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1.0 INTRODUCTION

This report was prepared by Clear Creek Associates (Clear Creek) as part of the Broadway-Pantano
Landfill Operable Unit (LOU) Remedial Investigation (RI) report for the Arizona Department of
Environmental Quality (ADEQ) to document the collection and analyses of soil gas samples from deep-
nested soil gas probes. The deep-nested soil gas probes are located at the former Broadway North Landfill
(BNL) and the former Broadway South Landfill (BSL). The objectives of the soil gas monitoring were:

e To evaluate trends of volatile organic compounds (VOCs) and landfill gas (methane, carbon
dioxide, and oxygen) concentrations in soil gas by comparing with historical data.

e To evaluate whether soil equivalent concentrations® of VOCs exceed Arizona Soil Remediation
Levels (SRLs) (ADEQ, 2007).

e To compare soil equivalent concentrations with minimum Groundwater Protection Levels (GPLS)
(ADEQ), 1996, revised 2008) to evaluate risk to groundwater.

e To assess rebound of VOCs in the vadose zone at BNL since the Soil Vapor Extraction/Air
Injection (SVE/AI) remediation system was turned off in 2002.

! Soil gas concentrations were converted to soil concentrations (assuming equilibrium partitioning of the VOCs) to
yield “soil equivalent” concentrations, based on a formula in the ADEQ Soil Vapor Sampling Guidance (2011). The
dimensionless Henry’s Law constant and the soil organic carbon-water partitioning coefficient, used in the equation,
were obtained from USEPA (2013) if not provided in the ADEQ (2011). The soil equivalent concentration was not
calculated if the constants for a particular compound were not provided by ADEQ (2011) or USEPA (2013).
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2.0 BACKGROUND

The closed BNL has been identified as the primary source of VOCs in groundwater within the Broadway-
Pantano WQAREF site. The closed BSL is considered to be a secondary source. Former sand and gravel
mining operations on the west side of the Pantano Wash (in the vicinity of the BNL and BSL) that
operated from 1936 through 1998 and were used as “wildcat” dumping sites are considered a third source
(Stantec, 2012). The chemicals of concern (COCs) that recently have been detected in groundwater above
their respective Aquifer Water Quality Standards (AWQSs) are tetrachloroethene (PCE), trichloroethene
(TCE), and vinyl chloride (VC). Cis-1,2-dichloroethene (cis-1,2-DCE) and methylene chloride were
considered COCs in the past; they have not been detected since 2005 above AWQSs.

An SVE/AI system was installed at BNL in June 2000 by the City of Tucson (COT) and Pima County. It
began operating on June 26, 2000. By September 10, 2002, the system had removed over 2,200 pounds of
non-Freon VOCs, including approximately 1,260 pounds of PCE. After the soil gas concentrations
declined, the SVE/AI system was shut down on September 10, 2002 and it has remained off since that
time (Stantec, 2008). A comparison of pre-SVE/AI PCE concentrations from April 2000 to post-SVE/AI
PCE concentrations in December 2002, shows that about half of the monitoring points were non-detect
for PCE after shutdown. Most of the remaining monitoring points showed reductions of 96 to 99+ percent
relative to pre-SVE/AI concentrations (Figure E5 and Attachment E4-1).

Since the SVE/AI operations at BNL were discontinued, five rebound tests have been conducted to
evaluate whether residual adsorbed phase VOCs have diffused into pore spaces, thus posing further
potential impacts to groundwater. After airflow that is induced by SVE/AI stops, it is not unusual to
observe VOC concentrations in soil gas “rebound” as the sorbed VOCs move by diffusion from the
sorbed phase to the vapor phase. The rebound tests may also identify evidence of ongoing vapor releases
at the site. The first rebound test at BNL was conducted on December 17-19, 2002; the second was
conducted on May 29, 2003; the third was conducted on June 17-18, 2004; the fourth was conducted on
May 8-12, 2006; and the most recent rebound test was conducted on January 22-23, 2008 (Stantec, 2008).

VOC concentrations in soil gas at BSL (and associated VOC concentrations in groundwater below BSL)
were generally been lower than those at BNL prior to operation of SVE at BNL. Shallow landfill gas
mitigation systems operate at the site to mitigate offsite migration and possible intrusion of methane into
buildings. Unlike BNL, the BSL does not have an SVE/AI system to remove VOCs in the deeper vadose

Zone.

Additional background information can be found in the main text of this RI report.
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3.0 SUMMARY OF FIELD ACTIVITIES

Field activities included soil gas purging and sampling from deep-nested soil gas probes located at BNL
and BSL. Field activities were performed by Clear Creek and documented in field notebooks (Appendix J
of this RI report) and Soil VVapor Sampling Forms (Attachment E1).

3.1 SITE AND SAMPLING LOCATIONS
Soil gas samples were collected from the following deep-nested soil gas probes at BNL?

e DP-1 vapor monitoring probes at 50, 125, 150, and 193° feet below land surface (bls)

e DP-2 vapor monitoring probes at 50,100, 150, and 195 feet bls

o DP-3 vapor monitoring probes at 50,100, 150, and 190 feet bls

o DP-4 vapor monitoring probes at 50, 100, 150, 200, 250, and 300 feet bls

e DP-5 vapor monitoring probes at 50, 100, 150, 200, 250, and 300 feet bls

o DP-7 vapor monitoring probes at 50, 100, 150, 200, 250, and 300 feet bls

e R-068A injection well with vapor probes at 50, 100, 150, and 200 feet bls

o R-069A injection well with vapor probes at 50, 100, and 150 feet bls

o R-070A extraction well nested probes at 50, 100, and the wellhead screened interval from
158-227 feet bls

e R-071A extraction well nested probes at 50, 100, and the wellhead screened interval from
158-227 feet bls

o R-072A extraction well nested probes at 50, 100, and the wellhead screened interval from
157-227 feet bls

2 0On April 22-23, 2014, at the recommendation of the City of Tucson, ADEQ had Clear Creek Associates measure
the total depth of each deep soil gas probe at BNL and BSL. The results of this gauging are as follows: (1) DP-2 and
DP-3 have blockages at approximately 6’ bls and 20’ bls, respectively. This structural damage calls into question the
validity of the probe data. Therefore, ADEQ did not use the DP-2 or DP-3 data in drawing conclusions for the Final
LOU RI Report and these data have been flagged accordingly in the tables and figures. (2) The measured depths for
the DP-1-150" and DP-1-193" soil gas probes were 191.45°bls and153.95” bls; ADEQ is surmising that the probes
were mislabeled from the beginning and the tables, figures, and attachments have been revised accordingly. (3)
Excluding the measurements from DP-2 and DP-3, the average deviation from the “nominal” probe depth was
approximately + 2’; therefore, the probe depths listed below, e.g., “50, 125, 150, and 195” should be viewed as
approximate. (See Attachment E5).

® The depths on the probes were labeled incorrectly. Sample DP-1-150 was actually collected from the probe
screened at 193 feet and DP-1-193 was collected from the probe screened at 150 feet.
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e R-073A extraction well nested probes at 50, 100, and the wellhead screened interval from
158-228 feet bls

e R-074A extraction well nested probes at 50, 100, and the wellhead screened interval from
156-225 feet bls

e R-075A extraction well nested probes at 50, 100, and the wellhead screened interval from
157-227 feet bls

o \WR-273A vapor monitoring probes at 50, 130, 220, and 300 feet bls

e WR-274A vapor monitoring probes at 50, 130, 300, and the wellhead screened from 315 to 365
feet bls

e WR-275A vapor monitoring probes at 50, 130, 220, and 300 feet bls

Soil gas samples were collected from the following deep-nested soil gas probes at BSL.:

e WR-434A monitoring probes at 50, 150, 250 and 350 feet bls

e BP-22 vapor monitoring probes at 200, 250, and 300 feet bls

e BP-23 vapor monitoring probes at 200, 250, and 300 feet bls

e BSDP-1 vapor monitoring probes at 100, 150, 200, and 250 feet bls

e BSDP-2 vapor monitoring probes at 100, 150, 200, 250, and 300 feet bls
o BSDP-3 vapor monitoring probes at 50, 100, and 150 feet bls

o BSDP-4 vapor monitoring probes at 50, 100, and 150 feet bls

The locations of the deep-nested soil gas probes are shown on Figures E1 and E2. Construction

information is provided in Appendix B of this RI report.

The DP-6 probes at BNL were not sampled because they were vandalized prior to sample collection. It
was not possible to collect a sample from R-069A-200 because there was no air flow from the probe,

indicating a possible obstruction.

At BP-22, BP-23, BSDP-1, and BSDP-2 the probes at 350 feet bls were not sampled because there was no

airflow; the screened intervals were likely below the water table, based on February 2013 groundwater

* Note that the one-inch diameter probe screened at 300 feet bls was originally thought to be screened at 220 feet bls,
so a sample ID of WR-274A-220 was given, as shown on Table E1, Table E3, the laboratory reports, and field notes.
No sample was collected from the probe screened at a depth of 220 feet. The samples designated as WR-274A-220
and WR-274A-300 (a 5-inch well) in this report are screened in the same interval of filter pack, but have slightly
different screen depths.

Appendix E February 27, 2015
LOU Remedial Investigation Report 4 233005
Broadway-Pantano WQARF Site



elevation monitoring. (In February 2013, depths to groundwater below the well measuring point were
343.75 feet at BP-22 and 341.32 feet at BP-23. The nearest groundwater monitoring well to BSDP-1 is
WR-367-A where groundwater was measured at a depth of 342.87 feet in February 2013. The nearest
groundwater monitoring well to BSDP-2 is BP-11 where groundwater was measured at a depth of 346.68
feet in February 2013.) Also at BSDP-1, the probe screened at 300 feet was also not sampled. Although
the screened interval was not likely in the saturated zone based on recent groundwater level monitoring,

there was no air flow, indicating a possible obstruction.

3.2 ACCESS

ADEQ contacted the property owners and obtained access to the deep-nested soil gas monitoring probes.
3.3 PERMITTING

Prior to the start of fieldwork, Clear Creek contacted the Pima County Department of Environmental
Quality (PDEQ) regarding the need to permit and/or treat soil vapor that would be generated during
purging of the soil vapor probes. PDEQ said that, based on the very small volume of effluent, there are no

permitting or treatment requirements.
3.4 SAMPLING METHODOLOGY

The deep-nested soil gas probes at BNL and BSL were purged and sampled using the methodology
described in the RlI Work Plan (Clear Creek, 2013). Photographs and a schematic drawing of the sampling

systems are included in Attachment E2.
3.4.1 Soil Gas Purging

The deep-nested soil gas probes at BSL and BNL were purged using a Stinger® 2.5 gallon wet/dry
vacuum (Model WD20250) pump capable of pumping 48 ft*/minute. During purging, the vacuum, flow
rate, estimated purge volume, and other pertinent field observations were monitored and recorded on the
Soil Vapor Sampling Forms (Attachment E1). In addition, landfill gas (LFG) (methane, carbon dioxide,
and oxygen) concentrations were measured periodically using a Landtec Gem 500 LFG monitor. The
LFG monitor was calibrated by the supplier prior to delivery, according to the manufacturer’s

instructions. The LFG concentrations did not vary significantly during the purging of most of the deep-
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nested soil gas probes, and thus were considered stable and representative of ambient conditions at the
time of sample collection. In accordance with Section 5.4.1 of the ADEQ Soil Vapor Sampling Guidance
document (2011), three to five internal volumes® of the sample system were purged prior to collection of
the soil gas sample. Samples collected from probes where the LFG concentrations varied significantly
during purging are also considered representative samples because of the removal of the three to five
internal volumes of the sampling system should according to ADEQ (2011) “ensure that vapor
concentration entering a sampling container is 95% or greater representation of vapor concentrations in
surrounding soil.” Tables E1 and E2 show the LFG concentrations measured right before sample
collection.

The flow rate and vacuum in the probe and sampling manifold were controlled using a bleed valve
installed between the pump and the flow meter. Because these probes are deep, the default purging rate of
200 milliliters per minute (ml/min), as recommended by the ADEQ Soil Vapor Sampling Guidance
document (2011), would result in excessive (longer than one hour) purge times. Therefore, these probes
were purged at higher flow rates, which is acceptable practice according to the guidance document in
such cases.

3.4.2 Soil Gas Sample Collection

After purging, the pump was turned off and soil gas samples were collected in 1-liter stainless steel
Summa™ canisters provided by the laboratory. The laboratory certified that the canisters had been
properly cleaned and evacuated prior to shipment. Each canister was used within 30 days of receipt from
the laboratory. A dedicated sampling train, consisting of a mechanical vacuum gauge and flow regulator,
was provided by the lab and connected directly to the Summa™ canister. The pressure inside the stainless
steel canister was measured prior to sampling to confirm that the canister arrived from the laboratory with
the laboratory-recommended minimum vacuum of -25 inches of mercury. Initial canister vacuum
readings were noted on the Soil Vapor Sampling Forms. The dedicated sampling train attached to the
Summa™ canister was connected to a tee and valve that was used to isolate the dedicated Summa™
canister and sampling train from the common components of the sampling system. These common

components of the sampling system included a sampling manifold, bleed valve, LFG monitor, and

> ADEQ (2011) defines internal volume as the dead volume plus probe tip sand-pack volume. The dead volume is
defined as the volume of the sampling probe and the connected sampling tubing.
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vacuum pump. The sampling manifold consisted of a valve, mechanical vacuum gauge, and flow meter..

Photographs and a schematic diagram of the sampling system are included in the Attachment E2.

The valve to the sampling manifold was closed prior to the collection of the sample, and the valve on the
Summa™ canister was opened to allow the soil gas to flow into the canister. In accordance with ADEQ
guidance (2011), the samples were collected at the default flow rate of 200 ml/min or less. The sample
collection flow rate was managed by the dedicated flow regulator in the sample train provided by the
laboratory. The pressure inside the Summa™ canister was measured and documented after sampling was

complete.

Leak testing was conducted as soil gas samples were collected. A leak detection compound, 2-propanol
(a.k.a. rubbing alcohol), was used to saturate the air space around the sampling train by applying it to a
towel and placing it around the sampling train connections. To confirm that the sampling train and probe
surface seal were tight, samples were analyzed for the leak test compound. If the concentration of 2-
propanol was greater than or equal to 10 micrograms per liter (ug/L), the results were discussed with the
ADEQ Project Manager, and the usability of the data were evaluated during data validation. The 10 pg/L
leak detection threshold concentration for 2-propanol was based on procedures used at similar sites in

Arizona.

Duplicate samples were collected for Quality Assurance/Quality Control (QA/QC) purposes in
accordance with the procedures described in Appendix B of the Rl Work Plan (Clear Creek, 2013). The
total number of duplicate soil gas samples collected from the probes during this LOU RI investigation in
February and March of 2013 was approximately ten percent of the total number of samples. A minimum

of one duplicate sample was collected from each sample delivery group sent to the lab.

The Summa™ canisters containing soil gas samples were shipped to the ESC Lab Sciences, Inc. (ESC)
for analysis. Sample shipments were accompanied by a chain-of-custody record. Self-adhesive custody

seals were placed across the lid of each box that was shipped to the lab.
3.4.3 Analyses

Samples were submitted to ESC Lab Sciences for analysis of VOCs according to the Rl Work Plan (Clear
Creek, 2013). ESC analyzed the soil gas samples for tetrachloroethylene (PCE), trichloroethylene (TCE),
vinyl chloride (VC), and other VOCs (including the leak detection compound, 2-propanol) by
Environmental Protection Agency (EPA) Method TO-15.
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4.0 SUMMARY OF INVESTIGATION RESULTS

4.1 LANDFILL GAS

The 2013 concentrations of LFG measured prior to sample collection are provided in Tables E1 and E2.
Tables summarizing recent and historical concentrations of LFG are provided in Attachments E3.2 and
E3.4. Plots of carbon dioxide, oxygen, and methane versus time for the deep-nested soil gas probes are
provided in Attachments E3.1 and E3.3.

4.1.1 Oxygen

At BNL, oxygen concentrations ranged from 0.0% to 22.1%. In general, at BNL, oxygen concentrations
were consistent with, or lower, than previous measurements. Where oxygen concentrations declined, there

was generally a similar increase in the carbon dioxide concentration (Attachment E3.1).

At BSL, oxygen concentrations ranged from 0.0% to 19.1%. Oxygen concentrations have dropped at BSL

since the 2006 soil gas monitoring events, as shown on the plots in Attachment E3.3.
4.1.2 Methane

At BNL, methane concentrations ranged from 0.0% to 18.9% during the 2013 monitoring event. The
highest concentration was measured at R-070A at a depth of 50 feet. This probe is located in the middle
of the northern cell at BNL (Figure E3).

At BSL, methane concentrations ranged from 0.0% to 11.1%. The maximum concentration was measured
in BSDP-1 at a depth of 100 feet (Figure E4). Methane concentrations at BSL in 2013 are generally
higher than the sampling event in May 2006, and consistent with levels measured in October 2006
(Attachment E3.3).

4.1.3 Carbon Dioxide

At BNL, carbon dioxide concentrations ranged from 0.0% to 24.5%. Carbon dioxide concentrations at
BNL generally show an inverse relationship with the oxygen concentrations. As oxygen levels have
dropped, carbon dioxide concentrations generally have risen by a similar amount (Attachment E3.1).
These trends are consistent with consumption of oxygen by aerobic biodegradation activity following
removal of COCs by the SVE/AI system at BNL.

At BSL, carbon dioxide concentrations ranged from 1.9% to 19.4%. Carbon dioxide concentrations at

BSL in 2013 are generally consistent with the October 2006 monitoring event (Attachment E3.3).
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42 VOCS
421 BNL

Seventy-four samples were collected from deep-nested soil gas probes at BNL, including seven blind
duplicates. A list of parameters analyzed, along with the analytical results, is presented in Table E3. The
maximum concentrations, the equivalent soil concentrations (calculated according to ADEQ, 2011),
SRLs, and minimum GPLs are presented at the end of Table E3. A detection summary is presented on
Table E4. A statistical analysis is provided on Table E5. The 2013 maximum and average analytical

results at BNL compare favorably with those reported by Stantec (2008) as summarized below:

2013 2008
Maximum/Average Maximum/Average
Analyte (mg/m°) (mg/m?)
From Table E5 (Stantec, 2008)

cis-1,2-DCE 3.7/0.261 5.1/0.35
Methylene chloride 0.094 /0.021 0.35/0.040
PCE 2.2/0.312 15/0.9
TCE 0.75/0.065 1.6/0.15
VC 0.31/0.036 0.87/0.083

Note: mg/m® — milligrams per meter cubed.

Averages for 2013 were conservatively calculated using the reporting limit if the constituent was not
detected above the reporting limit. Field duplicate samples were not included in the calculations. Results
from DP-2 and DP-3 probes were not included in the calculations due to probe obstructions.

