 

Building 53 would have revealed TCE concentrations greater than action levels, then sampling 

for Buildings 54 and/or 55 may have been proposed.  Because Building 53 has no TCE present 

above action levels, it is reasonable to assume that concentrations in Buildings 54 and 55 would 

be lower as these buildings are farther away from the identified impacted area. 

Approximate sample locations for indoor air samples are shown on Figure 2.  All indoor air 

samples were collected close to an interior wall, on the first floor, and away from HVAC ducts in 

order to determine a reasonable exposure scenario.  Exact locations were determined based upon 

input from the building owners during a walk-through survey conducted prior to sampling.  

Modifications in predetermined locations were made once on site based on suggestions from 

Matt Plate of the USEPA.   

Building 104: Building 104 houses the training center, flight control center, administrative 

offices, and cafeteria of the Airline Training Center Arizona, Inc.  The main portion is a single-

story office space with a two-story addition on the northern portion.  GTRC collected three 

samples from this building in the Atrium, the lobby, and in an office.  

Building 53:  Building 53 is a former barracks that has been converted to a dormitory.  The 

common area is on the first floor of the building. Two samples were collected from Building 53.  

One sample was collected in the common area of the first floor known as the day room, and the 

second sample was located in a student dormitory room. 

LM Building 76: LM Building 76 is a former hanger being used as a warehouse building.  The 

building overlies sections of Polygons 74 and 153.  Two samples were collected near the center 

column, which is situated away from windows and doorways, and overlying Polygon 153.  One 

of the samples was collected in the “office” area of the building, and the second sample was in 

the caged area of the building. 
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LM Building 86: LM Building 86 is a single-story commercial building which overlies 

Polygons 70 and 74.  The building is divided into office space, workshops, shipping and 

receiving, and computer laboratories.  Three samples were collected from LM Building 86. 

Locations for the samples included the hallway, the break area, and an office in the south east 

corner of the building. 

JRC Goodyear Building 1/2: Building 1/2 is an approximately 300,000 square foot former 

hanger/warehouse.  A small potion of the building overlies Polygons 79 and 153.  Four samples 

were collected within the building.  Locations chosen included a vacant Cavco Manufactured 

Homes office, a Maricopa Controls office, the Galaxy main office, and a caged storage area 

located centrally within the building.  

3.2.2 Outdoor Air Sampling Locations 

Figure 2 shows the approximate placement of the perimeter samples.  Three perimeter samples 

were collected from the following locations: 

Between Buildings 53 and 54 and southeast of building 54;

Southwest of Building LM 76; and 

Southwest corner of Building LM 1/2. 

Two background samples were collected from the following locations: 

Entrance to City of Goodyear property off Litchfield Road at the railroad track crossing; 

and

Near the south end of the airport runway at the PGA-South Air Stripper Treatment 

System. 

In addition to these sampling points, a review of local air concentrations for TCE was performed.  

Data on local air concentrations of TCE are available from the USEPA’s online database, 

AirData, and can be seen on Table 4.  This database provides access to ambient concentrations of 

pollutants in outdoor air from more than 4,000 monitoring stations owned and operated mainly 

by state environmental agencies.  In Arizona, monitoring stations are located in Maricopa 

County within the City of Phoenix.  (http://www.epa.gov/air/data/geosel.html)  Data is reported 

in units of ppbC (parts per billion by volume as carbon units).  Table 4 also includes a sub table 

which provides the numbers converted to µg/m
3
.

3.2.3 Quality Assurance/Quality Control Samples 

This section discusses QA/QC samples that were taken concurrently with the other samples 

to maintain an acceptable level of quality assurance.  All QA/QC samples were shipped to 

the same analytical laboratory and analyzed using the same collection, preparatory and 

analytical methods used for the other samples.   

Field Duplicates: A blind duplicate sample was collected for 10 percent of the number of 

sample locations.  The duplicate samples are intended to evaluate analytical variability 

between samples.  The co-located replicated sample was obtained over the same time interval 

as the original sample.  The replicate canisters were placed within 2 feet of the original 
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sample, at the same elevation, and were sampled according to the same procedures described 

above.  The duplicate sample was not identified as a duplicate to the laboratory, but was 

properly identified in field records. 

