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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 summarize the installation of 20 temporary soil gas probes and the
collection of soil gas samples from these temporary probes. The temporary probe installation activities,
sampling, and analyses were conducted from February 21, 2013 to March 1, 2013 and in general
accordance with the procedures described in the RI Work Plan (Clear Creek, 2013). The objectives of
installing and sampling the temporary probes within the former Broadway South Landfill (BSL) and the
Broadway North Landfill (BNL) were:

e To evaluate the risk of exposure to onsite vapor containing volatile organic compounds (VOCs).

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, 1996b, revised 2008) to evaluate risk to groundwater.

! 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 SUMMARY OF FIELD ACTIVITIES

Field activities included drilling, installing, and sampling of the temporary soil gas probes located at BSL
and BNL. Clear Creek provided oversight during the temporary probe drilling and installation, logged the
cuttings, and performed the soil gas purging and sampling of the temporary probes. Field activities were
documented in field notebooks (Appendix J of this RI report), Soil Gas Probe Installation Forms
(Attachment D1), and Soil Vapor Sampling Forms (Attachment D2).

2.1 SITE AND SAMPLING LOCATIONS

Temporary probes were installed for the collection of soil gas samples at the following locations:

o Broadway North Landfill (15 probes)
e Broadway South Landfill (5 probes)

The locations of these temporary probes are shown on Figures D1 and D2.

2.2 ACCESS

The temporary probes are located at the former BSL and BNL on properties owned by several different
entities. The ADEQ Project Manager coordinated access for the investigation with the owners of the

properties where investigation activities were conducted.

2.3 PERMITTING

Drilling permits from the Arizona Department of Water Resource (ADWR) were not required for the
temporary soil borings because it was known that groundwater would not be encountered within the

shallow intervals penetrated by the boreholes.

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 indicated that, based on the very small volume of effluent, there

were no permitting or treatment requirements.

24 UTILITY CLEARANCE

Prior to installing the temporary probes, Clear Creek surveyed the proposed locations using a Global
Positioning System enabled device according to ADEQ’s Locational Data Policy (ADEQ, 1996a). After
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the locations were identified and agreed upon by Clear Creek, ADEQ, and the property owners, each spot

was marked and Blue Stake was contacted to identify underground utility locations.

2.5 INSTALLATION OF TEMPORARY PROBES

Five temporary probes were installed within BSL and 15 temporary probes were installed within the BNL
for onsite risk evaluation. The probes were designated as BSL-2013-01 to BSL-2013-05 and BNL-2013-
06 to BNL-2013-20. The locations of the temporary BNL and BSL soil gas probes are shown on Figures
D1 and D2, respectively. The BNL and BSL boreholes were drilled to a depth of five feet below land

surface (bls).

Geomechanics Southwest, Inc. (Geomechanics) was contracted to perform the drilling of the soil borings
and the installation of the temporary soil gas probes. Geomechanics used an AMS 9100 PowerProbe
mounted to an ASV SC-50 Scout Utility vehicle to advance 2 3/8-inch outside diameter dual tube drill
pipe utilizing a direct push drill method. Continuous samples of the material penetrated were collected in
acrylic liners and were logged. After the desired depth was reached, a temporary soil gas probe was

constructed.

Each of the 20 temporary soil gas probes was constructed similarly. Approximately one foot of silica sand
filter pack was installed at the bottom of each borehole. Inert disposable Teflon™ tubing with an outer
diameter of 1/4 inch and an attached microfilter sampling tip was emplaced in the middle of the filter
pack. One foot of dry Benseal® Wyoming Granular Sodium Bentonite chips was installed on top of the
filter pack. A bentonite grout slurry made with 1/4 inch Pel-Plug Bentonite Pellets and water was then
installed to a depth of 1/2 foot bls in each borehole. Clean soil and sand were installed from the top of the
bentonite slurry to the ground surface. The depth of the annular material was verified with a measuring
tape throughout the installation process. A cap was attached to the end of the Teflon™ tubing sticking out
of the borehole, and the end of the tubing was placed in a zip lock bag to protect the probe from moisture
at the surface. The sampling interval for all of the temporary soil gas probes consisted of the one foot of
silica sand filter pack with the microfilter sampling tip in the middle of the sand and was at the same
depth interval of approximately four to five feet bls. Soil borehole logs and as-built diagrams of the

temporary soil gas probes are included in the Soil Gas Probe Installation Forms (Attachment D1).
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2.6 PURGING, SOIL GAS SAMPLING, AND ABANDONMENT
2.6.1 Soil Gas Purging

The temporary probes were purged using a 1/16 horsepower GAST vacuum pump. During purging, the
vacuum, flow rate, estimated purge volume, and other pertinent field observations were monitored and
recorded on the Soil Vapor Sampling Form (Attachment D2). 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 purging, and thus
were considered stable and representative of ambient conditions at the time of sample collection. Table
D1 shows 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. Photographs and a schematic drawing of the sampling system are presented in Attachment
D3.

The temporary probes were purged at a rate of 200 to 250 milliliters per minute (ml/min) and had a
measured vacuum of 0 inches of water, indicating adequate air flow. In accordance with Section 5.4.1 of
the ADEQ (2011) Soil VVapor Sampling Guidance document, three to five internal volumes? of the sample
system were purged prior to collection of the soil gas sample. Purging and sampling of the temporary
probes was performed a minimum of 22 hours after the probe was installed. Copies of the Soil Vapor

Sampling Forms are included in Attachment D2.