On Table E3, the soil equivalent concentration of the maximum soil gas concentration can be compared
with the most stringent SRL and with the minimum GPL, if one has been established. None of the soil

equivalent concentrations exceeded either level.

Historical analytical results and plots (Attachment E4) indicate that VOC concentrations in the vadose
zone at BNL are decreasing. There does not appear to be appreciable rebound since SVE/AI operations

were discontinued in 2002. A discussion of specific compounds is provided below.
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4211 PCE

PCE was detected at BNL in 61 of the 74 samples at concentrations above the laboratory reporting limits.
The average detected concentration® of PCE was 0.312 mg/m?® (Table E5). The highest PCE concentration
was 2.2 mg/m® (or ug/L) in WR-273A from a depth of 220 feet. This probe had the highest PCE
concentration during the fifth rebound monitoring in 2008 when the concentration of was 15 mg/m®. The
maximum PCE concentration in the first rebound test (December 2002) was 1.898 mg/m® (at R-072
WH)But in the third through the fifth rebound tests, maximum PCE concentrations ranged from
approximately 7.5 to 15 mg/m°. Based on the 2013 results, there does not appear to be appreciable
rebound of vapor phase PCE in the vadose zone below the BNL. Plots of historic PCE concentrations are
included on Figure E5 and in Attachment E4.1. Further discussion regarding the SVE rebound testing and
the extent of VOCs in the vadose zone is included in Sections 3.3.3 and 4.5 of the RI report.

Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
PCE concentration is 0.00342 milligrams per kilogram (mg/kg). This is less than the minimum GPL of
0.80 mg/kg and the most stringent SRL of 0.51 mg/kg.

Plots of PCE concentrations versus time at BNL and tables of historic VOC concentrations are provided
in Attachment E4.

4.2.1.2 Methylene Chloride

Methylene chloride was detected at BNL in 39 of the 74 samples at concentrations above the laboratory
reporting limits. The maximum concentration of 0.094 mg/m? was detected in the sample collected from
the wellhead of WR-070A (Table E5). This maximum concentration was below the 2008 maximum
concentration of 0.35 mg/m°. The average methylene chloride concentration detected at BNL in 2013 was
0.021 mg/m?®; this is below the average concentration of 0.040 mg/m?® in 2008. This comparison suggests
that there is no appreciable rebound of vapor phase methylene chloride in the vadose zone below the
BNL.

® Average concentrations of the analytes discussed were conservatively calculated by using the reporting limit if the
compound was not detected. Field duplicates were not included in the statistical calculations.
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Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
methylene chloride concentration is 0.00020 mg/kg. This is below the most stringent SRL of 9.3 mg/kg.

ADEQ has not set a minimum GPL for methylene chloride.
4213 TCE

TCE was detected at BNL in 42 of the 74 deep-nested soil gas probe samples at concentrations above the
laboratory reporting limits. The average detected concentration of TCE was 0.065 mg/m® (Table E5). The
highest TCE concentration was 0.75 mg/m® in DP-7 from a depth of 300 feet. In 2008, the highest TCE
concentration was 1.6 mg/m?, and the average concentration was 0.15 mg/m®. The statistical data suggest
that there is no appreciable rebound of vapor phase TCE concentrations in the vadose zone below the
BNL.

Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
TCE concentration is 0.00209 mg/kg. This soil equivalent is less than the minimum GPL of 0.76 mg/kg
and the most stringent SRL of 3.0 mg/kg.

4214 Cis-1,2-DCE

Cis-1,2-DCE was detected at BNL in 40 of the 74 samples at concentrations above the laboratory
reporting limits. The average detected concentration of cis-1,2-DCE was 0.261 mg/m® (Table E5). The
highest cis-1,2-DCE concentration was 3.7 mg/m® in R-069A from a depth of 50 feet. In 2008, the highest
cis-1,2-DCE concentration was 5.1 mg/m?, and the average concentration was 0.35 mg/m°. The statistical
data indicate that there is no appreciable rebound of vapor phase cis-1,2-DCE in the vadose zone below
the BNL.

Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
cis-1,2-DCE concentration is 0.00763 mg/kg. This is below the minimum GPL of 5.3 mg/kg and the most
stringent SRL of 43 mg/kg.

4.2.1.5 Vinyl Chloride

VC was detected at BNL in 30 of the 74 samples at concentrations above the laboratory reporting limits.
The average detected concentration of VC was 0.036 mg/m® (Table E5). The highest \VC concentration
was 0.31 mg/m® in R-069A from a depth of 100 feet. In 2008, the highest VC concentration was 0.87
mg/m®, and the average concentration was 0.083 mg/m®. The statistical data indicate that there is no

appreciable rebound of vapor phase VC concentrations in the vadose zone below the BNL.
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Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
VC concentration is 0.00012 mg/kg. This soil equivalent concentration is less than the most stringent SRL
of 0.085 mg/kg. ADEQ has not set a minimum GPL for VVC.

4.2.2 Broadway South Landfill
4221 PCE

PCE was detected at BSL in 27 of 27 samples at concentrations above the laboratory reporting limits. The
average detected concentration of PCE was 3.87 mg/m® (Table E8). The highest PCE concentration was
18 mg/m?® (or pg/L) in BP-23 from a depth of 250 feet.

Using the dimensionless Henry’s Law constant the soil equivalent concentration of the highest soil gas
PCE concentration is 0.02795 mg/kg. This is below the minimum GPL of 0.80 mg/kg and the most
stringent SRL of 0.51 mg/kg.

Tables of historic VOC concentrations at BSL and plots of PCE concentrations versus time are provided
in Attachment E4 and on Figure E6. Recent VOC concentrations in soil gas from several depths and
locations are higher than those measured during the previous monitoring event in May and October of
2006.

4.2.2.2 Methylene Chloride

Methylene chloride was detected at BSL in 20 of the 27 samples at concentrations above the laboratory
reporting limits. The maximum concentration of 0.73 mg/m® was detected in the sample collected from
BSDP-1 at a depth of 150 feet. The average methylene chloride concentration detected at BSL in 2013

was 0.15 mg/m°.

Using the dimensionless Henry’s Law constant the soil equivalent concentration of the highest soil gas
methylene concentration is 0.00152 mg/kg. This is below the most stringent SRL of 9.3 mg/kg. ADEQ

has not set a minimum GPL for methylene chloride.
4223 TCE

TCE was detected at BSL in 24 of the 27 samples at concentrations above the laboratory reporting limits.
The average detected concentration of TCE was 0.90 mg/m® (Table E8). The highest TCE concentration
was 2.4 mg/m®in BSDP-1 from a depth of 150 feet. As is the case with PCE, there appears to be a slight

upward trend in vapor phase TCE concentrations, but the trend is not consistent throughout the site.
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Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
TCE concentration is 0.00668 mg/kg. This is below the minimum GPL of 0.76 mg/kg and the most
stringent SRL of 3.0 mg/kg.

4.2.2.4 Cis-1,2-DCE

Cis-1,2-DCE was detected at BSL in 19 of the 27 samples at concentrations above the laboratory
reporting limits. The average detected concentration of cis-1,2-DCE was 0.29 mg/m® (Table E8). The
highest cis-1,2-DCE concentration was 1.6 mg/m® in WR-434A from a depth of 250 feet. Concentrations

of vapor phase cis-1,2-DCE appear to be increasing, but this trend is not consistent throughout the site.

Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
cis-1,2-DCE concentration is 0.00330 mg/kg. This is below the minimum GPL of 5.3 mg/kg and the most
stringent SRL of 43 mg/kg.

4.2.2.5 Vinyl Chloride

VC was detected at BSL in 7 of the 27 samples at concentrations above the laboratory reporting limits.
The average detected concentration of VC was 0.02 mg/m? (Table E8). The highest VC concentration was
0.028 mg/m® in BP-23 from a depth of 250 feet. Although it is difficult to ascertain trends in the vapor
phase VC concentrations based on the three rounds of data available, in 2013 VVC was detected for the
first time in a few of the probes, including BSDP-1-100, BSDP-4-50, and BP-23-250.

Using the dimensionless Henry’s Law constant, the soil equivalent concentration of the highest soil gas
V/C concentration is 0.00001 mg/kg. This is below the most stringent SRL of 0.085 mg/kg. ADEQ has not
set a minimum GPL for VC.
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5.0 RESULTS OF DATA VALIDATION

Clear Creek contracted Innovative Technical Solutions, Inc. (ITSI) to conduct data validation according
to USEPA guidance (USEPA, 2008) and according to the Quality Assurance Project Plan in the Rl Work
Plan (Clear Creek, 2013). The data validation included review of reports from the laboratory equivalent to
EPA Level Il data deliverables, which include sample results, chain-of-custody forms, basic quality
control summaries including surrogate recoveries, method blank results, and precision and accuracy data
summaries for the sample preparation batch. Fourteen soil gas samples of the 150 soil gas samples
collected by Clear Creek for the LOU RI underwent full data validation for which the laboratory provided
a level 1V data deliverable. Full data validation included all of the items listed above plus a review of the
data for instrument calibrations, sample quantitation, compound identification and internal standard

recoveries and raw data.

The laboratory reports and chain-of-custody documentation are in Appendix H of this RI report. The Data
Validation report is in Appendix I.

Relevant data validation results for the deep soil gas probe analyses are:

o Field staff noted moisture in the sampling train during collection of samples from WR-434A (all
depths), BSDP-2 (100 ft), BSDP-4 (50, 100, and 150 ft), BP-23 (200, 250, 300 ft), DP-7 (50, 100,
150, 250, and 300 ft), WR-273A (50, 135, 135 duplicate, and 220 ft), and R-074A (50 and 100
ft). Because VOCs can partition out into water, a low bias was introduced into these samples. The
associated results have been qualified as “J-“ or “UJ— for an estimated value or reporting limit
with a low bias due to poor sample integrity. The data validator considered the results useable as
flagged, because the moisture was an unavoidable and unpredictable condition in the field
environment.

e The field duplicate sample BSDP-02-2500 (which is a duplicate of the sample from BSDP-02
from 250 feet) had an insufficient initial vacuum pressure (-16 inches of mercury). The field
duplicate results were rejected due to poor sample integrity. The results from this sample should
not be used to determine precision of the sampling procedure. Other data are considered useable
as qualified.

e The leak detection compound, 2-propanol, was detected at 5,400 parts per billion by volume
(ppbv) in sample DP-7-250. The results have been qualified as “UJ-” for an estimated reporting
limit with a low bias. The remaining samples were within the criteria for 2-propanol.

e The laboratory control sample duplicate percent recoveries for 1,2-dichloroethane and
trichlorofluoromethane were out of criteria for the batch including WR-434A-150, WR-434A-
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250, and WR-434A-350. The associated results have been qualified as “J-” or ‘UJ-” for an
estimated value or reporting limit with a low bias.

e The relative percent difference between the laboratory control sample and the laboratory control
sample duplicate for 1,2-dichloroethane, trans-1,3-dichloropropene, and trichlorofluoromethane
were out of criteria for the batch including WR-434A-150, WR-434A-250, and WR-434A-350.
The associated positive results in this batch for trichlorofluoromethane were qualified with a “J”.
Non-detect results did not require an additional qualifier.

e The laboratory control sample duplicate percent recovery was out of criteria for
dichlorodifluoromethane for the batch including the following samples: DP-4-100, DP-5-150,
DP-5-100, DP-2-200, DP-2-50, and DP-7-150. Associated results have been qualified as “J-" for
an estimated value with a low bias.

e The laboratory control sample duplicate percent recovery was out of criteria for
1,2,4-trichlorobenzene and hexachlorobutadiene for the batch R-070A-WH (the sample collected
from the wellhead) and WR-274A-50. Associated results have been qualified as “UJ-” for an
estimated value with a low bias.

e The field duplicate relative percent difference for 1,4-dichlorobenzene was out of criteria in the
field duplicate pair DP-4-50/DP-4-500. The associated results in the field duplicate and parent
sample have been qualified with a “J” for an estimated value.

e The field duplicate relative percent difference for methylene chloride was out of criteria in the
field duplicate pair R-072A-50/R-072A-500. The associated results in the field duplicate and

parent sample have been qualified with a “J” for an estimated value.

The data, as qualified, are useable for their intended purposes, as listed in Section 1.0.
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6.0 SUMMARY

Clear Creek collected soil gas samples from deep-nested soil vapor probes at BNL and BSL between
February 21, 2013 and March 15, 2013. A total of 74 soil gas samples were collected from BNL probes
(including 7 blind field duplicates) and 27 soil gas samples were collected from BSL probes (including 2
blind duplicates. LFG concentrations were measured during purging. The samples were submitted to ESC
Lab Sciences for analysis of VOCs by EPA Method TO-15.

Significant findings are:

o After converting soil gas concentrations to soil equivalent concentrations, no soil equivalent
concentration exceeded an SRL or a GPL.

¢ VOC concentrations in the vadose zone at BNL are decreasing. There does not appear to be
appreciable rebound since SVE/AI operations were discontinued in 2002.

o PCE concentrations appear to be gradually increasing at BSL. However, a clear trend is difficult
to discern due to the small number of monitoring events (three) and possible differences in
sample collection methodology’. Similar increases in methylene chloride and TCE also occurred
at BSL, but definitive trends are not obvious, based on the three rounds of monitoring that have
been conducted at the site.

e LFG concentrations at BNL were generally consistent with historical results. At some locations,
oxygen concentrations continued to decline at BNL. These incidents were usually accompanied
by a similar rise in carbon dioxide concentrations.

e Oxygen concentrations at BSL have declined since monitoring began in 2006. Carbon dioxide

and methane concentrations are generally consistent with previous results.

" Previous monitoring was conducted prior to issuance of ADEQ’s Soil Vapor Sampling Guidance (2011).
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Table E1

Landfill Gas Concentrations
Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Sample Date Methane Carbon Dioxide Oxygen
Point ID (% by volume) | (% by volume) | (% by volume)
DP-1-50 03/14/2013 8.1 19.3 1.7
DP-1-125 03/14/2013 3.5 19.5 0.0
DP-1-193** 03/14/2013 0.1 9.5 6.2
DP-1-150** 03/14/2013 0.1 1.4 19.5
DP-2-50* 03/05/2013 30.3 27.1 0.3
DP-2-100* 03/05/2013 7.8 20.2 1.7
DP-2-150* 03/05/2013 4.2 19.0 0.3
DP-2-200* 03/05/2013 3.1 15.8 1.5
DP-3-50* 03/13/2013 0.1 0.0 21.1
DP-3-100* 03/12/2013 6.7 12.6 1.7
DP-3-150* 03/12/2013 5.4 12.9 0.0
DP-3-193* 03/12/2013 0.9 9.8 0.1
DP-4-50 03/05/2013 2.7 17.1 1.8
DP-4-100 03/05/2013 2.2 16.1 1.7
DP-4-150 03/05/2013 0.1 7.9 5.8
DP-4-200 03/05/2013 0.1 2.9 10.4
DP-4-250 03/05/2013 0.1 0.2 15.2
DP-4-300 03/05/2013 0.1 0.1 17.3
DP-5-50 03/05/2013 0.1 1.4 18.2
DP-5-100 03/05/2013 0.1 1.6 16.0
DP-5-150 03/05/2013 0.1 2.3 15.0
DP-5-200 03/05/2013 0.1 2.6 14.7
DP-5-250 03/05/2013 0.1 2.6 14.7
DP-5-300 03/05/2013 0.1 0.0 20.2
DP-6-50 03/05/2013 NA NA NA
DP-6-100 03/05/2013 NA NA NA
DP-6-150 03/05/2013 NA NA NA
DP-6-200 03/05/2013 NA NA NA
DP-6-250 03/05/2013 NA NA NA
DP-6-300 03/05/2013 NA NA NA
DP-7-50 02/27/2013 0.1 1.3 19.6
DP-7-100 02/27/2013 0.3 9.7 8.7
DP-7-150 03/05/2013 0.1 12.3 2.1
DP-7-200 03/05/2013 0.1 0.0 22.1
DP-7-250 03/05/2013 0.1 0.1 21.3
DP-7-300 03/05/2013 0.1 2.4 20.8
R-068A-50 03/14/2013 0.1 1.7 15.5
R-068A-100 03/14/2013 3.6 17.0 0.2
R-068A-150 03/14/2013 0.2 9.1 3.4
R-068A-200 03/14/2013 0.1 2.6 9.3
R-069A-50 03/11/2013 13.0 22.9 0.1
R-069A-100 03/11/2013 6.4 19.6 0.2
R-069A-150 03/11/2013 2.9 16.7 0.1
R-069A-200 03/11/2013 NA NA NA
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Table E1

Landfill Gas Concentrations
Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Sample Date Methane Carbon Dioxide Oxygen

Point ID (% by volume) | (% by volume) | (% by volume)
R-070A-50 03/13/2013 18.9 24.5 0.1
R-070A-100 03/13/2013 16.7 23.3 0.0
R-070A-WH 03/13/2013 10.3 18.3 0.0
R-071A-50 03/15/2013 0.0 7.6 13.8
R-071A-100 03/15/2013 0.0 11.1 9.4
R-071A-WH 03/15/2013 0.0 6.3 11.3
R-072A-50 03/14/2013 0.1 17.8 0.9
R-072A-100 03/14/2013 0.1 15.9 2.2
R-072A-WH 03/14/2013 0.1 11.5 4.5
R-073A-50 03/14/2013 12.5 20.8 0.0
R-073A-100 03/14/2013 7.8 17.6 0.5
R-073A-WH 03/14/2013 2.1 13.9 0.0
R-074A-50 03/15/2013 0.1 7.3 14.4
R-074A-100 03/15/2013 0.1 9.2 6.9
R-074A-WH 03/15/2013 0.0 8.5 4.9
R-075A-50 03/11/2013 7.5 20.6 0.4
R-075A-100 03/11/2013 2.7 17.6 0.2
R-075A-WH 03/11/2013 1.2 15.4 0.0
WR-273A-50 03/12/2013 0.1 1.5 19.0
WR-273A-135 03/12/2013 0.1 2.3 17.4
WR-273A-220 03/12/2013 0.1 3.5 16.5
WR-273A-300 03/12/2013 0.1 0.0 19.6
WR-274A-50 03/13/2013 0.1 13.8 3.6
WR-274A-100 03/13/2013 0.3 17.6 0.1
WR-274A-220%** 03/13/2013 0.1 0.3 18.2
WR-274A-300%*** 03/13/2013 0.1 0.0 21.3
WR-275A-50 03/12/2013 0.2 2.3 14.2
WR-275A-130 03/12/2013 9.5 15.0 0.1
WR-275A-220 03/12/2013 1.1 12.8 0.0
WR-275A-300 03/12/2013 0.1 0.3 20.2
Notes:
NA - not analyzed
WH - wellhead
% - percentage by volume measured during soil gas purge
Sample ID (WR-273A-50) = probe ID (WR-273A) dash sample depth (typically the bottom of the
screen interval; 50 feet below land surface).
* An April 2014 field check of soil gas probe depths revealed blockages in DP-2 and DP-3 probes at
depths of 6 and 20 feet, respectively (ADEQ, 2014). Because it is uncertain when this damage
occurred, data from DP-2 and DP-3 were not used to draw conclusions for the Final LOU RI Report.
** The measured depths for the DP-1-150" and DP-1-193' soil gas probes were 191.45' bls and
153.95' bls respectively; ADEQ is surmising that the probes were mislabeled from the beginning. All
tables and figures in this report have been revised so that the sample ID reflects the proper probe
depth.
*** Sample was collected from the 1-inch diameter probe is actually screened at a depth of 300 feet
bls.
****Sample was collected from the 5-inch diameter well screened at approximately 300 feet bls.
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Table E2