Field Blanks: One field blank sample was obtained for the entire sampling event.  The field 

blank consisted of a laboratory supplied SUMMA
TM

-a passivated steel canister under full 

vacuum.  The canister was placed near background air sample location BS-02.  There was no 

flow controller attached.  The canister was returned to the laboratory under full vacuum.  The 

field blank results are intended to verify sample integrity during field sample collection. 

Laboratory QA/QC:  Laboratory QA/QC including blanks, laboratory control spike 

samples, and duplicates are discussed in Appendix B. 

3.2.4 Building observations that could effect data quality 

Photoionization detector (PID) readings were collected prior to deployment of sample containers.  

There were no detections of volatile compounds on the PID at all locations at the time of 

deployment.   

Building 104: The sample collected from the lobby area in this building (104-2) had potential 

for contamination from airplane exhaust.  This is due to its proximity to the entry doors of the 

flight line and the sample location.  These doors are opened and closed several times throughout 

the day as pilots enter and exit the building.

LATA reviewed the rooftop make up air units and air handlers for the building and the following 

observations were made. 

Unit # Status Damper setting 

(inches open) 

#1 off 1”

#2 off 0.8”

#3 off Closed

#4 running 0.8”

#5 off No make up air damper 

#6 off No make up air damper 

#7 off 2”

#8 off 1.5”

#9 running No make up air damper 

#10 off No make up air damper 

#11 off closed

Bathroom ventilation running NA

Building 53:  The air conditioner units installed in the dormitory rooms do not have outdoor 

makeup air vents. Consequently, the units re-circulate the air within the room without exchange.   
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LATA/TRC inspected the former boiler room/ basement and found no detectable concentrations 

with the handheld PID. 

LM Building 76: No issues. 

LM Building 86: LATA reviewed the rooftop make up air units and air handlers for the 

building and the following observations were made. 

Air handler units were cycling as needed based on indoor temperature; 

Handler units #2, #3 and a small chiller unit located on the southwest corner of the 

facility had makeup air dampers installed to intake outdoor air; 

The damper for unit #2 was closed; and 

The damper for unit #3 was open 25%. 

JRC Goodyear Building 1/2: The layout of Building 1/2 is shown in figure 3, and a list of 

tenants is provided in Table 5.  There are several processes, including but not limited to power 

washing/degreasing, cabinet manufacturing, polycarbonate manufacturing, manufactured 

housing materials storage, construction and painting, which are conducted by tenants in or 

around Building 1/2 that could cause an impact to the air in and around the building.  It was also 

noted that during deployment of sample 1/2-2, Matt Plate indicated a noticeable odor in the 

room.   

A single air handler unit services the Maricopa Controls receiving/testing area and Maricopa 

Controls office/storage area (where samples 1/2-3 and its duplicate were collected).  There is no 

outdoor makeup air damper installed on the unit and it recycles/re-circulates the air from the 

shipping/testing area with the office/storage area.  Therefore any activity performed in or near 

the vicinity of the receiving/testing area may have the potential to impact the sample collected in 

the office/storage area. 

Maricopa Controls also performs degreasing/power washing of equipment in the vicinity of the 

receiving/testing area.  Degreasing/power washing did occur during the sampling period.  A 

solvent degreaser is used in the cleaning process.  Wash water is discharged to the concrete 

surface and allowed to evaporate.

OA-03 was deployed on the outside south-west corner of Building 1/2.  This sample was 

immediately adjacent to automobile parking and could have picked up heavy exhaust while 

being collected.  Additionally, the runoff evaporation process from the solvent/degreaser that is 

used at the power washing station is also a potential source of VOCs for OA-03. 

GTRC is working through JRC Goodyear to obtain information on tenant operations and solvent 

usage.
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4.0 SAMPLE ANALYSIS 

As previously described in the Work Plan, the air samples were collected in 6-liter 

SUMMA
TM

 canisters and then delivered to Air Toxics, Inc. located in Folsom, California. 

Air Toxics is an Arizona Department of Health Services-certified analytical laboratory 

(certification number AZ0719). A copy of this certification is included in Appendix B with 

the Data Validation Report.  The samples were analyzed for TCE and selected breakdown 

products (cis-1,2-dichloroethene and vinyl chloride) only as these are the sole contaminants of 

concern (COCs) at the PGA-S site.  Samples were analyzed for TCE, cis-1,2-dichloroethene 

and vinyl chloride by USEPA Method TO-15 using Selective Ion Monitoring (SIM) analysis.  

4.1 Sample Collection 

During sample collection and at laboratory check in, if the vacuum pressure within the 

SUMMA
TM

 canister fell below 2 inches of Hg, then the sample was to be considered a 

“grab” sample and the resulting data is used for screening purposes only.  Any sample 

considered a grab sample that had results without detectable concentrations of analyzed 

compounds was to be considered invalid for risk evaluation.  If the initial (pre-deployment) 

vacuum gauge read less than 26 inches Hg, the canister was to be replaced prior to sample 

collection.  Based on Field Notes and on the laboratory reports, all canisters were at a final 

vacuum well above 2 inches of Hg.  Therefore, no samples collected during this event are 

considered a “grab” sample. 

4.2 Data Assessment /Data Validation  

After sampling was complete and the final analytical results were provided by the analytical 

laboratory, GTRC evaluated the data.   This evaluation included, but was not limited to the 

following: 

The air sampling process; 

The results of analyses; 

Interpretation of the data, including comparing indoor concentrations to outdoor and 

background concentrations and to relevant risk-based criteria for the sampled analytes; 

and

A QA/QC evaluation of the data, including calculation of percent differences between 

co-located replicate samples.  (See section 4.2.1 below for further detail). 

4.2.1 QA/QC evaluation 

Following collection and laboratory analysis, the results were evaluated.
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The data review included:

Review of data package for completeness;   

Review of laboratory electronic data deliverables for completeness; 

Review of chain of custody forms (against laboratory reported information), for 

signatures;

Review of holding times;  

Review of Quality Control (QC) summaries;  

Review of blank results for possible field or laboratory contamination; and  

Review of calculations used in the data set. 

The data validation specifically focused on TCE and breakdown products (cis1,2-dichloroethene 

and vinyl chloride) analytical results. 

4.3 Data Evaluation 

Table 1 presents the data collected during this investigation.  To evaluate the potential health 

risks to occupants at the selected buildings from inhalation of intrusive subsurface VOC vapors, 

the data collected during this investigation was screened using a two-tiered approach as 

described below: 

Tier1:  As part of the Tier 1 evaluation process, indoor air data are compared with site-specific 

ambient background levels and regional background data to assess if concentrations of COC 

detected in indoor air exceed concentrations of COCs detected in outdoor air.  In particular, the 

ambient air concentrations can be considered representative of the fresh make-up air being drawn 

into the buildings during the sampling event, thus allowing an opportunity to determine if the 

indoor air is significantly different from the ambient conditions.  Local background 

concentrations were determined using data from the three air samples that were collected in the 

immediate vicinity of the study area.   

Cis1,2-dichloroethene and vinyl chloride were not detected in any of the samples collected 

during this investigation, therefore only TCE was evaluated.  In the approved Work Plan, the 

threshold value for Tier 1 TCE evaluation was listed as a to be determined (TBD) value.  

Theoretically, a mean of the three outdoor air concentrations would have been calculated and 

used as the Tier 1 value.  However, TCE was only detected in one outdoor air sample (OA-03 at 

0.24 µg/m
3
), located in proximity to building LM1/2.  Detections of TCE in indoor air were also 

limited to building LM 1/2.  Because the detected TCE results were all centered in and around 

building LM 1/2, the detected concentration from sample OA-03 (0.24 µg/m
3
) was used as the 

Tier 1 threshold.  Based on Tier 1 evaluation, 2 (1/2-02 & 1/2-03) out of the 5 representative 

samples from four separate locations collected in building LM 1/2 exceeded threshold value.

This number includes a blind field duplicate that was collected in building LM 1/2.   
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Table 2 presents a data summary for the sampling locations and how they compare to both the 

Tier 1 and Tier 2 evaluations.  Table 3 provides the comparison of TCE results with the action 

levels associated with each Tier.  Tier 2 evaluation criteria are discussed in more detail below.  

These data were further evaluated against regional ambient air data collected from the USEPA’s 

Air Data database.  Table 4 presents the most recent data available in the Phoenix area.  These 

results show that the indoor air results collected during this investigation are lower than the 

regional means for all data collected with the exception of those samples collected in or around 

building LM 1/2.