Landfill Gas Concentrations
Deep-Nested Soil Gas Probes
Broadway South Landfill 2013

Sample Date Methane Carbon Dioxide Oxygen
Point ID (% by volume) | (% by volume) | (% by volume)
BSDP-1-100 03/11/2013 11.1 194 0.1
BSDP-1-150 03/11/2013 7.4 17.6 0.7
BSDP-1-200 03/11/2013 51 13.6 6.3
BSDP-1-250 03/11/2013 3.6 10.5 10.6
BSDP-1-350 03/11/2013 NA NA NA
BSDP-1-300 03/11/2013 NA NA NA
BSDP-2-100 02/25/2013 9.8 17.7 0.4
BSDP-2-150 03/04/2013 7.0 17.7 0.3
BSDP-2-200 03/04/2013 6.1 16.7 0.3
BSDP-2-250 03/04/2013 5.6 11.9 1.7
BSDP-2-300 03/04/2013 5.5 5.9 1.7
BSDP-2-350 03/04/2013 NA NA NA
BSDP-3-50 03/01/2013 5.9 15.2 1.4
BSDP-3-100 03/01/2013 4.1 15.3 0.1
BSDP-3-150 03/01/2013 1.4 11.8 1.3
BSDP-4-50 02/25/2013 1.0 1.9 19.1
BSDP-4-100 02/25/2013 7.9 14.6 2.3
BSDP-4-150 02/25/2013 2.0 3.4 16.5
BP-22-200 03/01/2013 2.0 11.8 0.3
BP-22-250 03/01/2013 1.7 5.4 1.0
BP-22-300 03/01/2013 0.1 2.0 9.3
BP-22-350 03/11/2013 NA NA NA
BP-23-200 02/25/2013 6.6 9.5 5.6
BP-23-250 02/25/2013 2.9 3.2 15.9
BP-23-300 02/25/2013 3.6 2.3 14.9
BP-23-350 03/11/2013 NA NA NA
WR-434A-D-50 02/21/2013 0.0 12.5 5.6
WR-434A-C-150 02/21/2013 0.0 19.9 0.8
WR-434A-B-250 02/21/2013 1.6 18.8 0.0
WR-434A-A-350 02/21/2013 2.0 4.4 0.0

Notes:
NA - not analyzed

% - percentage by volume measured during soil gas purge
Sample ID (BSDP-3-50) = probe ID (BSDP-3) dash sample depth (typically the bottom
of the screen interval; 50 feet below land surface).
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Table E3

Soil Gas Analytical Results

Location ID DP-1-50 DP-1-125 DP-1-125 DUP DP-1-193¢ DP-1-1504 DP-2-50, DP-2-100, DP-2-150, DP-2-150 DUP, DP-2-200, DP-3-50, DP-3-50 DUP, DP-3-100 DP-3-150 DP-3-193
Sample ID, DP-1-50 DP-1-125 DP-1-1250 DP-1-193 DP-1-150 DP-2-50 DP-2-100 DP-2-150 DP-2-1500 DP-2-200 DP-3-50 DP-3-500 DP-3-100 DP-3-150 DP-3-193
Laboratory ID 1625295 L625295 L625295 L625295 L625295 1623482 1623482 1623482 1623482 1623482 L625064 L625064 1624720 L624720 1624720
Latitude (Degrees) 32°13'27.39"N 32°13'48.29"N 32°13'33.73"N
Longitude (Degrees) 110°50'2.37"W 110°50'1.07"W 110°50'8.07"W
Collect Date 3/14/2013 3/14/2013 3/14/2013 3/14/2013 3/14/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/13/2013 3/13/2013 3/12/2013 3/12/2013 3/12/2013
Method | CAS No. Parameter Units Value |[Qual| Value |Qual| Value ([Qual| Value |Qual| Value |[Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value [Qual| Value |Qual| Value [Qual| Value |Qual
TO-15 71-43-2 _|Benzene ma/m® 0.083 0.099 0.14 <0.0128 <0.00128 0.067 0.038 0.025 <0.0256 0.14 <0.0160 <0.0160 0.011 <0.0256 <0.0256
TO-15 74-83-9 |Bromomethane mg/m° | <0.0194 <0.0194 <0.0311 <0.0155 <0.00155 <0.0776 <0.0311 <0.0194 <0.0311 <0.0311 <0.0194 <0.0194 <0.0124 <0.0311 <0.0311
TO-15 56-23-5 |Carbon tetrachloride mg/m° | <0.0315 <0.0315 <0.0504 <0.0252 <0.00252 <0.126 <0.0504 <0.0315 <0.0504 <0.0504 <0.0315 <0.0315 <0.0202 <0.0504 <0.0504
TO-15 108-90-7 [Chlorobenzene mg/m° | <0.0231 <0.0231 <0.0370 <0.0185 <0.00185 <0.0924 <0.0370 <0.0231 <0.0370 <0.0370 <0.0231 <0.0231 <0.0148 <0.0370 <0.0370
TO-15 75-00-3 |Chloroethane mg/m° | <0.0132 <0.0132 <0.0211 <0.0106 <0.00106 <0.0528 <0.0211 <0.0132 <0.0211 <0.0211 0.016 0.021 <0.00844 <0.0211 <0.0211
TO-15 67-66-3 _|Chloroform mg/m° | <0.0243 <0.0243 <0.0389 <0.0195 <0.00195 <0.0973 <0.0389 <0.0243 <0.0389 <0.0389 <0.0243 <0.0243 <0.0156 <0.0389 <0.0389
TO-15 74-87-3 _|Chloromethane mg/m° | <0.0103 <0.0103 <0.0165 <0.00826 0.0013 <0.0413 <0.0165 <0.0103 <0.0165 <0.0165 0.17 0.23 <0.00661 <0.0165 <0.0165
TO-15 106-93-4 [1,2-Dibromoethane mg/m° | <0.0384 <0.0384 <0.0615 <0.0308 <0.00308 <0.154 <0.0615 <0.0384 <0.0615 <0.0615 <0.0384 <0.0384 <0.0246 <0.0615 <0.0615
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m° | <0.0301 <0.0301 <0.0481 <0.0240 <0.00240 <0.120 <0.0481 <0.0301 <0.0481 <0.0481 <0.0301 <0.0301 <0.0192 <0.0481 <0.0481
TO-15 541-73-1 [1,3-Dichlorobenzene mg/m° | <0.0301 <0.0301 <0.0481 <0.0240 <0.00240 <0.120 <0.0481 <0.0301 <0.0481 <0.0481 <0.0301 <0.0301 <0.0192 <0.0481 <0.0481
TO-15 106-46-7 [1,4-Dichlorobenzene ma/m® 0.44 0.38 0.45 0.034 0.0078 <0.120 0.3 0.2 0.22 0.09 <0.0301 <0.0301 0.21 0.4 0.06
TO-15 107-06-2 [1,2-Dichloroethane mg/m° | <0.0202 <0.0202 <0.0324 <0.0162 <0.00162 <0.0810 <0.0324 <0.0202 <0.0324 <0.0324 <0.0202 <0.0202 <0.0130 <0.0324 <0.0324
TO-15 75-34-3 |1,1-Dichloroethane mg/m° | <0.0200 <0.0200 <0.0321 <0.0160 <0.00160 <0.0802 <0.0321 <0.0200 <0.0321 0.037 <0.0200 <0.0200 <0.0128 <0.0321 <0.0321
TO-15 75-35-4 |1,1-Dichloroethene mg/m° | <0.0198 <0.0198 <0.0317 <0.0159 <0.00159 <0.0793 <0.0317 <0.0198 <0.0317 <0.0317 <0.0198 <0.0198 <0.0127 <0.0317 <0.0317
TO-15 156-59-2 |cis-1,2-Dichloroethene ma/m® 0.95 11 1.6 <0.0159 <0.00159 0.36 0.79 0.14 0.14 1.4 0.067 0.091 0.037 0.4 0.055
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m° | <0.0198 <0.0198 <0.0317 <0.0159 <0.00159 <0.0793 <0.0317 <0.0198 <0.0317 <0.0317 <0.0198 <0.0198 <0.0127 <0.0317 <0.0317
TO-15 78-87-5 |1,2-Dichloropropane mg/m® | <0.0231 0.1 0.14 <0.0185 <0.00185 <0.0924 <0.0370 <0.0231 <0.0370 0.069 <0.0231 <0.0231 <0.0148 0.065 <0.0370
TO-15 10061-01-5 |cis-1,3-Dichloropropene mg/m° | <0.0227 <0.0227 <0.0363 <0.0182 <0.00182 <0.0908 <0.0363 <0.0227 <0.0363 <0.0363 <0.0227 <0.0227 <0.0145 <0.0363 <0.0363
TO-15 10061-02-6 |trans-1,3-Dichloropropene mg/m° | <0.0227 <0.0227 <0.0363 <0.0182 <0.00182 <0.0908 <0.0363 <0.0227 <0.0363 <0.0363 <0.0227 <0.0227 <0.0145 <0.0363 <0.0363
TO-15 100-41-4 |Ethylbenzene ma/m® 0.023 <0.0217 <0.0347 <0.0173 0.0025 1 0.065 <0.0217 <0.0347 <0.0347 <0.0217 <0.0217 <0.0139 <0.0347 <0.0347
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® | <0.0383 <0.0383 <0.0613 <0.0307 <0.00307 <0.153 <0.0613 <0.0383 <0.0613 <0.0613 <0.0383 <0.0383 <0.0245 <0.0613 <0.0613
TO-15 75-69-4 | Trichlorofluoromethane- Freon 11 mg/m® | <0.0281 <0.0281 <0.0450 <0.0225 <0.00225 <0.112 <0.0450 <0.0281 <0.0450 <0.0450 <0.0281 <0.0281 <0.0180 <0.0450 <0.0450
) ) mg/m®
TO-15 75-71-8 _|Dichlorodifluoromethane- Freon 12 0.54 0.74 1.1 0.46 0.0045 3.7 J 1.6 24 2.4 3.9 J 0.23 0.31 0.018 1.7 14
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mg/m® 15 0.91 14 0.31 <0.00280 iLE 1.1 1.2 1.2 iLg 0.13 0.18 <0.0224 0.77 0.5
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® | <0.169 <0.169 <0.269 <0.135 <0.0135 <0.673 <0.269 <0.169 <0.269 <0.269 <0.169 <0.169 <0.108 <0.269 <0.269
TO-15 75-09-2 |Methylene Chloride ma/m® 0.019 0.038 0.045 0.02 0.0015 <0.0694 <0.0278 0.018 <0.0278 0.063 0.028 <0.0174 <0.0111 0.056 <0.0278
TO-15 100-42-5 |[Styrene mg/m° | <0.0213 <0.0213 <0.0340 <0.0170 0.0024 <0.0851 <0.0340 <0.0213 <0.0340 <0.0340 <0.0213 <0.0213 <0.0136 <0.0340 <0.0340
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m° | <0.0344 <0.0344 <0.0550 <0.0275 <0.00275 <0.137 <0.0550 <0.0344 <0.0550 <0.0550 <0.0344 <0.0344 <0.0220 <0.0550 <0.0550
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m° | <0.0339 0.49 0.68 1.8 0.0095 <0.136 <0.0543 0.059 0.064 0.15 0.06 0.075 0.075 0.35 0.41
TO-15 108-88-3 [Toluene ma/m® 0.027 0.068 0.098 <0.0151 0.006 0.17 <0.0301 <0.0188 <0.0301 <0.0301 0.021 0.026 0.029 <0.0301 0.034
TO-15 120-82-1 |[1,2,4-Trichlorobenzene mg/m® | <0.117 <0.117 <0.187 <0.0933 <0.00933 <0.466 <0.187 <0.117 <0.187 <0.187 <0.117 <0.117 <0.0748 <0.187 <0.187
TO-15 71-55-6 |1,1,1-Trichloroethane mg/m° | <0.0272 <0.0272 <0.0435 <0.0218 <0.00218 <0.109 <0.0435 <0.0272 <0.0435 <0.0435 <0.0272 <0.0272 <0.0174 <0.0435 <0.0435
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m° | <0.0272 <0.0272 <0.0435 <0.0218 <0.00218 <0.109 <0.0435 <0.0272 <0.0435 <0.0435 <0.0272 <0.0272 <0.0174 <0.0435 <0.0435
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m® 0.05 0.31 0.44 0.064 <0.00214 <0.107 <0.0429 0.046 0.044 0.15 <0.0268 0.032 <0.0171 0.15 <0.0429
TO-15 95-63-6 |1,2,4-Trimethylbenzene mg/m° | <0.0245 <0.0245 <0.0393 <0.0196 <0.00196 0.4 0.049 <0.0245 <0.0393 <0.0393 <0.0245 <0.0245 <0.0157 <0.0393 <0.0393
TO-15 108-67-8 |[1,3,5-Trimethylbenzene mg/m° | <0.0245 <0.0245 <0.0393 <0.0196 <0.00196 0.14 <0.0393 <0.0245 <0.0393 <0.0393 <0.0245 <0.0245 <0.0157 <0.0393 <0.0393
TO-15 75-01-4 |Vinyl chloride mg/m® 0.15 0.031 0.046 <0.0102 <0.00102 0.092 0.13 0.066 0.066 0.11 0.046 0.061 <0.00818 0.072 <0.0204
TO-15 1330-20-7 |Xylenes, Total mg/m° [ <0.0651 <0.0651 <0.104 <0.0521 0.0065 1.6 0.2 <0.0651 <0.104 0.19 <0.0651 <0.0651 <0.0417 <0.104 <0.104
TO-15 67-63-0 |2-Propanols mg/m® | <0.0767 0.23 0.34 0.14 0.064 <0.307 0.25 <0.0767 <0.123 <0.123 1.1 0.69 0.061 <0.123 <0.123
Notes: Notes continued:
mg/m3 milligrams per cubic meter 1  Sample ID (WR-273A-50) = probe ID (WR-273A) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).

mg/kg  milligrams per kilogram

DUP Duplicate sample
NA Not applicable

ND Analyte not detected above reporting limit
NS Not sampled

UNK Depth unknown

WH Wellhead

SRL Soil Remediation Level

GPL Groundwater Protection Level

ual Qualifier
Shaded cell indicates detection

There may be a slight discrepancy between the reported value in the laboratory
report and the reported value in the data validator's report due to a conversion
of units (from parts per billion to mg/m3). These values are very small and do
not result in any substantive difference relative to SRLs.
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2 Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).

Data from DP-2 and DP-3 were not used as maximum concentrations due to obstructions (see note 7).
3 Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_servicest/title_18/18-07.htm.
4 Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.
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**  Based on SRL for CAS 542-75-6.
*** |ndicates GPL based upon saturation limit.

Qualifiers:

2-Propanol was used as the leak detection compound.

J  Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
U Undetected: The analyte was analyzed for, but not detected.
UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.

B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.

(-) Indicates a low bias.
(+) Indicates a high bias.

< Less than laboratory reporting limit.
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The measured depths for DP-1-150" and DP-1-193' soil gas probes were 191.45' bls and 153.95' bls respectively; ADEQ surmises that the probes were mislabeled from the beginning. Tables and figures in this report have been revised so that the sample ID reflects the proper probe depth.
An April 2014 field check revealed blockages of DP-2 and DP-3 probes at depths of 6 and 20 feet, respectively. Because it is uncertain when damage occurred, data from these probes were not used to draw conclusions for the Final LOU RI Report.
Sample was collected from the 1-inch diameter probe is screened at a depth of 300 feet bls, properly referred to as WR-274A-300.
Sample was collected from the 5-inch wellhead screened at approximately 300 feet bls at WR-274A.
Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.

Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Appendix E

LOU Remedial Investigation Report
Broadway-Pantano WQARF Site
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Table E3

Soil Gas Analytical Results
Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Location ID DP-4-50 DP-4-50 DUP DP-4-100 DP-4-150 DP-4-200 DP-4-250 DP-4-300 DP-5-50 DP-5-100 DP-5-150 DP-5-200 DP-5-250 DP-5-300
Sample ID; DP-4-50 DP-4-500 DP-4-100 DP-4-150 DP-4-200 DP-4-250 DP-4-300 DP-5-50 DP-5-100 DP-5-150 DP-5-200 DP-5-250 DP-5-300
Laboratory ID 1623482 1623482 1623482 1623482 1623482 1623482 1623482 1623482 1623482 1623482 1623482 1623482 1623482
Latitude (Degrees) 32°13'29.95"N 32°13'47.08"N
Longitude (Degrees) 110°50'2.13"W 110°50'10.10"W
Collect Date 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013
Method | CAS No. Parameter Units Value |[Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value [Qual Value Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual Value Qual
TO-15 71-43-2 _|Benzene ma/m® 0.03 0.022 <0.0511 <0.0128 <0.0128 0.0019 0.0029 <0.00128 <0.0128 <0.00639 0.0073 0.014 0.019
TO-15 74-83-9 |Bromomethane mg/m® | <0.0155 <0.0155 <0.0621 <0.0155 <0.0155 <0.00155 <0.00155 <0.00155 <0.0155 <0.00776 <0.00155 <0.00155 <0.00155
TO-15 56-23-5 |Carbon tetrachloride mg/m® | <0.0252 <0.0252 <0.101 <0.0252 <0.0252 <0.00252 <0.00252 <0.00252 <0.0252 <0.0126 <0.00252 <0.00252 <0.00252
TO-15 108-90-7 |Chlorobenzene mg/m® | <0.0185 <0.0185 <0.0739 <0.0185 <0.0185 <0.00185 <0.00185 <0.00185 <0.0185 <0.00924 <0.00185 <0.00185 <0.00185
TO-15 75-00-3 _|Chloroethane mg/m® | <0.0106 <0.0106 <0.0422 <0.0106 <0.0106 <0.00106 <0.00106 <0.00106 <0.0106 <0.00528 <0.00106 <0.00106 <0.00106
TO-15 67-66-3 |Chloroform mg/m® | <0.0195 <0.0195 <0.0779 <0.0195 <0.0195 <0.00195 <0.00195 <0.00195 <0.0195 <0.00973 0.028 0.046 <0.00195
TO-15 74-87-3 _|Chloromethane mg/m°® | <0.00826 <0.00826 <0.0330 <0.00826 <0.00826 0.00097 <0.000826 <0.000826 <0.00826 <0.00413 <0.000826 <0.000826 <0.000826
TO-15 106-93-4 |1,2-Dibromoethane mg/m® | <0.0308 <0.0308 <0.123 <0.0308 <0.0308 <0.00308 <0.00308 <0.00308 <0.0308 <0.0154 <0.00308 <0.00308 <0.00308
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m® | <0.0240 <0.0240 <0.0962 <0.0240 <0.0240 <0.00240 <0.00240 <0.00240 <0.0240 <0.0120 <0.00240 <0.00240 <0.00240
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m® | <0.0240 <0.0240 <0.0962 <0.0240 <0.0240 <0.00240 <0.00240 <0.00240 <0.0240 <0.0120 <0.00240 <0.00240 <0.00240
TO-15 106-46-7 |1,4-Dichlorobenzene ma/m® 13 0.6 <0.0962 0.066 <0.0240 <0.00240 <0.00240 <0.00240 <0.0240 <0.0120 <0.00240 <0.00240 <0.00240
TO-15 107-06-2 |1,2-Dichloroethane mg/m® | <0.0162 <0.0162 <0.0648 <0.0162 <0.0162 <0.00162 <0.00162 <0.00162 <0.0162 <0.00810 <0.00162 <0.00162 <0.00162
TO-15 75-34-3 |1,1-Dichloroethane mg/m® | <0.0160 <0.0160 <0.0641 <0.0160 <0.0160 <0.00160 <0.00160 <0.00160 <0.0160 <0.00802 0.029 0.096 0.0018
TO-15 75-35-4 |1,1-Dichloroethene mg/m® | <0.0159 <0.0159 <0.0634 <0.0159 <0.0159 <0.00159 <0.00159 <0.00159 <0.0159 <0.00793 <0.00159 <0.00159 <0.00159
TO-15 156-59-2 |cis-1,2-Dichloroethene ma/m® 0.25 0.18 0.091 <0.0159 <0.0159 <0.00159 0.0075 <0.00159 <0.0159 <0.00793 0.018 0.052 0.0017
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m® | <0.0159 <0.0159 <0.0634 <0.0159 <0.0159 <0.00159 <0.00159 <0.00159 <0.0159 <0.00793 <0.00159 0.0019 <0.00159
TO-15 78-87-5 |1,2-Dichloropropane mg/m® | <0.0185 <0.0185 <0.0739 <0.0185 <0.0185 <0.00185 <0.00185 <0.00185 <0.0185 <0.00924 <0.00185 <0.00185 <0.00185
TO-15 10061-01-5 |cis-1,3-Dichloropropene mg/m® | <0.0182 <0.0182 <0.0726 <0.0182 <0.0182 <0.00182 <0.00182 <0.00182 <0.0182 <0.00908 <0.00182 <0.00182 <0.00182
TO-15 10061-02-6 |trans-1,3-Dichloropropene mg/m® | <0.0182 <0.0182 <0.0726 <0.0182 <0.0182 <0.00182 <0.00182 <0.00182 <0.0182 <0.00908 <0.00182 <0.00182 <0.00182
TO-15 100-41-4 |Ethylbenzene mg/m® | <0.0173 <0.0173 <0.0694 <0.0173 <0.0173 0.0027 0.0042 0.0033 <0.0173 <0.00867 <0.00173 0.0021 0.0041
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® | <0.0307 <0.0307 <0.123 <0.0307 <0.0307 <0.00307 <0.00307 <0.00307 <0.0307 <0.0153 <0.00307 0.0033 <0.00307
TO-15 75-69-4 | Trichlorofluoromethane- Freon 11 mg/m® | <0.0225 <0.0225 <0.0899 <0.0225 <0.0225 0.0049 0.0036 0.047 0.096 0.096 0.15 0.17 0.0023
) ) mg/m®
TO-15 75-71-8 |Dichlorodifluoromethane- Freon 12 0.27 0.19 0.14 J 0.26 0.15 0.089 0.046 1.7 0.59 J 0.79 J 0.84 0.94 0.0079
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mg/m® 0.52 0.36 <0.112 0.25 0.098 0.038 0.0091 0.17 0.27 0.25 0.27 0.22 <0.00280
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® | <0.135 <0.135 <0.538 <0.135 <0.135 <0.0135 <0.0135 <0.0135 <0.135 <0.0673 <0.0135 <0.0135 <0.0135
TO-15 75-09-2 _|Methylene Chloride mg/m® | <0.0139 <0.0139 0.094 0.022 0.02 0.0049 0.0023 <0.00139 <0.0139 0.014 0.027 0.073 <0.00139
TO-15 100-42-5 |Styrene mg/m® | <0.0170 <0.0170 <0.0681 <0.0170 <0.0170 0.0035 0.0098 0.01 <0.0170 <0.00851 0.0068 0.0068 0.0037
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m° | <0.0275 <0.0275 <0.110 <0.0275 <0.0275 <0.00275 <0.00275 <0.00275 <0.0275 <0.0137 <0.00275 <0.00275 <0.00275
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m® | <0.0272 <0.0272 <0.109 2 0.81 0.24 0.14 0.2 0.68 0.23 0.49 1 0.062
TO-15 108-88-3 |Toluene ma/m® 0.016 <0.0151 <0.0603 <0.0151 <0.0151 0.0083 0.0098 0.0083 <0.0151 <0.00753 0.0045 0.0045 0.0064
TO-15 120-82-1 |1,2,4-Trichlorobenzene mg/m® | <0.0933 <0.0933 <0.373 <0.0933 <0.0933 <0.00933 <0.00933 <0.00933 <0.0933 <0.0466 <0.00933 <0.00933 <0.00933
TO-15 71-55-6 |1,1,1-Trichloroethane mg/m® | <0.0218 <0.0218 <0.0870 <0.0218 <0.0218 <0.00218 <0.00218 <0.00218 <0.0218 <0.0109 <0.00218 <0.00218 <0.00218
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m° | <0.0218 <0.0218 <0.0870 <0.0218 <0.0218 <0.00218 <0.00218 <0.00218 <0.0218 <0.0109 <0.00218 <0.00218 <0.00218
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m® 0.025 <0.0214 <0.0857 0.047 0.047 0.0086 0.017 0.0042 <0.0214 0.026 0.21 0.1 0.013
TO-15 95-63-6 |1,2,4-Trimethylbenzene ma/m® 0.022 <0.0196 <0.0785 <0.0196 <0.0196 0.0022 0.0031 0.004 <0.0196 <0.00982 <0.00196 0.0028 0.0021
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m° | <0.0196 <0.0196 <0.0785 <0.0196 <0.0196 <0.00196 <0.00196 <0.00196 <0.0196 <0.00982 <0.00196 <0.00196 <0.00196
TO-15 75-01-4  |Vinyl chloride mg/m® 0.072 0.049 <0.0409 <0.0102 <0.0102 <0.00102 <0.00102 <0.00102 <0.0102 <0.00511 <0.00102 0.001 <0.00102
TO-15 1330-20-7 |Xylenes, Total mg/m° | <0.0521 <0.0521 <0.208 <0.0521 <0.0521 0.0087 0.014 0.013 <0.0521 <0.0261 0.0074 0.013 0.0065
TO-15 67-63-0 |2-Propanols mg/m® | <0.0615 <0.0615 <0.246 <0.0615 0.064 0.076 0.0064 0.025 0.1 0.039 0.0061 <0.00615 0.018
Notes: Notes continued:
mg/m3 milligrams per cubic meter 1  Sample ID (WR-273A-50) = probe ID (WR-273A) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).

mg/kg  milligrams per kilogram

DUP Duplicate sample
NA Not applicable
ND Analyte not detected above reporting limit
NS Not sampled

UNK Depth unknown

WH Wellhead

SRL Soil Remediation Level

GPL Groundwater Protection Level

ual Qualifier
Shaded cell indicates detection

There may be a slight discrepancy between the reported value in the laboratory
report and the reported value in the data validator's report due to a conversion
of units (from parts per billion to mg/m3). These values are very small and do
not result in any substantive difference relative to SRLs.

2  Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).
Data from DP-2 and DP-3 were not used as maximum concentrations due to obstructions (see note 7).
Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_services/title_18/18-07.htm.
Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.
2-Propanol was used as the leak detection compound.
The measured depths for DP-1-150" and DP-1-193' soil gas probes were 191.45' bls and 153.95' bls respectively; ADEQ surmises that the probes were mislabeled from the beginning. Tables and figures in this report have been revised so that the sample ID
reflects the proper probe depth.
7  An April 2014 field check revealed blockages of DP-2 and DP-3 probes at depths of 6 and 20 feet, respectively. Because it is uncertain when damage occurred, data from these probes were not used to draw conclusions for the Final LOU RI Report.
8 Sample was collected from the 1-inch diameter probe is screened at a depth of 300 feet bls, properly referred to as WR-274A-300.
9 Sample was collected from the 5-inch wellhead screened at approximately 300 feet bls at WR-274A.
* Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.
**  Based on SRL for CAS 542-75-6.
** |ndicates GPL based upon saturation limit.
Qualifiers:
J  Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
U  Undetected: The analyte was analyzed for, but not detected.
UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.
B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.
(-) Indicates a low bias.
(+) Indicates a high bias.
< Less than laboratory reporting limit.
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Table E3

Soil Gas Analytical Results
Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Location ID DP-7-50 DP-7-100 DP-7-150 DP-7-200 DP-7-250 DP-7-300 R-068A-50 R-068A-100 R-068A-150 R-068A-200 R-069A-50 R-069A-100 R-069A-150 R-070A-50 R-070A-100 R-070A-WH
Sample ID; DP-7-50 DP-7-100 DP-7-150 DP-7-200 DP-7-250 DP-7-300 R-068A-50 R-068A-100 R-068A-150 R-068A-200 R-069A-50 R-069A-100 R-069A-150 R-070A-50 R-070A-100 R-070A-WH
Laboratory ID 1622459 L622459 1623482 1623482 1623482 1623482 1625295 L625295 L625295 L625295 1624372 L624372 1624372 L625064 L625064 L625064
Latitude (Degrees) 32°13'53.19"N 32°13'33.48"N 32°13'44.95"N 32°13'37.88"N
Longitude (Degrees) 110°50'3.51"W 110°50'1.58"W 110°50'2.46"W 110°50'11.03"W
Collect Date 2/27/2013 2/27/2013 3/5/2013 3/5/2013 3/5/2013 3/5/2013 3/14/2013 3/14/2013 3/14/2013 3/14/2013 3/11/2013 3/11/2013 3/11/2013 3/13/2013 3/13/2013 3/13/2013
Method | CAS No. Parameter Units Value [Qual| Value |Qual| Value |Qual| Value |[Qual| Value |Qual| Value |Qual| Value |[Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value [Qual| Value |Qual| Value [Qual| Value |[Qual| Value |Qual
TO-15 71-43-2 _|Benzene mg/m® | <0.0511 | UJ- | <0.00639 | UJ- 0.0028 J- | <0.00639 | UJ- | <0.00128 | UJ- 0.032 J- | <0.00511 0.12 J+ 0.0089 0.0067 0.22 0.11 0.048 <0.0511 <0.0511 0.14
TO-15 74-83-9 |Bromomethane mg/m® | <0.0621 | UJ- | <0.00776 | UJ- | <0.00155 | UJ- | <0.00776 | UJ- | <0.00155 | UJ- | <0.00155 | UJ- | <0.00621 <0.0311 <0.00621 <0.00621 <0.00621 <0.00621 <0.0155 <0.0621 <0.0621 <0.0155
TO-15 56-23-5 |Carbon tetrachloride mg/m® | <0.101 UJ- | <0.0126 | UJ- | <0.00252 | UJ- | <0.0126 | UJ- | <0.00252 | UJ- | <0.00252 | UJ- | <0.0101 <0.0504 <0.0101 <0.0101 <0.0101 <0.0101 <0.0252 <0.101 <0.101 <0.0252
TO-15 108-90-7 [Chlorobenzene mg/m® | <0.0739 | UJ- | <0.00924 | UJ- | <0.00185 | UJ- | <0.00924 | UJ- | <0.00185 | UJ- | <0.00185 | UJ- | <0.00739 0.15 J+ | <0.00739 <0.00739 <0.00739 <0.00739 <0.0185 <0.0739 <0.0739 <0.0185
TO-15 75-00-3 _|Chloroethane mg/m® | <0.0422 | UJ- | <0.00528 | UJ- | <0.00106 | UJ- | <0.00528 | UJ- | <0.00106 | UJ- | <0.00106 | UJ- | <0.00422 <0.0211 <0.00422 <0.00422 <0.00422 <0.00422 <0.0106 <0.0422 <0.0422 <0.0106
TO-15 67-66-3 _|Chloroform mg/m® | <0.0779 | UJ- | <0.00973 | UJ- 0.0038 J- 1 <0.00973 | UJ- | <0.00195 | UJ- 0.024 J- | <0.00779 <0.0389 <0.00779 <0.00779 <0.00779 <0.00779 <0.0195 <0.0779 <0.0779 <0.0195
TO-15 74-87-3 _|Chloromethane mg/m° | <0.0330 | UJ- | <0.00413 | UJ- [<0.000826| UJ- | <0.00413 | UJ- | 0.00097 J- |<0.000826 | UJ- | <0.00330 0.13 J+ 0.23 0.25 <0.00330 <0.00330 <0.00826 <0.0330 <0.0330 <0.00826
TO-15 106-93-4 [1,2-Dibromoethane mg/m® | <0.123 UJ- | <0.0154 | UJ- | <0.00308 | UJ- [ <0.0154 | UJ- | <0.00308 | UJ- | <0.00308 | UJ- | <0.0123 <0.0615 <0.0123 <0.0123 <0.0123 <0.0123 <0.0308 <0.123 <0.123 <0.0308
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m° | <0.0962 | UJ- | <0.0120 | UJ- | <0.00240 | UJ- | <0.0120 | UJ- | <0.00240 | UJ- | <0.00240 | UJ- | <0.00962 0.06 J+ | <0.00962 <0.00962 0.022 0.016 <0.0240 <0.0962 <0.0962 <0.0240
TO-15 541-73-1 [1,3-Dichlorobenzene mg/m° | <0.0962 | UJ- | <0.0120 | UJ- | <0.00240 | UJ- | <0.0120 | UJ- | <0.00240 | UJ- | <0.00240 | UJ- | <0.00962 <0.0481 <0.00962 <0.00962 <0.00962 <0.00962 <0.0240 <0.0962 <0.0962 <0.0240
TO-15 106-46-7 [1,4-Dichlorobenzene mg/m® | <0.0962 | UJ- | <0.0120 | UJ- 0.066 J- <0.0120 | UJ- | <0.00240 [ UJ- 0.009 uJ- 0.018 13 J+ 0.19 0.015 0.44 0.66 0.18 0.11 <0.0962 0.66
TO-15 107-06-2 [1,2-Dichloroethane mg/m° | <0.0648 | UJ- | <0.00810 | UJ- | <0.00162 | UJ- | <0.00810 | UJ- | <0.00162 | UJ- | <0.00162 | UJ- | <0.00648 <0.0324 <0.00648 <0.00648 <0.00648 0.0081 <0.0162 <0.0648 <0.0648 0.045
TO-15 75-34-3 |1,1-Dichloroethane ma/m® 0.15 J- 1 <0.00802 | UJ- | <0.00160 [ UJ- | <0.00802 | UJ- | <0.00160 [ UJ- 0.056 J- | <0.00641 <0.0321 <0.00641 <0.00641 0.012 0.018 <0.0160 <0.0641 <0.0641 <0.0160
TO-15 75-35-4 |1,1-Dichloroethene mg/m® | <0.0634 | UJ- | <0.00793 | UJ- | <0.00159 | UJ- | <0.00793 | UJ- | <0.00159 | UJ- 0.0052 J- | <0.00634 <0.0317 <0.00634 <0.00634 0.023 0.018 <0.0159 <0.0634 <0.0634 <0.0159
TO-15 156-59-2 |cis-1,2-Dichloroethene ma/m® 1 J- 1 <0.00793 | UJ- | <0.00159 [ UJ- | <0.00793 | UJ- | <0.00159 | UJ- 0.28 J- | <0.00634 2 J+ | <0.00634 <0.00634 3.7 1.7 0.4 0.3 0.25 13
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m® | <0.0634 | UJ- | <0.00793 | UJ- | <0.00159 | UJ- | <0.00793 | UJ- | <0.00159 | UJ- 0.002 J- | <0.00634 <0.0317 <0.00634 <0.00634 0.055 0.038 <0.0159 <0.0634 <0.0634 <0.0159
TO-15 78-87-5 |1,2-Dichloropropane mg/m® | <0.0739 | UJ- | <0.00924 | UJ- 0.023 J- 1 <0.00924 | UJ- | <0.00185 | UJ- 0.013 J- | <0.00739 0.22 J+ | <0.00739 <0.00739 0.06 0.034 <0.0185 <0.0739 <0.0739 <0.0185
TO-15 10061-01-5 |cis-1,3-Dichloropropene mg/m° | <0.0726 | UJ- | <0.00908 | UJ- | <0.00182 | UJ- | <0.00908 | UJ- | <0.00182 | UJ- | <0.00182 | UJ- | <0.00726 <0.0363 <0.00726 <0.00726 <0.00726 <0.00726 <0.0182 <0.0726 <0.0726 <0.0182
TO-15 10061-02-6 |trans-1,3-Dichloropropene mg/m° | <0.0726 | UJ- | <0.00908 | UJ- | <0.00182 | UJ- | <0.00908 | UJ- | <0.00182 | UJ- | <0.00182 | UJ- | <0.00726 <0.0363 <0.00726 <0.00726 <0.00726 <0.00726 <0.0182 <0.0726 <0.0726 <0.0182
TO-15 100-41-4 |Ethylbenzene mg/m® | <0.0694 | UJ- | <0.00867 | UJ- 0.0022 J- | <0.00867 | UJ- 0.0026 J- | <0.00173 | UJ- | <0.00694 <0.0347 <0.00694 <0.00694 <0.00694 <0.00694 <0.0173 <0.0694 <0.0694 0.048
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® | <0.123 UJ- | <0.0153 | UJ- | <0.00307 | UJ- | <0.0153 | UJ- | <0.00307 | UJ- | <0.00307 | UJ- | <0.0123 <0.0613 <0.0123 <0.0123 <0.0123 <0.0123 <0.0307 <0.123 <0.123 <0.0307
TO-15 75-69-4 | Trichlorofluoromethane- Freon 11 mg/m® | <0.0899 | UJ- 0.012 J- | <0.00225 | UJ- | <0.0112 | UJ- | <0.00225 | UJ- 0.12 J- | <0.00899 <0.0450 <0.00899 <0.00899 <0.00899 <0.00899 <0.0225 <0.0899 <0.0899 0.67
3
TO-15 75-71-8 _|Dichlorodifluoromethane- Freon 12 mg/m 3.8 J- 2.8 J- 0.43 J- | <0.00989 | UJ- 0.049 J- 0.99 J- 0.036 0.69 J+ 0.4 0.23 2.2 3.8 3.1 0.74 0.99 14
TO-15 76-14-2 _|1,2-Dichlorotetrafluoroethane- Freon 114 ma/m® 15 J- 0.77 J- | <0.00280 | UJ- | <0.0140 [ UJ- 0.0084 J- | <0.00280 | UJ- 0.027 1.1 J+ 0.49 0.21 1.1 1.8 0.84 0.25 0.24 0.91 J
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® | <0.538 UJ- | <0.0673 | UJ- | <0.0135 | UJ- | <0.0673 | UJ- | <0.0135 | UJ- | <0.0135 | UJ- | <0.0538 <0.269 <0.0538 <0.0538 <0.0538 <0.0538 <0.135 <0.538 <0.538 <0.135 | UJ-
TO-15 75-09-2 |Methylene Chloride mg/m® | <0.0556 | UJ- | <0.00694 | UJ- | <0.00139 | UJ- | <0.00694 | UJ- | <0.00139 | UJ- 0.033 UJ- | <0.00556 0.094 J+ 0.009 <0.00556 <0.00556 0.013 0.021 0.076 0.076 0.094
TO-15 100-42-5 |Styrene mg/m® | <0.0681 | UJ- | <0.00851 | UJ- 0.0072 J- | <0.00851 [ UJ- 0.0081 J- 0.0051 J- 0.0072 <0.0340 0.0098 0.0072 <0.00681 <0.00681 <0.0170 <0.0681 <0.0681 <0.0170
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m° | <0.110 UJ- | <0.0137 | UJ- | <0.00275 | UJ- | <0.0137 | UJ- | <0.00275 | UJ- | <0.00275 | UJ- | <0.0110 <0.0550 <0.0110 <0.0110 <0.0110 <0.0110 <0.0275 <0.110 <0.110 <0.0275
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m® 0.19 J- 0.11 J- 0.26 J- <0.0136 | UJ- 0.0088 J- 1.2 UJ- | <0.0109 0.12 J+ 0.39 0.21 0.065 0.13 0.088 <0.109 <0.109 0.63
TO-15 108-88-3 [Toluene ma/m® 0.2 J- 0.019 J- 0.012 J- | <0.00753 | UJ- 0.0072 J- 0.0028 UJ- 0.013 0.06 J+ 0.027 0.024 0.023 0.02 0.031 0.087 0.12 0.031
TO-15 120-82-1 |[1,2,4-Trichlorobenzene mg/m® | <0.373 UJ- | <0.0466 | UJ- | <0.00933 | UJ- [ <0.0466 | UJ- | <0.00933 | UJ- | <0.00933 | UJ- | <0.0373 <0.187 <0.0373 <0.0373 <0.0373 <0.0373 <0.0933 <0.373 <0.373 <0.0933 | UJ-
TO-15 71-55-6 |1,1,1-Trichloroethane mg/m° | <0.0870 | UJ- | <0.0109 | UJ- | <0.00218 | UJ- | <0.0109 | UJ- | <0.00218 | UJ- | <0.00218 | UJ- | <0.00870 <0.0435 <0.00870 <0.00870 <0.00870 <0.00870 <0.0218 <0.0870 <0.0870 <0.0218
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m° | <0.0870 | UJ- | <0.0109 | UJ- | <0.00218 | UJ- | <0.0109 | UJ- | <0.00218 | UJ- | <0.00218 | UJ- | <0.00870 <0.0435 <0.00870 <0.00870 <0.00870 <0.00870 <0.0218 <0.0870 <0.0870 <0.0218
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m® 0.11 J- <0.0107 | UJ- 0.0054 J- <0.0107 | UJ- | <0.00214 | UJ- 0.75 J- | <0.00857 0.048 J+ | <0.00857 0.012 0.27 0.27 0.075 <0.0857 <0.0857 0.21
TO-15 95-63-6 |1,2,4-Trimethylbenzene mg/m® | <0.0785 | UJ- | <0.00982 | UJ- 0.0021 J- 1<0.00982 | UJ- 0.004 J- | <0.00196 | UJ- | <0.00785 <0.0393 <0.00785 <0.00785 <0.00785 0.032 <0.0196 <0.0785 <0.0785 0.19
TO-15 108-67-8 |[1,3,5-Trimethylbenzene mg/m° | <0.0785 | UJ- | <0.00982 | UJ- | <0.00196 | UJ- | <0.00982 | UJ- | <0.00196 | UJ- | <0.00196 | UJ- | <0.00785 <0.0393 <0.00785 <0.00785 <0.00785 <0.00785 <0.0196 <0.0785 <0.0785 0.29
TO-15 75-01-4  |Vinyl chloride mg/m® 0.18 J- | <0.00511 | UJ- | <0.00102 | UJ- | <0.00511 | UJ- | <0.00102 | UJ- 0.0028 J- | <0.00409 0.082 J+ | <0.00409 <0.00409 0.26 0.31 0.072 0.069 0.059 0.17
TO-15 1330-20-7 |Xylenes, Total mg/m® [ <0.208 UJ- | <0.0261 | UJ- 0.0078 J- <0.0261 | UJ- 0.013 J- 0.0087 J- <0.0208 <0.104 <0.0208 <0.0208 <0.0208 0.042 <0.0521 <0.208 <0.208 0.36
TO-15 67-63-0 |2-Propanols mag/m® | <0.246 <0.0307 <0.00615 13 0.017 0.021 0.12 0.59 0.1 0.037 0.037 0.16 <0.0615 <0.246 <0.246 0.71
Notes: Notes continued:
mg/m3 milligrams per cubic meter 1  Sample ID (WR-273A-50) = probe ID (WR-273A) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).
mg/kg  milligrams per kilogram 2 Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).
DUP Duplicate sample Data from DP-2 and DP-3 were not used as maximum concentrations due to obstructions (see note 7).
NA Not applicable 3 Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_servicest/title_18/18-07.htm.
ND Analyte not detected above reporting limit 4 Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.
NS Not sampled 5  2-Propanol was used as the leak detection compound.
6  The measured depths for DP-1-150" and DP-1-193' soil gas probes were 191.45' bls and 153.95' bls respectively; ADEQ surmises that the probes were mislabeled from the beginning. Tables and figures in this report have been revised so that the sample ID reflects the proper probe depth.
UNK Depth unknown
WH Wellhead 7 An April 2014 field check revealed blockages of DP-2 and DP-3 probes at depths of 6 and 20 feet, respectively. Because it is uncertain when damage occurred, data from these probes were not used to draw conclusions for the Final LOU RI Report.
SRL Soil Remediation Level 8 Sample was collected from the 1-inch diameter probe is screened at a depth of 300 feet bls, properly referred to as WR-274A-300.
GPL Groundwater Protection Level 9 Sample was collected from the 5-inch wellhead screened at approximately 300 feet bls at WR-274A.
ual Qualifier * Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.
Shaded cell indicates detection **  Based on SRL for CAS 542-75-6.
*** |ndicates GPL based upon saturation limit.
There may be a slight discrepancy between the reported value in the laboratory Qualifiers:
report and the reported value in the data validator's report due to a conversion J  Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
of units (from parts per billion to mg/m3). These values are very small and do U Undetected: The analyte was analyzed for, but not detected.
not result in any substantive difference relative to SRLs. UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.
B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.
(-) Indicates a low bias.
(+) Indicates a high bias.
< Less than laboratory reporting limit.
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Table E3