Tier 2:  Reported TCE concentrations are evaluated using Risk Based Concentrations (RBCs) for 

residential (i.e. dormitory exposure) and occupational settings. Table 2 of the Work Plan was 

initially issued in April 2008, with the Risk Assessment Tiers and Values for Carcinogenic 

Compounds, i.e. a listing of screening/action levels for TCE.  One of the Table 2 referenced 

screening levels was the EPA Region 9 PRGs.  The listed PRGs were a range of concentrations.  In 

September 2008 EPA Region 9 issued an updated list of PRGs, including one for industrial worker 

exposure to vapors.  The evaluation of findings in this report (Table 3)uses the September 2008 

EPA Region 9 industrial worker exposure screening level of 6.1 µg/m3 for TCE instead of the 

outdated PRGs listed in the Work Plan. 

Occupational RBCs are calculated for the risk range of 1 x 10
-4

 to 1 x 10
-6

 using cancer slope 

factors (CSFs) for inhalation and inhalation exposure assumptions for workplace air.  For all 

COCs, the Tier 2 occupational RBCs listed in Table 3 are calculated using two sets of exposure 

assumptions: 

Central tendency exposure assumptions, which include an assumed inhalation rate of 8 

m
3
 air/day and 6.6 years workplace exposure duration (USEPA 1997); and 

Reasonable maximum exposure assumptions derived through application of an assumed 

inhalation rate of 10.4 m
3
/day and 21.9 years (USEPA 1997). 

Table 3 presents a comparison of TCE results with the risk assessment Tiers and RBC values 

used in the health risk assessment.  These values represent a range of potential exposure 

scenarios.  Basic observations regarding the data are as follows: 

Trichloroethene (TCE) was only detected in 4 of the 22 samples.  Cis 1,2-dichloroethene 

and vinyl chloride were not detected in any of the samples. 

TCE detections were only located in and around building LM 1/2. 

TCE was detected in one outdoor ambient air sample (OA-3), located adjacent to building 

1/2, at a concentration of 0.24 µg/m
3
.  The other three detections of TCE were from 

samples collected inside building 1/2.  TCE was not detected in the fourth sample collected 

in the same building (1/2-4).   

TCE was detected in sample 1/2-1 at a concentration of 0.22 µg/m
3
, which is below the 

outdoor ambient air concentration adjacent to the building.  

TCE was detected in samples 1/2-2 and 1/2-3 at concentrations of 0.33 µg/m
3
and 4.1 

µg/m
3
, respectively.  These results are below both the Region 9 PRG screening level for 

TCE in indoor air under an industrial scenario (6.1 µg/m
3
), and the 10

-6
 risk range in the 
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approved work plan (4.5 to 226 ug/m3).  No indoor air TCE concentrations exceed the 

vapor intrusion thresholds established in the approved Work Plan. 

5.0 MITIGATION CONSIDERATIONS 

As discussed in Section 4.0, all indoor air concentrations are below action levels associated with 

1 x 10
-6

 risk and the appropriate Region 9 PRG as shown in Table 3.  Therefore, no additional 

data collection is warranted and mitigation measures are not necessary.   

6.0 RESULTS AND CONCLUSIONS 

This report presents the results of an indoor air and background ambient air investigation 

conducted during February 2009.  As described in Section 4.0, all samples were collected 

consistent with the approved Work Plan and met quality control criteria.  All samples were 

analyzed for TCE and its degradation products DCE and Vinyl Chloride. TCE, the only COC 

detected during the investigation, was detected in one outdoor air sample and three indoor air 

sampling locations, all of which were associated with Building 1/2.  TCE was not reported in the 

other 18 samples collected as part of this study.  TCE concentrations detected in indoor air did 

not exceed action levels associated with a 1 x 10
-6

 risk or the Region 9 PRGs for 

industrial/occupational air.

Building 1/2 is located within polygon 79.  In 1994 polygon 79 was subject to a VLEACH/Mixing 

Cell Closure Modeling study (Metcalf & Eddy, 1994).  The soil gas analysis conducted as part of 

the 1990s SVE remedial action also included analysis for TCE, 1,2-DCE, and vinyl chloride.

Although the concentrations were low, test results obtained during the 1990s testing indicated the 

presence of 1,2-DCE.  It could reasonably be assumed that since 1,2-DCE is a breakdown product 

of TCE, and has been demonstrated to be present in soil vapor from past testing, that 1,2-DCE 

should have been detected during this event if the indoor air was being compromised by the 

surrounding soil gas vapors.  Because no 1,2-DEC was detected in the Building 1/2 air samples, 

this historical data suggests the TCE detected was not migrating from the soil. 

No additional data collection is warranted and mitigation measures are not necessary. 
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Suite Number Tenant Name Square Feet

632-A1000      44,035

632-A1010      1,901

632-A1020      5,765

632-A1030      6,717

632-A1040      2,184

632-A1050      1,056

632-A1055      1,056

632-A1060      2,393

632-A1070      4,000

632-A1100      7,000

632-A1200      5,000

632-A1210      2,000

632-A1300      9,475

632-A1310      747

632-A1340      948

632-A1350      7,721

632-A1360      1,000

632-A1370      2,674

632-A1380      4,500

632-A1390      2,422

632-A2000      244,979

632-A2010      352

632-A2100      10,130

632-A2200      11,855

632-A3000      3,300

632-A3100      3,479

632-A3400      2,440

632-A3420      19,072

632-A3430      780

632-A3500      26,400

632-A3501      10,000

632-A3520      1,500

632-A3530      836

632-A4000      2,290

632-A4010      4,215

632-A4020      1,000

632-A4025      1,684

632-A4030      915

632-A4040      1,290

632-A4050      1,220

Table 5.  Tennants of JTRC Goodyear Building LM1/2

RELIANCE MANAGEMENT

1300 S Litchfield Road, Goodyear, AZ

Primary Business Use

VACANT

SPARTECH POLCOM Mftg polycarbonate windshields for aerospace 

industry.

GREAT GARAGE Mftg garage cabinets

VACANT

VACANT

VACANT

MURRAY INSULATION Storage of insulation material.

PURE LANDSCAPE Storage of landscape equipment

VACANT

YOUNGER SCAFFOLD, 

SUPPLIES LLC

Storage of scaffolding and construction 

equipment.

VACANT

VACANT

BYRD ENTERPRISES Storage

VACANT

VACANT

VACANT

PALO VERDE EQUIPMENT INC Storage

MANAGEMENT OFFICE Management office

PATIO'S ETC Storage

VACANT

VACANT

CAVCO INDUSTRIES Build manufactured homes, includes full 

assembly area, paint booth, etc…

GALAXY INTERNATIONAL / Refurbish airplane parts

S & S TIRE COMPANY Storage of tire

WOODS LINE EQUIPMENT Metal fabrication workshop

MARICOPA CONTROLS Reverse engineering of airplane electronics

VACANT

US FINISHING Metal deburring for auto related parts.

DON HORN MOLDS Fiberglass / molds manufacturing.

HTO DISTRIBUTION AND Storage of tile.

VACANT

PATRICK MOLONEY Small wood workshop.

VACANT

OCOTILLO WELDING AND 

EQUIPMENT

Welding shop.

A QUALITY HVAC SERVICE Storage of HVAC equipment.

VACANT

SOUTHWEST SHADE SAILS Mftg of shade tents for playground equipment.

VACANT Storage

VACANT

BBQ AND SPA FACTORY Storage

SOUTHWEST SAFE & Storage and light assembly of VW Bugs.

Page 1



Suite Number Tenant Name Square Feet

Table 5.  Tennants of JTRC Goodyear Building LM1/2

RELIANCE MANAGEMENT

1300 S Litchfield Road, Goodyear, AZ

Primary Business Use

632-A4070      168

632-A4100      8,819

632-A4120      1,105

632-A4130      4,704

632-B1000      3,907

632-B2000      1,143

632-B2100      728

632-C2100      12,220

632-D1000      490,000

632-E1000      31,443

632-SGALA     0 Outside Storage

632-SGUYY    0 Outside Storage

632-SCITYG    0 Outside Storage

632-SNROUT  0 Outside Storage

632-SPRINT    0 Telecommunications equipment

632-STMOBI   0 Telecommunications equipment

632-SHICK     0 Outside Storage

632-SPURE     0

N-ROUTE, LLC Storage and light truck service.