Soil Gas Analytical Results
Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Location ID R-071A-50 R-071A-100 R-071A-WH R-072A-50 R-072A-50 DUP R-072A-100 R-072A-WH R-073A-50 R-073A-100 R-073A-WH R-074A-50 R-074A-100 R-074A-WH  |R-074A-WH DUP
Sample ID; R-071A-50 R-071A-100 R-071A-WH R-072A-50 R-072A-500 R-072A-100 R-072A-WH R-073A-50 R-073A-100 R-073A-WH R-074A-50 R-074A-100 R-074A-WH R-074A-WHO
Laboratory ID L625531 L625531 L625531 L625295 L625295 L625295 L625295 L625295 L625295 L625295 L625531 L625531 L625531 L625531
Latitude (Degrees) 32°13'37.92"N 32°13'27.85"N 32°13'28.75"N 32°13'47.75"N
Longitude (Degrees) 110°49'52.92"W 110°49'52.82"W 110°50'10.51"W 110°50'7.46"W
Collect Date 3/15/2013 3/15/2013 3/15/2013 3/14/2013 3/14/2013 3/14/2013 3/14/2013 3/14/2013 3/14/2013 3/14/2013 3/15/2013 3/15/2013 3/15/2013 3/15/2013
Method | CAS No. Parameter Units Value |[Qual| Value |Qual| Value |Qual| Value [Qual Value Qual | Value [Qual Value |[Qual| Value |Qual| Value |Qual| Value |Qual| Value |[Qual| Value |Qual| Value [Qual| Value |Qual
TO-15 71-43-2 _|Benzene mg/m°® | <0.00511 <0.00511 <0.00511 <0.00511 <0.00511 <0.00511 0.0024 0.08 J+ | <0.0160 <0.0102 <0.00511 | UJ- | <0.00511 | UJ- | <0.00511 <0.00511
TO-15 74-83-9 |Bromomethane mg/m°® | <0.00621 <0.00621 <0.00621 <0.00621 <0.00621 <0.00621 <0.00155 <0.0194 <0.0194 <0.0124 <0.00621 | UJ- | <0.00621 | UJ- | <0.00621 <0.00621
TO-15 56-23-5 |Carbon tetrachloride mg/m® | <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.00252 <0.0315 <0.0315 <0.0202 <0.0101 | UJ- | <0.0101 | UJ- | <0.0101 <0.0101
TO-15 108-90-7 |Chlorobenzene mg/m°® | <0.00739 <0.00739 <0.00739 <0.00739 0.011 <0.00739 0.0046 <0.0231 <0.0231 <0.0148 <0.00739 | UJ- [ <0.00739 | UJ- | <0.00739 <0.00739
TO-15 75-00-3 _|Chloroethane mg/m°® | <0.00422 <0.00422 <0.00422 <0.00422 <0.00422 <0.00422 <0.00106 <0.0132 <0.0132 <0.00844 <0.00422 | UJ- | <0.00422 | UJ- | <0.00422 <0.00422
TO-15 67-66-3 |Chloroform mg/m°® | <0.00779 <0.00779 0.049 <0.00779 0.012 <0.00779 0.0054 <0.0243 <0.0243 0.028 <0.00779 | UJ- | <0.00779 | UJ- | <0.00779 <0.00779
TO-15 74-87-3 _|Chloromethane ma/m® 0.011 0.2 <0.00330 <0.00330 <0.00330 <0.00330 0.0018 <0.0103 0.14 <0.00661 0.0066 J- 0.066 J- | <0.00330 <0.00330
TO-15 106-93-4 |1,2-Dibromoethane mg/m® | <0.0123 <0.0123 <0.0123 <0.0123 <0.0123 <0.0123 <0.00308 <0.0384 <0.0384 <0.0246 <0.0123 | UJ- | <0.0123 | UJ- | <0.0123 <0.0123
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m°® | <0.00962 <0.00962 <0.00962 <0.00962 0.013 <0.00962 <0.00240 0.034 J+ | <0.0301 <0.0192 <0.00962 | UJ- | <0.00962 | UJ- | <0.00962 <0.00962
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m°® | <0.00962 <0.00962 <0.00962 <0.00962 <0.00962 <0.00962 <0.00240 <0.0301 <0.0301 <0.0192 <0.00962 | UJ- | <0.00962 | UJ- | <0.00962 <0.00962
TO-15 106-46-7 |1,4-Dichlorobenzene mg/m°® | <0.00962 <0.00962 <0.00962 0.36 0.59 <0.00962 0.0059 1.1 J+ 0.41 0.36 <0.00962 | UJ- 0.029 J- | <0.00962 <0.00962
TO-15 107-06-2 |1,2-Dichloroethane mg/m°® | <0.00648 <0.00648 <0.00648 <0.00648 <0.00648 <0.00648 <0.00162 0.022 J+ 0.021 <0.0130 <0.00648 | UJ- | <0.00648 | UJ- | <0.00648 <0.00648
TO-15 75-34-3 |1,1-Dichloroethane mg/m°® | <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00641 <0.00160 <0.0200 <0.0200 <0.0128 <0.00641 | UJ- | <0.00641 | UJ- | <0.00641 <0.00641
TO-15 75-35-4 |1,1-Dichloroethene mg/m°® | <0.00634 <0.00634 <0.00634 <0.00634 <0.00634 <0.00634 <0.00159 <0.0198 <0.0198 <0.0127 <0.00634 | UJ- | <0.00634 | UJ- | <0.00634 <0.00634
TO-15 156-59-2 |cis-1,2-Dichloroethene mg/m°® | <0.00634 <0.00634 <0.00634 <0.00634 <0.00634 <0.00634 0.0071 0.59 J+ 0.2 0.048 <0.00634 | UJ- | <0.00634 | UJ- | <0.00634 <0.00634
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m°® | <0.00634 <0.00634 <0.00634 <0.00634 <0.00634 <0.00634 <0.00159 <0.0198 <0.0198 <0.0127 <0.00634 | UJ- | <0.00634 | UJ- | <0.00634 <0.00634
TO-15 78-87-5 |1,2-Dichloropropane mg/m°® | <0.00739 <0.00739 <0.00739 <0.00739 <0.00739 <0.00739 <0.00185 <0.0231 <0.0231 <0.0148 <0.00739 | UJ- | <0.00739 | UJ- | <0.00739 <0.00739
TO-15 10061-01-5 |cis-1,3-Dichloropropene mg/m°® | <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00182 <0.0227 <0.0227 <0.0145 <0.00726 | UJ- | <0.00726 | UJ- | <0.00726 <0.00726
TO-15 10061-02-6 |trans-1,3-Dichloropropene mg/m°® | <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00726 <0.00182 <0.0227 <0.0227 <0.0145 <0.00726 | UJ- | <0.00726 | UJ- | <0.00726 <0.00726
TO-15 100-41-4 |Ethylbenzene mg/m°® | <0.00694 <0.00694 <0.00694 <0.00694 0.0095 0.011 <0.00173 0.034 J+ | <0.0217 <0.0139 <0.00694 | UJ- | <0.00694 | UJ- | <0.00694 <0.00694
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® | <0.0123 <0.0123 <0.0123 <0.0123 <0.0123 <0.0123 <0.00307 <0.0383 <0.0383 <0.0245 <0.0123 | UJ- | <0.0123 | UJ- | <0.0123 <0.0123
TO-15 75-69-4 | Trichlorofluoromethane- Freon 11 mg/m°® | <0.00899 <0.00899 0.031 <0.00899 <0.00899 <0.00899 0.011 <0.0281 <0.0281 <0.0180 <0.00899 | UJ- 0.013 J- 0.012 0.014
) ) mg/m®
TO-15 75-71-8 |Dichlorodifluoromethane- Freon 12 0.64 1.2 1.5 0.41 0.64 1.1 0.48 0.69 J+ 1.5 1.2 0.79 J- 0.79 J- 0.99 0.99
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mg/m® 0.14 0.22 0.16 0.5 0.77 1 0.16 1.5 J+ 0.98 0.53 0.22 J- 0.57 J- 0.84 1
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® | <0.0538 <0.0538 <0.0538 <0.0538 <0.0538 <0.0538 <0.0135 <0.169 <0.169 <0.108 <0.0538 | UJ- | <0.0538 | UJ- | <0.0538 <0.0538
TO-15 75-09-2 _|Methylene Chloride ma/m® 0.008 0.0066 0.0056 0.052 0.0063 0.025 0.013 0.045 J+ 0.033 <0.0111 <0.00556 | UJ- | 0.0059 J- 0.012 <0.00556
TO-15 100-42-5 |[Styrene mg/m® | <0.00681 0.0072 <0.00681 0.0077 0.015 0.014 0.0034 <0.0213 <0.0213 <0.0136 <0.00681 | UJ- | <0.00681 | UJ- | <0.00681 <0.00681
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m° | <0.0110 <0.0110 <0.0110 <0.0110 <0.0110 <0.0110 <0.00275 <0.0344 <0.0344 <0.0220 <0.0110 | UJ- | <0.0110 | UJ- | <0.0110 <0.0110
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m® 0.042 0.068 0.16 0.045 0.075 0.06 0.24 0.1 J+ 0.16 0.75 0.024 J- 0.054 J- 0.16 0.2
TO-15 108-88-3 |Toluene ma/m® | 0.0087 0.023 <0.00603 0.011 0.017 0.022 0.0045 0.041 J+ | <0.0188 <0.0121 0.038 J- 0.018 J- 0.006 0.012
TO-15 120-82-1 |1,2,4-Trichlorobenzene mg/m® | <0.0373 <0.0373 <0.0373 <0.0373 <0.0373 <0.0373 <0.00933 <0.117 <0.117 <0.0748 <0.0373 | UJ- | <0.0373 | UJ- | <0.0373 <0.0373
TO-15 71-55-6 |1,1,1-Trichloroethane mg/m°® | <0.00870 <0.00870 <0.00870 <0.00870 <0.00870 <0.00870 <0.00218 <0.0272 <0.0272 <0.0174 <0.00870 | UJ- | <0.00870 | UJ- | <0.00870 <0.00870
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m°® | <0.00870 <0.00870 <0.00870 <0.00870 <0.00870 <0.00870 <0.00218 <0.0272 <0.0272 <0.0174 <0.00870 | UJ- | <0.00870 | UJ- | <0.00870 <0.00870
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m°® | <0.00857 <0.00857 0.032 <0.00857 <0.00857 <0.00857 0.017 0.075 J+ 0.075 0.07 <0.00857 | UJ- | <0.00857 | UJ- | 0.0091 0.012
TO-15 95-63-6 |1,2,4-Trimethylbenzene mg/m°® | <0.00785 <0.00785 <0.00785 <0.00785 <0.00785 <0.00785 0.0022 0.069 J+ | <0.0245 <0.0157 <0.00785 | UJ- | <0.00785 | UJ- | <0.00785 <0.00785
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m°® | <0.00785 <0.00785 <0.00785 <0.00785 <0.00785 <0.00785 <0.00196 0.027 J+ | <0.0245 <0.0157 <0.00785 | UJ- | <0.00785 | UJ- | <0.00785 <0.00785
TO-15 75-01-4  |Vinyl chloride mg/m°® | <0.00409 <0.00409 <0.00409 <0.00409 <0.00409 <0.00409 <0.00102 0.14 J+ 0.033 <0.00818 <0.00409 | UJ- | <0.00409 | UJ- | <0.00409 <0.00409
TO-15 1330-20-7 |Xylenes, Total mg/m° | <0.0208 <0.0208 <0.0208 <0.0208 0.025 0.027 0.0065 <0.0651 <0.0651 <0.0417 <0.0208 | UJ- | <0.0208 | UJ- | <0.0208 <0.0208
TO-15 67-63-0 |2-Propanols mg/m® 0.15 0.11 0.074 0.93 0.066 0.093 0.057 0.37 0.11 0.69 0.1 0.047 0.23 0.47
Notes: Notes continued:
mg/m3 milligrams per cubic meter 1  Sample ID (WR-273A-50) = probe ID (WR-273A) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).

mg/kg  milligrams per kilogram

DUP Duplicate sample
NA Not applicable
ND Analyte not detected above reporting limit
NS Not sampled

UNK Depth unknown

WH Wellhead

SRL Soil Remediation Level

GPL Groundwater Protection Level

ual Qualifier
Shaded cell indicates detection

There may be a slight discrepancy between the reported value in the laboratory
report and the reported value in the data validator's report due to a conversion
of units (from parts per billion to mg/m3). These values are very small and do
not result in any substantive difference relative to SRLs.
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2  Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).
Data from DP-2 and DP-3 were not used as maximum concentrations due to obstructions (see note 7).

o b w

Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_services/title_18/18-07.htm.
Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.
2-Propanol was used as the leak detection compound.