HICKMAN COMPANY Storage

VACANT

VACANT

COBALT BUILDERS Office 

DESIGN BUILDERS WEST Storage

VACANT

LOCKHEED MARTIN

LANDCARE UNLIMITED Office

GUY CONSTRUCTION

THE CITY OF GOODYEAR

VACANT

GALAXY INTERNATIONAL-

STORAGE

VACANT

T-MOBILE

HICKMAN

N-ROUTE LLC

SPRINT

Page 2
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Appendix A 

Climate Data

20090414 Air Sampling Report
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Appendix B 

Analytical Results/Data Validation 



Technical Data Review for the 

Vapor Intrusion Study

PGA-South Superfund Site 

The data was analyzed and reported by Air Toxics, Folsom, CA (ADHS Certification Number 

AZ0719).  The laboratory data reports are attached to this review, as is the laboratory ADHS 

certificate.  The data review forms are contained as the front page of the data reports.  The data 

were reviewed for the following: 

Completeness 

Chain of custody 

Sample hold time 

Trip, equipment and field  blank contamination 

Method blank contamination 

Sample reporting limits  

Laboratory control sample recovery and replicates 

Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

Field duplicate sample replication 

Surrogate recoveries for VOCs 

Initial and Continuing Calibration Verification 

Samples requiring qualification are based on method blank contamination, field blank 

contamination, field duplicate results, calibration verification, and sample holding time.  The 

data were qualified in accordance with the USEPA National Functional Guidelines for Organic 

Data Review, October 1999 and USEPA National Functional Guidelines for Inorganic Data 

Review, October 2004 (Functional Guidelines).  Due to the nature of the sampling, there was no 

equipment blank, trip blank, or MS/MSD to be reviewed in these sample sets.   

Based on the data review the results required no qualifications. However, there were minor 

discrepancies between the COCs and the sample tags.  The data review forms are attached as the 

first page of the data reports.

1.0 COMPLETENESS 

The data packages from Air Toxics were complete, no deficiencies were denoted. 

2.0 CHAIN OF CUSTODIES (COCS) 

The COCs contained the analyses requested by the sampling crew.  Sample tracking 

communication between the quality assurance project personnel and the laboratory was required 

to clarify sample identification numbers.  These were verbal communications and were noted on 

the data review forms as part of the quality control records.
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3.0 SAMPLE HOLDING TIME 

All samples were analyzed within the sample holding time criteria. 

4.0 TRIP, EQUIPMENT AND FIELD BLANK CONTAMINATION 

Due to the nature of the sampling, no trip or equipment blanks were collected for this sampling 

event.  The field blank (FB-01) collected for this report was non-detect for all contaminants of 

concern.  No qualifications based on trip, equipment, and field blank contamination were 

required.

5.0 METHOD BLANK CONTAMINATION 

All method blanks analyzed with this sample set are non detect for all analytes of concern.  

Therefore, no qualifications of the data are required based on the method blanks. 

6.0 SAMPLE REPORTING LIMITS  

All samples reviewed were reported at the appropriate reporting limits. 

7.0 LABORATORY CONTROL SAMPLES AND REPLICATES 

Laboratory control sampling and laboratory control sample duplicates are within acceptance 

criteria for recovery and relative percent difference for all analytes. No qualification of the data 

was required.

8.0 MATRIX SPIKE/MATRIX SPIKE DUPLICATE (MS/MSD) 

Due to the nature of sampling, no MS or MSD were included in this testing. 

9.0 FIELD DUPLICATES 

The reviewer denoted the field duplicates by hand on the data review form and in the data sheet 

of each data report. Sample 1/2-05 is a blind dupe of 1/2-03.  The RPD between the TCE results 

for these two samples was 1.3%.  Sample 53-03 is a blind dupe of 53-02.  All results for these 

two samples were non detect.  No qualifications were required based on the field duplicates.

10.0 SURROGATE RECOVERIES FOR VOCS 

All surrogate recoveries were within the acceptance criteria for VOC analyses.  No qualification 

of the data was required due to surrogates. 
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11.0 Initial and Continuing Calibration Verification Samples 

All initial and continuing calibration verifications are within acceptance criteria.  No 

qualification of the data was required due to ICV or CCV. 

12.0 Conclusions

The data from samples collected for the vapor intrusion study for the PGA-South Superfund Site 

are usable as reported with no qualifications

Attachments: 

Laboratory Data Reports 

Laboratory ADHS certification 
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Field Sheets 
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