6  The measured depths for DP-1-150" and DP-1-193' soil gas probes were 191.45' bls and 153.95' bls respectively; ADEQ surmises that the probes were mislabeled from the beginning. Tables and figures in this report have been revised so that the sample ID reflects the proper probe

depth.

7 An April 2014 field check revealed blockages of DP-2 and DP-3 probes at depths of 6 and 20 feet, respectively. Because it is uncertain when damage occurred, data from these probes were not used to draw conclusions for the Final LOU RI Report.
8 Sample was collected from the 1-inch diameter probe is screened at a depth of 300 feet bls, properly referred to as WR-274A-300.
9 Sample was collected from the 5-inch wellhead screened at approximately 300 feet bls at WR-274A.
* Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.
**  Based on SRL for CAS 542-75-6.
** |ndicates GPL based upon saturation limit.

Qualifiers:

J  Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
U  Undetected: The analyte was analyzed for, but not detected.

UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.

B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.

B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.
(-) Indicates a low bias.
(+) Indicates a high bias.

< Less than laboratory reporting limit.
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Table E3

Soil Gas Analytical Results
Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Location ID R-075A-50 R-075A-100 R-075A-WH WR-273A-50 WR-273A-135 WR-273A-135 DUP WR-273A-220 WR-273A-300 WR-274A-50 WR-274A-100 WR-274A-2204 WR-274A-3004
Sample ID; R-075A-50 R-075A-100 R-075A-WH WR-273A-50 WR-273A-135 WR-273A-1350 WR-273A-220 WR-273A-300 WR-274A-50 WR-274A-100 WR-274A-2204 WR-274A-3004
Laboratory ID 1624372 1624372 1624372 L624720 1624720 L624720 L624720 L624720 L625064 L625064 L625064 L625064
Latitude (Degrees) 32°13'51.79"N 32°13'45.93"N 32°13'37.85"N
Longitude (Degrees) 110°49'59.12"W 110°50'12.70"W 110°50'15.42"W
Collect Date 3/11/2013 3/11/2013 3/11/2013 3/12/2013 3/12/2013 3/12/2013 3/12/2013 3/12/2013 3/13/2013 3/13/2013 3/13/2013 3/13/2013
Method | CAS No. Parameter Units Value |Qual Value Qual [ Value [Qual Value Qual Value Qual Value Qual Value Qual Value Qual Value Qual Value Qual Value Qual | Value |Qual
TO-15 71-43-2 _|Benzene ma/m® 0.061 <0.0256 <0.0256 <0.00128 | UJ- <0.00128 UJ- <0.00128 UJ- 0.019 J- <0.00128 <0.00511 0.027 <0.00128 <0.00128
TO-15 74-83-9 |Bromomethane mg/m® | <0.0311 <0.0311 <0.0311 <0.00155 | UJ- <0.00155 UJ- <0.00155 UJ- | <0.00155 | UJ- <0.00155 <0.00621 <0.0194 <0.00155 <0.00155
TO-15 56-23-5 |Carbon tetrachloride mg/m® | <0.0504 <0.0504 <0.0504 <0.00252 | UJ- <0.00252 UJ- <0.00252 UJ- | <0.00252 | UJ- <0.00252 <0.0101 <0.0315 <0.00252 <0.00252
TO-15 108-90-7 [Chlorobenzene mg/m® | <0.0370 <0.0370 <0.0370 <0.00185 | UJ- <0.00185 UJ- <0.00185 UJ- | <0.00185 | UJ- <0.00185 <0.00739 <0.0231 <0.00185 <0.00185
TO-15 75-00-3 |Chloroethane mg/m® | <0.0211 <0.0211 <0.0211 <0.00106 | UJ- <0.00106 UJ- <0.00106 UJ- | <0.00106 | UJ- <0.00106 <0.00422 <0.0132 <0.00106 <0.00106
TO-15 67-66-3 _|Chloroform mg/m® | <0.0389 <0.0389 <0.0389 <0.00195 | UJ- 0.0037 J- 0.0039 J- 0.027 J- <0.00195 <0.00779 <0.0243 <0.00195 <0.00195
TO-15 74-87-3 _|Chloromethane mg/m® | <0.0165 <0.0165 <0.0165 <0.000826 | UJ- | <0.000826 | UJ- <0.000826 UJ- [ <0.000826 | UJ- 0.0033 <0.00330 <0.0103 <0.000826 0.00097
TO-15 106-93-4 [1,2-Dibromoethane mg/m® | <0.0615 <0.0615 <0.0615 <0.00308 | UJ- <0.00308 UJ- <0.00308 UJ- [ <0.00308 | UJ- <0.00308 <0.0123 <0.0384 <0.00308 <0.00308
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m® | <0.0481 <0.0481 <0.0481 <0.00240 | UJ- <0.00240 UJ- <0.00240 UJ- [ <0.00240 | UJ- <0.00240 <0.00962 0.055 <0.00240 <0.00240
TO-15 541-73-1 [1,3-Dichlorobenzene mg/m® | <0.0481 <0.0481 <0.0481 <0.00240 | UJ- <0.00240 UJ- <0.00240 UJ- [ <0.00240 | UJ- <0.00240 <0.00962 <0.0301 <0.00240 <0.00240
TO-15 106-46-7 [1,4-Dichlorobenzene ma/m® 0.37 0.16 0.18 <0.00240 | UJ- <0.00240 UJ- <0.00240 UJ- [ <0.00240 | UJ- <0.00240 <0.00962 0.6 0.0027 0.0035
TO-15 107-06-2 [1,2-Dichloroethane mg/m® | <0.0324 <0.0324 <0.0324 <0.00162 | UJ- <0.00162 UJ- <0.00162 UJ- | <0.00162 | UJ- <0.00162 <0.00648 <0.0202 <0.00162 <0.00162
TO-15 75-34-3 |1,1-Dichloroethane mg/m® | <0.0321 <0.0321 <0.0321 <0.00160 | UJ- 0.0024 J- 0.0025 J- 0.044 J- <0.00160 <0.00641 <0.0200 <0.00160 <0.00160
TO-15 75-35-4 |1,1-Dichloroethene mg/m® | <0.0317 <0.0317 <0.0317 <0.00159 | UJ- <0.00159 UJ- <0.00159 UJ- [ <0.00159 | UJ- <0.00159 <0.00634 <0.0198 <0.00159 <0.00159
TO-15 156-59-2 |cis-1,2-Dichloroethene ma/m® 0.12 0.099 0.29 <0.00159 | UJ- <0.00159 UJ- <0.00159 UJ- 0.0067 J- <0.00159 <0.00634 <0.0198 <0.00159 0.0019
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m® | <0.0317 <0.0317 <0.0317 <0.00159 | UJ- <0.00159 UJ- <0.00159 UJ- [ <0.00159 | UJ- <0.00159 <0.00634 <0.0198 <0.00159 <0.00159
TO-15 78-87-5 |1,2-Dichloropropane ma/m® 0.11 <0.0370 <0.0370 <0.00185 | UJ- <0.00185 UJ- <0.00185 UJ- | <0.00185 | UJ- <0.00185 <0.00739 <0.0231 <0.00185 <0.00185
TO-15 10061-01-5 |cis-1,3-Dichloropropene mg/m® | <0.0363 <0.0363 <0.0363 <0.00182 | UJ- <0.00182 UJ- <0.00182 UJ- | <0.00182 | UJ- <0.00182 <0.00726 <0.0227 <0.00182 <0.00182
TO-15 10061-02-6 |trans-1,3-Dichloropropene mg/m® | <0.0363 <0.0363 <0.0363 <0.00182 | UJ- <0.00182 UJ- <0.00182 UJ- | <0.00182 | UJ- <0.00182 <0.00726 <0.0227 <0.00182 <0.00182
TO-15 100-41-4 |Ethylbenzene mg/m® | <0.0347 <0.0347 <0.0347 <0.00173 | UJ- <0.00173 UJ- <0.00173 UJ- | <0.00173 | UJ- <0.00173 <0.00694 <0.0217 0.0032 0.0021
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® | <0.0613 <0.0613 <0.0613 <0.00307 | UJ- 0.0065 J- 0.0064 J- 0.014 J- <0.00307 <0.0123 <0.0383 <0.00307 <0.00307
TO-15 75-69-4 | Trichlorofluoromethane- Freon 11 mg/m® | <0.0450 <0.0450 <0.0450 0.079 J- 0.38 J- 0.4 J- 0.16 J- <0.00225 <0.00899 <0.0281 0.0047 <0.00225
) ) mg/m®
TO-15 75-71-8 |Dichlorodifluoromethane- Freon 12 2.1 0.99 13 3.6 J- 2.4 J- 25 J- 3.2 J- 0.0069 13 1.9 0.074 0.016
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mg/m® 0.91 0.7 0.63 0.11 J- 0.5 J- 0.52 J- 0.2 J- <0.00280 0.5 UJ- 0.43 0.013 0.0028
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® | <0.269 <0.269 <0.269 <0.0135 UJ- <0.0135 UJ- <0.0135 UJ- <0.0135 UJ- <0.0135 <0.0538 <0.169 <0.0135 <0.0135
TO-15 75-09-2 |Methylene Chloride mg/m® | <0.0278 <0.0278 <0.0278 <0.00139 | UJ- <0.00139 uUJ- <0.00139 UJ- [ <0.00139 | UJ- 0.002 <0.00556 <0.0174 <0.00139 0.0016
TO-15 100-42-5 |Styrene mg/m® | <0.0340 <0.0340 <0.0340 0.0019 J- <0.00170 UJ- <0.00170 UJ- 0.002 J- <0.00170 0.011 <0.0213 0.0051 0.0028
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m° | <0.0550 <0.0550 <0.0550 <0.00275 | UJ- <0.00275 UJ- <0.00275 UJ- | <0.00275 | UJ- <0.00275 <0.0110 J <0.0344 <0.00275 <0.00275
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m° | <0.0543 <0.0543 0.16 0.49 J- 0.88 J- 0.95 J- 2.2 J- 0.048 0.024 <0.0339 0.021 0.006
TO-15 108-88-3 [Toluene mg/m® | <0.0301 <0.0301 <0.0301 0.0022 J- <0.00151 UJ- <0.00151 UJ- 0.0025 J- 0.0045 0.023 0.035 0.0083 0.0083
TO-15 120-82-1 |[1,2,4-Trichlorobenzene mg/m® | <0.187 <0.187 <0.187 <0.00933 | UJ- <0.00933 UJ- <0.00933 UJ- | <0.00933 | UJ- <0.00933 <0.0373 UJ- <0.117 <0.00933 <0.00933
TO-15 71-55-6 |1,1,1-Trichloroethane mg/m® | <0.0435 <0.0435 <0.0435 <0.00218 | UJ- <0.00218 UJ- <0.00218 UJ- | <0.00218 | UJ- <0.00218 <0.00870 <0.0272 <0.00218 <0.00218
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m° | <0.0435 <0.0435 <0.0435 <0.00218 | UJ- <0.00218 UJ- <0.00218 UJ- | <0.00218 | UJ- <0.00218 <0.00870 <0.0272 <0.00218 <0.00218
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m° | <0.0429 <0.0429 <0.0429 <0.00214 | UJ- 0.049 J- 0.051 J- 0.14 J- 0.01 <0.00857 <0.0268 0.0059 <0.00214
TO-15 95-63-6 |1,2,4-Trimethylbenzene ma/m® 0.049 <0.0393 <0.0393 <0.00196 | UJ- <0.00196 UJ- <0.00196 UJ- | <0.00196 | UJ- 0.002 <0.00785 <0.0245 0.002 0.0026
TO-15 108-67-8 |[1,3,5-Trimethylbenzene mg/m° | <0.0393 <0.0393 <0.0393 <0.00196 | UJ- <0.00196 UJ- <0.00196 UJ- | <0.00196 | UJ- <0.00196 <0.00785 <0.0245 <0.00196 <0.00196
TO-15 75-01-4  |Vinyl chloride mg/m® 0.041 0.024 0.026 <0.00102 | UJ- <0.00102 UJ- <0.00102 UJ- | <0.00102 | UJ- <0.00102 <0.00409 <0.0128 <0.00102 <0.00102
TO-15 1330-20-7 |Xylenes, Total mg/m® [ <0.104 <0.104 <0.104 <0.00521 | UJ- <0.00521 UJ- <0.00521 UJ- | <0.00521 | UJ- <0.00521 <0.0208 <0.0651 0.0091 0.0074
TO-15 67-63-0 |2-Propanols mg/m® | <0.123 <0.123 <0.123 0.024 0.27 0.39 1.2 0.23 0.039 <0.0767 0.017 0.1
Notes: Notes continued:
mg/m3 milligrams per cubic meter 1  Sample ID (WR-273A-50) = probe ID (WR-273A) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).
mg/kg  milligrams per kilogram 2 Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).
DUP Duplicate sample Data from DP-2 and DP-3 were not used as maximum concentrations due to obstructions (see note 7).
NA Not applicable 3 Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_servicest/title_18/18-07.htm.
ND Analyte not detected above reporting limit 4 Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.
NS Not sampled 5  2-Propanol was used as the leak detection compound.
6  The measured depths for DP-1-150" and DP-1-193' soil gas probes were 191.45' bls and 153.95' bls respectively; ADEQ surmises that the probes were mislabeled from the beginning. Tables and figures in this report have been revised so that the sample ID
UNK Depth unknown reflects the proper probe depth.
WH Wellhead 7 An April 2014 field check revealed blockages of DP-2 and DP-3 probes at depths of 6 and 20 feet, respectively. Because it is uncertain when damage occurred, data from these probes were not used to draw conclusions for the Final LOU RI Report.
SRL Soil Remediation Level 8 Sample was collected from the 1-inch diameter probe is screened at a depth of 300 feet bls, properly referred to as WR-274A-300.
GPL Groundwater Protection Level 9 Sample was collected from the 5-inch wellhead screened at approximately 300 feet bls at WR-274A.
ual Qualifier *  Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.
Shaded cell indicates detection **  Based on SRL for CAS 542-75-6.
*** |ndicates GPL based upon saturation limit.
There may be a slight discrepancy between the reported value in the laboratory Qualifiers:
report and the reported value in the data validator's report due to a conversion J  Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
of units (from parts per billion to mg/m3). These values are very small and do U  Undetected: The analyte was analyzed for, but not detected.
not result in any substantive difference relative to SRLs. UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.

B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.

)

Indicates a low bias.

(+) Indicates a high bias.

Less than laboratory reporting limit.
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Table E3

Soil Gas Analytical Results
Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Location ID WR-275A-50 WR-275A-130 WR-275A-220 WR-275A-300
Sample ID, WR-275A-50 WR-275A-130 WR-275A-220 WR-275A-300 i Soil Remediation Levelss
Laboratory ID L624720 L624720 L624720 L624720 Max Soil Max Soil Gas |Equivalent of .
Latitude (Degrees) 32°13'32.23"'N Rizslt Result  |Max Soil Gas Residential SRL Minimum GPL,
i = " u
E%ﬂggtu gzt(eDegrEES) 3/12/2013 3/12/201;0 2L 3\,I/Vlz/2013 3/12/2013 (mg/m®) Location Result; Carcinogen Non-Residential (maka)
(mgl/kg) Non-Carcinogen SRL
Method | CAS No. Parameter Units Value Qual Value Qual Value Qual Value Qual 10° Risk | 10° Risk (mg/kg) (mg/kg)
(mg/kg) | (mg/kg)
TO-15 71-43-2 _|Benzene mg/m® | <0.00128 0.086 J+ 0.0054 <0.00128 0.22 R-069A-50 0.00048 0.65 NA 14 0.70
TO-15 74-83-9 |Bromomethane mg/m® | <0.00155 <0.0311 <0.00621 <0.00155 ND 3.9 13
TO-15 56-23-5 |Carbon tetrachloride mg/m® | <0.00252 <0.0504 <0.0101 <0.00252 ND 0.25 2.5 2.2 5.5 0.95
TO-15 108-90-7 [Chlorobenzene mg/m® | <0.00185 0.39 J+ <0.00739 <0.00185 0.39 WR-275A-130 0.00370 150 530 16.5
TO-15 75-00-3 _|Chloroethane mg/m° | <0.00106 <0.0211 <0.00422 <0.00106 ND 3 30 65
TO-15 67-66-3 _|Chloroform ma/m® 0.002 <0.0389 <0.00779 <0.00195 0.049 R-071A-WH 0.00012 0.94 9.4 20
TO-15 74-87-3 _|Chloromethane ma/m® 0.029 <0.0165 <0.00330 0.00083 0.25 R-068A-200 0.00017 48 160
TO-15 106-93-4 [1,2-Dibromoethane mg/m° | <0.00308 <0.0615 <0.0123 <0.00308 ND 0.029 0.29 0.63
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m® | <0.00240 0.066 J+ <0.00962 <0.00240 0.066 | WR-275A-130 0.00203 600* 600* 116***
TO-15 541-73-1 [1,3-Dichlorobenzene mg/m® | <0.00240 <0.0481 <0.00962 <0.00240 ND 530 600*
TO-15 106-46-7 [1,4-Dichlorobenzene mg/m® | <0.00240 0.96 J+ 0.066 <0.00240 1.3 R-068A-100 0.0313 3.5 35 79 27
TO-15 107-06-2 [1,2-Dichloroethane mg/m° | <0.00162 <0.0324 <0.00648 <0.00162 0.045 R-070A-WH 0.00024 0.28 2.8 6 0.23
TO-15 75-34-3 |1,1-Dichloroethane mg/m° | <0.00160 <0.0321 <0.00641 <0.00160 0.15 DP-7-50 0.00022 510 1,700* 0.85
TO-15 75-35-4 |1,1-Dichloroethene mg/m° | <0.00159 <0.0317 <0.00634 <0.00159 0.023 R-069A-50 0.000014 120 410
TO-15 156-59-2 |cis-1,2-Dichloroethene mg/m® | <0.00159 0.67 J+ 0.063 <0.00159 3.7 R-069A-50 0.00763 43 150 5.3
TO-15 156-60-5 [trans-1,2-Dichloroethene mg/m° | <0.00159 <0.0317 <0.00634 <0.00159 0.055 R-069A-50 0.00007 69 230 9.2
TO-15 78-87-5 |1,2-Dichloropropane mg/m° | <0.00185 <0.0370 0.016 <0.00185 0.22 R-068A-100 0.00073 0.34 3.4 7.4 0.36
TO-15 10061-01-5 |cis-1,3-Dichloropropene mg/m® | <0.00182 <0.0363 <0.00726 <0.00182 ND 0.79% 7,90 18+
TO-15 10061-02-6 [trans-1,3-Dichloropropene mg/m® | <0.00182 <0.0363 <0.00726 <0.00182 ND ) )
TO-15 100-41-4 |Ethylbenzene mg/m® | <0.00173 <0.0347 <0.00694 <0.00173 0.048 R-070A-WH 0.00724 400* 400* g2r+*
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® | <0.00307 <0.0613 <0.0123 <0.00307 0.014 |WR-273A-220 | 0.0000034 5,600* 5,600*
TO-15 75-69-4 | Trichlorofluoromethane- Freon 11 mg/m® | <0.00225 <0.0450 <0.00899 <0.00225 0.67 R-070A-WH 0.00019 390 1,300
mg/m? DP-7-50 and

TO-15 75-71-8 _|Dichlorodifluoromethane- Freon 12 0.0069 1.1 J+ 0.74 0.0035 3.8 R0O69A-100 0.00081 94 310
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mg/m® 0.041 1.6 J+ 0.35 <0.00280 1.8 R-069A-100 0.00041
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® <0.0135 <0.269 <0.0538 <0.0135 ND 7 70 18 180
TO-15 75-09-2 |Methylene Chloride mg/m® | <0.00139 0.038 J+ <0.00556 <0.00139 0.094 R-070A-WH 0.00020 9.3 93 210
TO-15 100-42-5 |Styrene mg/m° | <0.00170 <0.0340 <0.00681 <0.00170 0.015 R-072A-50 0.00063 1,500* 1,500* 45
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m° | <0.00275 <0.0550 <0.0110 <0.00275 ND 0.42 4.2 9.3
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m® 0.0045 0.35 J+ 0.35 0.0081 2.2 WR-273A-220 0.00342 0.51 5.1 13 0.8
TO-15 108-88-3 [Toluene ma/m® 0.0098 <0.0301 0.011 0.0031 0.2 DP-7-50 0.00091 650* 650* 159***
TO-15 120-82-1 |[1,2,4-Trichlorobenzene mg/m® | <0.00933 <0.187 <0.0373 <0.00933 ND 62 220
TO-15 71-55-6 |1,1,1-Trichloroethane mg/m° | <0.00218 <0.0435 <0.00870 <0.00218 ND 1,200* 1,200* 0.94
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m° | <0.00218 <0.0435 <0.00870 <0.00218 ND 0.74 7.4 16
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m° | <0.00214 0.16 J+ 0.033 <0.00214 0.75 DP-7-300 0.00209 3 30 17 65 0.76
TO-15 95-63-6 |1,2,4-Trimethylbenzene mg/m° | <0.00196 <0.0393 <0.00785 <0.00196 0.19 R-070A-WH 0.0186 52 170
TO-15 108-67-8 |[1,3,5-Trimethylbenzene mg/m° | <0.00196 <0.0393 <0.00785 <0.00196 0.29 R-070A-WH 0.00460 21 70
TO-15 75-01-4  |Vinyl chloride mg/m° | <0.00102 0.21 J+ 0.0092 <0.00102 0.31 R-069A-100 0.00012 0.085 NA 0.75
TO-15 1330-20-7 |Xylenes, Total mg/m® [ <0.00521 <0.104 <0.0208 <0.00521 0.36 R-070A-WH 0.00322 270 420* 3Lr+*
TO-15 67-63-0 |2-Propanols mag/m® 0.066 <0.123 0.025 0.054 13 DP-7-200 NA
Notes: Notes continued:

mg/m3 milligrams per cubic meter 1  Sample ID (WR-273A-50) = probe ID (WR-273A) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).

mg/kg  milligrams per kilogram 2 Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).

DUP Duplicate sample Data from DP-2 and DP-3 were not used as maximum concentrations due to obstructions (see note 7).

NA Not applicable
ND Analyte not detected above reporting limit
NS Not sampled

UNK Depth unknown

WH Wellhead

SRL Soil Remediation Level

GPL Groundwater Protection Level

ual Qualifier
Shaded cell indicates detection

There may be a slight discrepancy between the reported value in the laboratory
report and the reported value in the data validator's report due to a conversion
of units (from parts per billion to mg/m3). These values are very small and do
not result in any substantive difference relative to SRLs.

o0 hw

reflects the proper probe depth.
7 An April 2014 field check revealed blockages of DP-2 and DP-3 probes at depths of 6 and 20 feet, respectively. Because it is uncertain when damage occurred, data from these probes were not used to draw conclusions for the Final LOU RI Report.
8 Sample was collected from the 1-inch diameter probe is screened at a depth of 300 feet bls, properly referred to as WR-274A-300.

9 Sample was collected from the 5-inch wellhead screened at approximately 300 feet bls at WR-274A.

* Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.
**  Based on SRL for CAS 542-75-6.

*** |ndicates GPL based upon saturation limit.

Qualifiers:

Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_services/title_18/18-07.htm.
Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.
2-Propanol was used as the leak detection compound.
The measured depths for DP-1-150" and DP-1-193' soil gas probes were 191.45' bls and 153.95' bls respectively; ADEQ surmises that the probes were mislabeled from the beginning. Tables and figures in this report have been revised so that the sample ID

J  Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
U Undetected: The analyte was analyzed for, but not detected.
UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
B (EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.

B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.

(-) Indicates a low bias.

(+) Indicates a high bias.
< Less than laboratory reporting limit.
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Table E4
Detection Summary - Deep-Nested Soil Gas Probes
Broadway North Landfill 2013

Feb-Mar 2013 Feb-Mar 2013
Gompound Samples Number of Maximurr_1 Location of
Analyzed detections > RL Concentration Maximum
(mg/m?) Concentration**
Benzene 74 31 0.22 R-069A-50
Bromomethane 74 0 ND
Carbon tetrachloride 74 0 ND
Chlorobenzene 74 4 0.39 WR-275A-130
Chloroethane 74 2 ND**
Chloroform 74 12 0.049 R-071A-WH
Chloromethane 74 18 0.25 R-068A-200
1,2-Dibromoethane 74 0 ND
1,2-Dichlorobenzene 74 7 0.066 WR-275A-130
1,3-Dichlorobenzene 74 0 ND
1,4-Dichlorobenzene 74 41 1.3 R-068A-100
1,2-Dichloroethane 74 4 0.045 R-070A-WH
1,1-Dichloroethane 74 11 0.15 DP-7-50
1,1-Dichloroethene 74 3 0.023 R-069A-50
cis-1,2-Dichloroethene 74 40 3.7 R-069A-50
trans-1,2-Dichloroethene 74 4 0.055 R-069A-50
1,2-Dichloropropane 74 11 0.22 R-068A-100
cis-1,3-Dichloropropene 74 0 ND
trans-1,3-Dichloropropene 74 0 ND
Ethylbenzene 74 17 0.048** R-070A-WH
1,1,2-Trichlorotrifluoroethane 74 4 0.014 WR-273A-220
Trichlorofluoromethane 74 21 0.67 R-070A-WH
DP-7-50 and RO69A-
Dichlorodifluoromethane 74 73 3.8** 100
1,2-Dichlorotetrafluoroethane 74 65 1.8 R-069A-100
Hexachloro-1,3-butadiene 74 0 ND
Methylene Chloride 74 39 0.094 R-070A-WH
2-Propanol 74 51 13 DP-7-200
Styrene 74 22 0.015 R-072A-50
1,1,2,2-Tetrachloroethane 74 0 ND
Tetrachloroethylene (PCE) 74 61 2.2 WR-273A-220
Toluene 74 52 0.2 DP-7-50
1,2,4-Trichlorobenzene 74 0 ND
1,1,1-Trichloroethane 74 0 ND
1,1,2-Trichloroethane 74 0 ND
Trichloroethylene (TCE) 74 42 0.75 DP-7-300
1,2,4-Trimethylbenzene 74 18 0.19** R-070A-WH
1,3,5-Trimethylbenzene 74 3 0.29 R-070A-WH
Vinyl chloride 74 30 0.31 R-069A-100
Xylenes, Total 74 20 0.36** R-070A-WH
Notes:
mg/m® - milligrams per cubic meter
ND - not detected above reporting limit
RL - laboratory reporting limits
Sample ID (R-069A-50) = probe ID (R-069A) dash sample depth (typically the bottom of the screen interval;
50 feet below land surface).
**Highest analytical result was from a DP-2 or DP-3 probe. However, blockages of DP-2 and DP-3 probes at depths of 6 and
20 feet, respectively, were identified in April 2014. Because it is uncertain when damage/blockage occurred, data from these
probes were not used to draw conclusions for the Final LOU RI Report, and were not included in this table.
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Table E5
Statistical Summary - Chemicals of Concern
Broadway North Landfill 2013

Samples Collected February-March 2013 Sample ID Statistical Analysis
Constituent Units | R-069A-50 | R-070A-WH |WR-273A-220| DP-7-300 | R-069A-100 Sca‘g?ﬁ]'te Max | Avg |Std. Dev.
cis-1,2-Dichloroethene mg/m3 3.7 1.3 0.0067 0.28 1.7 60 3.7 0.261 0.615
Methylene Chloride mg/m® <0.00556 0.094 <0.00139 0.033 0.013 60 0.094 0.021 0.025
Tetrachloroethylene (PCE) mg/m3 0.065 0.63 2.2 1.2 0.13 60 2.2 0.312 0.471
Trichloroethylene (TCE) mg/m?® 0.27 0.21 0.14 0.75 0.27 60 0.75 0.065 0.114
Vinyl chloride mg/m3 0.26 0.17 <0.00102 0.0028 0.31 60 0.31 0.036 0.067
Notes:
mg/m?® milligrams per cubic meter
< Less than the Reporting Limit
Std. Dev. Standard Deviation for this sampling event
Max Maximum concentration detected in this sampling event
Avg Average concentration detected in this sampling event

| |Shaded cell indicates maximum concentration detected in this sampling event
Bold Value  Concentration above laboratory reporting limit

Sample ID (DP-7-300) = probe ID (DP-7) dash sample depth (typically the bottom of the screen interval; 300 feet below land surface).

Note: The average and standard deviation are conservatively calculated using the reporting limit if the constituent was not detected above the reporting limit.
Field duplicate samples were not included in the calculations. Results from DP-2 and DP-3 probes were not included in the calculations due to probe obstructions.
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Table E6

Soil Gas Analytical Results
Deep-Nested Soil Gas Probes
Broadway South Landfill 2013

Location ID BP-22-200 BP-22-250 BP-22-300 BP-22-350 BP-23-200 BP-23-250 BP-23-300 BP-23-350 | BSDP-1-100 | BSDP-1-150 | BSDP-1-200 | BSDP-1-250 | BSDP-1-250DUP | BSDP-1-300
Sample ID; BP-22-200 BP-22-250 BP-22-300 BP-22-350 BP-23-200 BP-23-250 BP-23-300 BP-23-350 BSDP-1-100 BSDP-1-150 BSDP-1-200 BSDP-1-250 BSDP-1-2500 BSDP-1-300
Laboratory ID 1622783 L622783 1622783 L622783 1L621998 1L621998 1621998 1624372 1624372 1624372 1624372 1624372
Latitude (Degrees) 32°13'0.1416" 32° 13' 6.3474" 32°13'10.8012"
Longitude (Degrees) -110° 49' 48.504" -110° 49' 49.1154" -110° 49' 54.5736"
Collect Date 3/1/2013 3/1/2013 3/1/2013 3/1/2013 2/25/2013 2/25/2013 2/25/2013 2/25/2013 3/11/2013 3/11/2013 3/11/2013 3/11/2013 3/11/2013 3/11/2013
Method | CAS No. Parameter Units Value | Qual Value |Qual Value | Qual Value Qual Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value Qual Value |Qual
TO-15 71-43-2 |Benzene mg/m® | <0.0128 <0.0128 <0.0128 NS 0.0018 J- 0.32 J- 0.038 J- NS 0.21 0.67 0.57 0.64 0.61 NS
TO-15 74-83-9 |Bromomethane mg/m® | <0.0155 <0.0155 <0.0155 NS <0.00155 | UJ-| <0.0155 | UJ-| <0.00621 | UJ- NS <0.00621 <0.0194 <0.0155 <0.0155 <0.0155 NS
TO-15 56-23-5 _|Carbon tetrachloride mg/m® | <0.0252 <0.0252 <0.0252 NS <0.00252 | UJ- | <0.0252 | UJ-| <0.0101 | UJ- NS <0.0101 <0.0315 <0.0252 <0.0252 <0.0252 NS
TO-15 108-90-7 [Chlorobenzene mg/m® | <0.0185 <0.0185 <0.0185 NS <0.00185 | UJ- | <0.0185 | UJ-| <0.00739 | UJ- NS <0.00739 <0.0231 <0.0185 <0.0185 <0.0185 NS
TO-15 75-00-3 _[Chloroethane mg/m® | <0.0106 <0.0106 <0.0106 NS <0.00106 | UJ- | <0.0106 | UJ-| <0.00422 | UJ- NS <0.00422 <0.0132 <0.0106 <0.0106 <0.0106 NS
TO-15 67-66-3 _|Chloroform mg/m® 0.028 <0.0195 <0.0195 NS 0.0026 J- 0.037 J- 0.068 J- NS 0.019 0.029 0.042 0.042 0.038 NS
TO-15 74-87-3 _|Chloromethane mg/m® | <0.00826 <0.00826 <0.00826 NS 0.0027 J- [ <0.00826 | UJ- | <0.00330 | UJ- NS <0.00330 <0.0103 <0.00826 <0.00826 <0.00826 NS
TO-15 106-93-4 [1,2-Dibromoethane mg/m® | <0.0308 <0.0308 <0.0308 NS <0.00308 | UJ-| <0.0308 |UJ-| <0.0123 |UJ- NS <0.0123 <0.0384 <0.0308 <0.0308 <0.0308 NS
TO-15 95-50-1 [1,2-Dichlorobenzene mg/m® | <0.0240 <0.0240 <0.0240 NS <0.00240 | UJ- | <0.0240 | UJ-| <0.00962 | UJ- NS 0.024 <0.0301 <0.0240 <0.0240 <0.0240 NS
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m® | <0.0240 <0.0240 <0.0240 NS <0.00240 | UJ- | <0.0240 | UJ-| <0.00962 | UJ- NS <0.00962 <0.0301 <0.0240 <0.0240 <0.0240 NS
TO-15 106-46-7 [1,4-Dichlorobenzene mg/m® 0.04 <0.0240 <0.0240 NS <0.00240 | UJ- | <0.0240 | UJ-| <0.00962 | UJ- NS 0.54 0.29 0.3 0.18 0.22 NS
TO-15 107-06-2 |1,2-Dichloroethane mg/m® | <0.0162 <0.0162 <0.0162 NS <0.00162 | UJ- | <0.0162 | UJ-| <0.00648 | UJ- NS 0.077 0.069 0.03 0.022 0.021 NS
TO-15 75-34-3 |1,1-Dichloroethane mg/m® 0.017 <0.0160 <0.0160 NS <0.00160 | UJ- | <0.0160 | UJ-| <0.00641 | UJ- NS <0.00641 <0.0200 <0.0160 <0.0160 <0.0160 NS
TO-15 75-35-4 |1,1-Dichloroethene mg/m® | <0.0159 <0.0159 <0.0159 NS <0.00159 | UJ- 0.029 J- [ <0.00634 | UJ- NS 0.013 <0.0198 <0.0159 <0.0159 <0.0159 NS
TO-15 156-59-2 |cis-1,2-Dichloroethene mg/m® 0.14 <0.0159 <0.0159 NS <0.00159 | UJ- 0.067 J- [ <0.00634 | UJ- NS 0.83 0.59 0.59 0.48 0.48 NS
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m® | <0.0159 <0.0159 <0.0159 NS <0.00159 | UJ- 0.083 J- 0.0079 J- NS 0.059 0.079 0.087 0.079 0.071 NS
TO-15 78-87-5 |1,2-Dichloropropane mg/m® | <0.0185 <0.0185 <0.0185 NS <0.00185 | UJ- | <0.0185 | UJ-| <0.00739 | UJ- NS 0.31 0.32 0.25 0.24 0.23 NS
TO-15 |10061-01-5 |cis-1,3-Dichloropropene mg/m® | <0.0182 <0.0182 <0.0182 NS <0.00182 | UJ- | <0.0182 | UJ-| <0.00726 | UJ- NS <0.00726 <0.0227 <0.0182 <0.0182 <0.0182 NS
TO-15 |10061-02-6 |trans-1,3-Dichloropropene mg/m® | <0.0182 <0.0182 <0.0182 NS <0.00182 | UJ- | <0.0182 | UJ-| <0.00726 | UJ- NS <0.00726 <0.0227 <0.0182 <0.0182 <0.0182 NS
TO-15 100-41-4 |Ethylbenzene mg/m® | <0.0173 <0.0173 <0.0173 NS 0.0024 J- 0.065 J- 0.032 J- NS <0.00694 <0.0217 <0.0173 <0.0173 <0.0173 NS
TO-15 76-13-1 [1,1,2-Trichlorotrifluoroethane- Freon 112 mg/m® | <0.0307 <0.0307 <0.0307 NS <0.00307 | UJ-| <0.0307 |UJ-| <0.0123 |UJ- NS <0.0123 <0.0383 <0.0307 <0.0307 <0.0307 NS
TO-15 75-69-4 _[Trichlorofluoromethane- Freon 11 mg/m® 0.27 0.56 0.067 NS <0.00225 | UJ- 0.51 J- 0.11 J- NS 0.013 0.052 0.033 0.028 <0.0225 NS
TO-15 75-71-8 _ |Dichlorodifluoromethane- Freon 12 mg/m*® 6.4 12 13 NS 0.003 J- 39 J- 4.4 J- NS 2.1 0.29 1 0.79 0.79 NS
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 11¢ mg/m® 0.7 0.91 0.098 NS <0.00280 | UJ- 15 J- 0.24 J- NS 0.32 <0.0350 0.19 0.14 0.13 NS
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® <0.135 <0.135 <0.135 NS <0.0135 |UJ-| <0.135 |UJ-| <0.0538 | UJ- NS <0.0538 <0.169 <0.135 <0.135 <0.135 NS
TO-15 75-09-2  |Methylene Chloride mg/m® 0.021 <0.0139 <0.0139 NS 0.003 J- 0.097 J- | <0.00556 | UJ- NS 0.24 0.73 0.56 0.52 0.49 NS
TO-15 100-42-5 |Styrene mg/m® | <0.0170 <0.0170 <0.0170 NS 0.003 J- | <0.0170 [UJ-| 0.0068 J- NS <0.00681 <0.0213 <0.0170 <0.0170 <0.0170 NS
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m® | <0.0275 <0.0275 <0.0275 NS <0.00275 | UJ- | <0.0275 |UJ-| <0.0110 | UJ- NS <0.0110 <0.0344 <0.0275 <0.0275 <0.0275 NS
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m® 5.7 6.1 1.2 NS 0.0037 J- 18 J- 1.4 J- NS 2 5.2 0.64 0.54 0.46 NS
TO-15 108-88-3 |Toluene mg/m® | <0.0151 0.024 <0.0151 NS 0.0053 J- 0.038 J- 0.035 J- NS 0.015 0.053 0.037 0.026 0.025 NS
TO-15 120-82-1 |1,2,4-Trichlorobenzene mg/m® | <0.0933 <0.0933 <0.0933 NS <0.00933 | UJ- | <0.0933 | UJ-| <0.0373 | UJ- NS <0.0373 <0.117 <0.0933 <0.0933 <0.0933 NS
TO-15 71-55-6  |1,1,1-Trichloroethane mg/m® | <0.0218 <0.0218 <0.0218 NS <0.00218 | UJ- | <0.0218 | UJ- | <0.00870 | UJ- NS <0.00870 <0.0272 <0.0218 <0.0218 <0.0218 NS
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m® | <0.0218 <0.0218 <0.0218 NS <0.00218 | UJ- | <0.0218 | UJ-| <0.00870 | UJ- NS <0.00870 <0.0272 <0.0218 <0.0218 <0.0218 NS
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m® 0.86 0.33 <0.0214 NS <0.00214 | UJ- 1.7 J- 0.33 J- NS 1.6 2.4 1.8 1.7 1.6 NS
TO-15 95-63-6 |1,2,4-Trimethylbenzene mg/m® | <0.0196 <0.0196 <0.0196 NS <0.00196 | UJ- 0.035 J- 0.0088 J- NS 0.037 0.054 0.023 <0.0196 <0.0196 NS
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m® | <0.0196 <0.0196 <0.0196 NS <0.00196 | UJ- 0.02 J- 0.01 J- NS 0.026 0.044 0.02 <0.0196 <0.0196 NS
TO-15 75-01-4  |Vinyl chloride mg/m® | <0.0102 <0.0102 <0.0102 NS <0.00102 | UJ- 0.028 J- | <0.00409 | UJ- NS 0.015 <0.0128 <0.0102 <0.0102 <0.0102 NS
TO-15 1330-20-7 [Xylenes, Total mg/m® | <0.0521 <0.0521 <0.0521 NS 0.0082 J- 0.21 J- 0.11 J- NS 0.028 0.11 <0.0521 <0.0521 <0.0521 NS
TO-15 67-63-0 |2-Propanols mg/m?® 0.69 0.1 0.29 NS 0.011 J <0.0615 |UJ- 0.039 J NS <0.0246 <0.0767 <0.0615 <0.0615 <0.0615 NS
Notes: Notes continued:

mg/m® milligrams per meter cubed 1  Sample ID (BSDP-3-50) = probe ID (BSDP-3) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).

mg/kg milligrams per kilogram Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).

DUP  Duplicate sample Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_servicest/title_18/18-07.htm.

NA Not applicable
ND  Analyte not detected above reporting limit
NS Not sampled

UNK  Depth unknown

WH Wellhead

SRL  Soil Remediation Level

GPL  Groundwater Protection Level
Qual  Qualifier

Shaded cell indicates detection

There may be a slight discrepancy between the reported value in the laboratory
report and the reported value in the data validator's report due to a conversion of
units (from parts per billion to mg/ma). These values are very small and do not
result in any substantive difference relative to SRLs.

2
3
4
5
N
*x

ok

J

B
Q)

<

Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.

2-Propanol was used as the leak detection compound.
Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.
Based on SRL for CAS 542-75-6.
Indicates GPL based upon saturation limit.
Qualifiers:
Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
U  Undetected: The analyte was analyzed for, but not detected.
UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
(EPA) - The indicated compound was found in the associated method blank as well as the laboratory sample.
B3 (ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.
Indicates a low bias.

(+) Indicates a high bias.

Less than laboratory reporting limit.
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Table E6

Soil Gas Analytical Results
Deep-Nested Soil Gas Probes
Broadway South Landfill 2013

Location ID BSDP-1-350 BSDP-2-100 BSDP-2-150 BSDP-2-200 BSDP-2-250 | BSDP-2-250DUP | BSDP-2-300 BSDP-2-350 BSDP-3-50 BSDP-3-100 BSDP-3-150 BSDP-4-50 BSDP-4-100 BSDP-4-150
Sample ID; BSDP-1-350 BSDP-02-100 | BSDP-02-150 | BSDP-02-200 | BSDP-02-250 BSDP-02-2500 BSDP-02-300 | BSDP-02-350 BSDP-3-50 BSDP-3-100 BSDP-3-150 BSDP-4-50 BSDP-4-100 BSDP-4-150
Laboratory ID L621998 L623064 L623064 L623064 1623064 L623064 1622783 1622783 1622783 L621998 1621998 1L621998
Latitude (Degrees) 32°13' 4.44" 32°12' 59.7594" 32°13'6.24"
Longitude (Degrees) -110° 49' 54.4038" -110° 49' 48.4926" -110° 49' 48.9174"
Collect Date 3/11/2013 3/4/2013 3/4/2013 3/4/2013 3/11/2013 3/11/2013 3/4/2013 3/4/2013 3/4/2013 3/4/2013 3/1/2013 2/25/2013 2/25/2013 2/25/2013
Method | CAS No. Parameter Units Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value Qual Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual
TO-15 71-43-2 |Benzene mg/m3 NS 0.0061 J- 0.14 0.25 0.26 0.15 % <0.102 NS 0.064 J+ 0.038 <0.0256 0.014 J- 0.054 J- 0.0022 J-
TO-15 74-83-9 |Bromomethane mg/m3 NS <0.00155 | UJ-| <0.124 <0.155 <0.155 <0.155 'E <0.124 NS <0.00621 <0.0311 <0.0311 <0.00155 | UJ-| <0.0621 | UJ-| <0.00155 | UJ-
TO-15 56-23-5 _|Carbon tetrachloride mg/m3 NS <0.00252 | UJ- | <0.202 <0.252 <0.252 <0.252 : <0.202 NS <0.0101 <0.0504 <0.0504 <0.00252 | UJ-| <0.101 |UJ-| <0.00252 | UJ-
TO-15 108-90-7 [Chlorobenzene mg/m3 NS <0.00185 | UJ-| <0.148 <0.185 <0.185 <0.185 g <0.148 NS <0.00739 <0.0370 <0.0370 <0.00185 | UJ-| <0.0739 | UJ-| <0.00185 | UJ-
TO-15 75-00-3 _[Chloroethane mg/m3 NS <0.00106 | UJ- | <0.0844 <0.106 <0.106 <0.106 3 <0.0844 NS <0.00422 <0.0211 <0.0211 <0.00106 | UJ- | <0.0422 | UJ-| <0.00106 | UJ-
TO-15 67-66-3 _|Chloroform mg/m3 NS <0.00195 | UJ-| <0.156 <0.195 <0.195 <0.195 g <0.156 NS <0.00779 <0.0389 <0.0389 0.0063 J- | <0.0779 | UJ-| <0.00195 | UJ-
TO-15 74-87-3 _|Chloromethane mg/m3 NS 0.0027 J- | <0.0661 <0.0826 <0.0826 <0.0826 £ <0.0661 NS <0.00330 <0.0165 <0.0165 <0.000826 | UJ- | <0.0330 | UJ-|<0.000826| UJ-
TO-15 106-93-4 [1,2-Dibromoethane mg/m3 NS <0.00308 | UJ- | <0.246 <0.308 <0.308 <0.308 % <0.246 NS <0.0123 <0.0615 <0.0615 <0.00308 | UJ-| <0.123 | UJ-| <0.00308 | UJ-
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m3 NS <0.00240 | UJ-| <0.192 <0.240 <0.240 <0.240 % <0.192 NS <0.00962 <0.0481 <0.0481 <0.00240 | UJ- | <0.0962 | UJ-| <0.00240 | UJ-
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m3 NS <0.00240 | UJ-| <0.192 <0.240 <0.240 <0.240 s <0.192 NS <0.00962 <0.0481 <0.0481 <0.00240 | UJ- | <0.0962 | UJ-| <0.00240 | UJ-
TO-15 106-46-7 [1,4-Dichlorobenzene mg/m3 NS <0.00240 | UJ-| <0.192 <0.240 <0.240 <0.240 E <0.192 NS 0.14 J+ 0.37 0.17 0.006 J- | <0.0962 | UJ-| <0.00240 | UJ-
TO-15 107-06-2 [1,2-Dichloroethane mg/m3 NS <0.00162 | UJ-| <0.130 <0.162 <0.162 <0.162 EE <0.130 NS <0.00648 <0.0324 <0.0324 <0.00162 | UJ- | <0.0648 | UJ-| <0.00162 | UJ-
TO-15 75-34-3 |1,1-Dichloroethane mg/m3 NS <0.00160 | UJ-| <0.128 <0.160 <0.160 <0.160 -g <0.128 NS <0.00641 <0.0321 <0.0321 <0.00160 | UJ- | <0.0641 |UJ-| <0.00160 | UJ-
TO-15 75-35-4 |1,1-Dichloroethene mg/m3 NS <0.00159 | UJ-| <0.127 <0.159 <0.159 <0.159 ° <0.127 NS 0.029 J+ | <0.0317 <0.0317 0.0017 J- | <0.0634 | UJ-| <0.00159 | UJ-
TO-15 156-59-2 |cis-1,2-Dichloroethene mg/m3 NS 0.079 J- 0.48 0.4 <0.159 <0.159 ? <0.127 NS 0.48 J+ 0.63 0.17 0.1 J- 0.22 J- 0.0034 J-
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m3 NS 0.0044 J- <0.127 <0.159 0.16 <0.159 % <0.127 NS 0.03 J+ 0.035 <0.0317 0.0099 J- | <0.0634 | UJ-| <0.00159 | UJ-
TO-15 78-87-5 |1,2-Dichloropropane mg/m3 NS 0.002 J- <0.148 <0.185 <0.185 <0.185 % <0.148 NS <0.00739 <0.0370 <0.0370 0.0092 J- | <0.0739 | UJ-| <0.00185 | UJ-
TO-15 |10061-01-5 |cis-1,3-Dichloropropene mg/m3 NS <0.00182 | UJ- | <0.145 <0.182 <0.182 <0.182 ; <0.145 NS <0.00726 <0.0363 <0.0363 <0.00182 | UJ- | <0.0726 | UJ-| <0.00182 | UJ-
TO-15 [10061-02-6 |trans-1,3-Dichloropropene mg/m3 NS <0.00182 | UJ- | <0.145 <0.182 <0.182 <0.182 g <0.145 NS <0.00726 <0.0363 <0.0363 <0.00182 | UJ- | <0.0726 | UJ-| <0.00182 | UJ-
TO-15 100-41-4 |Ethylbenzene mg/m3 NS <0.00173 | UJ-| <0.139 <0.173 <0.173 <0.173 2 <0.139 NS 0.016 J+ | <0.0347 0.0610 0.0029 J- | <0.0694 |[UJ-| 0.0031 J-
TO-15 76-13-1 [1,1,2-Trichlorotrifluoroethane- Freon 112 mg/m3 NS <0.00307 | UJ-| <0.245 <0.307 <0.307 <0.307 _% <0.245 NS <0.0123 <0.0613 <0.0613 <0.00307 | UJ-| <0.123 | UJ-| <0.00307 | UJ-
TO-15 75-69-4 _[Trichlorofluoromethane- Freon 11 mg/m3 NS 0.0031 J- <0.180 <0.225 0.38 0.23 3 0.62 NS <0.00899 <0.0450 0.11 0.017 J- 0.18 J- 0.0052 J-
T0O-15 75-71-8 _|Dichlorodifluoromethane- Freon 12 mg/m® NS 0.074 J- 2.6 3.6 12 7.4 g 17 NS 16 2.9 3.6 0.39 J- 6.9 J- 0.1 J-
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 11¢ mg/m3 NS 0.024 J- 0.49 0.55 1.2 0.7 o 1.7 NS 0.49 J+ 0.52 0.52 0.049 J- 0.77 J- 0.0077 J-
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m3 NS <0.0135 | UJ- <1.08 <1.35 <1.35 <1.35 % <1.08 NS <0.0538 <0.269 <0.269 <0.0135 |UJ-| <0.538 |UJ-| <0.0135 |UJ-
TO-15 75-09-2  |Methylene Chloride mg/m3 NS 0.01 J- 0.28 0.42 0.24 0.17 n;. <0.111 NS 0.013 J+ 0.038 <0.0278 0.042 J- 0.23 J- 0.0022 J-
TO-15 100-42-5 |Styrene mg/m3 NS <0.00170 | UJ-| <0.136 <0.170 <0.170 <0.170 8 <0.136 NS 0.013 J+ | <0.0340 <0.0340 0.0035 J- | <0.0681 |[UJ-| 0.0047 J-
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m3 NS <0.00275 | UJ-| <0.220 <0.275 <0.275 <0.275 2 <0.220 NS <0.0110 <0.0550 <0.0550 <0.00275 | UJ-| <0.110 |UJ-| <0.00275 | UJ-
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m® NS 0.1 J- 3.9 5.2 12 6.40 : 8.8 NS 0.95 J+ 3.5 5.4 0.52 J- 2.9 J- 0.1 J-
TO-15 108-88-3 |Toluene mg/m*® NS 0.009 J- 0.18 0.32 0.26 0.26 QDI- 0.27 NS 0.038 J+ | <0.0301 <0.0301 0.01 J- 0.53 J- 0.0068 J-
TO-15 120-82-1 [1,2,4-Trichlorobenzene mg/m*® NS <0.00933 [ UJ-| <0.748 <0.933 <0.933 <0.933 g <0.748 NS <0.0373 <0.187 <0.187 <0.00933 [ UJ-| <0.373 [ UJ-]| <0.00933 | UJ-
TO-15 71-55-6  [1,1,1-Trichloroethane mg/m* NS <0.00218 | UJ-| <0.174 <0.218 <0.218 <0.218 S <0.174 NS <0.00870 <0.0435 <0.0435 <0.00218 | UJ- | <0.0870 | UJ-| <0.00218 | UJ-
TO-15 79-00-5 |1,1,2-Trichloroethane mglm3 NS <0.00218 | UJ-| <0.174 <0.218 <0.218 <0.218 2 <0.174 NS <0.00870 <0.0435 <0.0435 <0.00218 | UJ- | <0.0870 | UJ-| <0.00218 | UJ-
TO-15 79-01-6 |Trichloroethylene (TCE) mg/m3 NS 0.047 J- 1.3 15 2.1 1.2 g 1.2 NS 0.59 1.4 0.75 0.17 J- 1 J- 0.017 J-
TO-15 95-63-6  |1,2,4-Trimethylbenzene mg/m3 NS <0.00196 | UJ-| <0.157 <0.196 <0.196 <0.196 Tg <0.157 NS 0.011 J+ | <0.0393 0.17 0.0049 J- | <0.0785 [UJ-| 0.0028 J-
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m3 NS <0.00196 | UJ-| <0.157 <0.196 <0.196 <0.196 S <0.157 NS <0.00785 <0.0393 0.044 0.003 J- | <0.0785 |UJ-| <0.00196 | UJ-
TO-15 75-01-4  |Vinyl chloride mglm3 NS 0.0031 J- | <0.0818 <0.102 <0.102 <0.102 % <0.0818 NS 0.022 J+ 0.022 <0.0204 0.0046 J- | <0.0409 |UJ-| <0.00102 | UJ-
TO-15 1330-20-7 [Xylenes, Total mg/m3 NS <0.00521 | UJ-| <0.417 0.56 <0.521 <0.521 2 0.43 NS 0.052 J+ <0.104 0.22 0.015 J- 0.23 J- 0.012 J-
TO-15 67-63-0 |2-Propanok mg/m3 NS 0.037 J <0.492 <0.615 <0.615 <0.615 - <0.492 NS 0.093 0.17 <0.123 0.039 J 0.66 0.057 J
Notes: Notes continued:
mg/m? milligrams per meter cubed 1 Sample ID (BSDP-3-50) = probe ID (BSDP-3) dash sample depth (typically the bottom of the screen interval; 50 feet below land surface).
mg/kg milligrams per kilogram 2 Calculated according to ADEQ (2011) guidance. Constants for chemical properties were obtained from USEPA (2013) if not provided by ADEQ (2011). Soil equivalents were not calculated if constants were not provided by ADEQ (2011) or USEPA (2013).
DUP  Duplicate sample 3 Soil Remediation Levels, Arizona Administrative Code Title 18, Article 2, Effective as May 5, 2007- http://www.azsos.gov/public_servicesttitle_18/18-07.htm.
NA Not applicable 4 Groundwater Protection Levels, Arizona Department of Environmental Quality, A Screening Method to Determine Soil Concentrations Protective of Groundwater Quality, September 1996, VOCs revised 2008.
ND  Analyte not detected above reporting limit 5  2-Propanol was used as the leak detection compound.
NS Not sampled * Indicates SRL is based on the chemical-spec