2.6.2 Soil Gas Sample Collection

After purging, the pump was turned off and the 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

2 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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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 a 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
vacuum pump. The sampling manifold consisted of a valve, mechanical vacuum gauge, and flow meter.

Photographs and a schematic drawing of the sampling systems are included in Attachment D3.

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
(2011) guidance, 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. One soil gas sample was collected from each of the temporary probes, except BNL-2013-09.
The temporary probe BNL-2013-09 was pulled out of the ground by an unknown person before it could

be sampled.

A leak test was conducted as soil gas samples were collected. A leak detection gas, 2-propanol (a.k.a.
rubbing alcohol), was used to saturate the air space around the sample 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 are tight, samples were analyzed for the leak test compound. If the concentration of the leak check
compound 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). Four
duplicate samples were collected from the 20 temporary probes. The number of duplicate soil gas samples
collected from the temporary and existing probes during this LOU RI investigation in February and
March of 2013 was approximately 10 percent of the total number of samples. A minimum of one

duplicate sample was collected from each sample delivery group sent to the lab.
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2.6.3 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.

2.6.4 Abandonment of Temporary Probes

The temporary probes installed in BSL and BNL were not abandoned after sampling; the tubing was

sealed in a plastic bag so that additional samples can be collected, if necessary.

2.7 INVESTIGATION-DERIVED WASTE HANDLING

Due to the direct push drill method used to install the temporary probes, minimal amounts of
investigation-derived waste (IDW) were generated. IDW consisted of soil and soil/landfill waste
generated during direct push drilling, disposable gloves, and acrylic liners from the direct push sampling

probes.

Gloves, acrylic liners, and other non-soil wastes were collected in garbage bags and disposed of as trash.

Soils and landfill wastes from the BSL and BNL borings remained at the location of the probe.
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3.0 SUMMARY OF INVESTIGATION RESULTS
3.1 BROADWAY NORTH LANDFILL
3.1.1 Landfill Gas

The concentrations of LFG measured prior to sample collection are provided in Table D1. The oxygen
concentrations in the temporary soil gas probes in the BNL ranged from 14.6% to 21.0%. The lowest
concentration of oxygen was measured in BNL-2013-20. The methane concentrations ranged from 0.0%
to 4.6%. The highest concentration of methane was measured in BNL-2013-11. The carbon dioxide
concentrations ranged for 0.5% to 6.0%, with the highest concentration of carbon dioxide in
BNL-2013-20.

3.1.2 VOCs

Fifteen samples were collected from temporary probes in the BNL, including one duplicate sample. One
soil gas sample was collected from each of the temporary probes, except BNL-2013-09. The temporary
probe BNL-2013-09 was pulled out of the ground by an unknown person before it could be sampled.
Samples were analyzed by ESC Lab Sciences by EPA Method TO-15. A complete list of parameters
analyzed, along with the analytical results, is presented in Table D2. The maximum concentration
detected for each analyte, the equivalent soil concentration (calculated according to ADEQ, 2011), SRLs,
and minimum GPLs are presented at the end of Table D2. In Table D2, the soil equivalent concentration
of the maximum soil gas concentration for each analyte 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. A Detection Summary is present in Table D3. A discussion of specific chemicals of potential

concern is provided below:

3.1.21 PCE

PCE was detected in six of the 15 temporary soil gas probe samples in the BNL at concentrations above
the laboratory reporting limits. The highest soil gas PCE concentration was 0.19 milligrams per meter
cubed (mg/m®) (or micrograms per liter [ug/L]) in BNL-2013-08. Using the dimensionless Henry’s Law
conversion, the soil equivalent concentration of the highest soil gas PCE concentration is 0.000295
milligram per kilogram (mg/kg). This soil equivalent concentration is less than the minimum GPL of 0.80

mg/kg and the most stringent SRL of 0.51 mg/kg.
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3.122 TCE

TCE was detected in three of the 15 shallow temporary soil gas probe samples in the BNL at
concentrations above the laboratory reporting limits. The highest TCE concentration was 0.064 mg/m® (or
pg/L) in BNL-2013-08. The soil equivalent concentration of the highest soil gas TCE concentration is
0.000178 mg/kg. This soil equivalent concentration is less than the minimum GPL of 0.76 mg/kg and the
most stringent SRL of 3.0 mg/kg.

3.1.2.3 Vinyl Chloride

VC was detected in four of the 15 shallow temporary soil gas probe samples in the BNL at concentrations
above the laboratory reporting limits. The highest VC concentration was 0.028 mg/m? (or pg/L) in BNL-
2013-14. The soil equivalent concentration of the highest soil gas VC concentration is 0.000011 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 VC.

3.2 BROADWAY SOUTH LANDFILL
3.2.1 Landfill Gas

The concentrations of LFG measured prior to sample collection are provided in Tables D1. The oxygen
concentrations in the shallow temporary soil gas probes in the BSL ranged from 17.4% to 21.9%. The
lowest concentration of oxygen was measured in BSL-2013-01. The methane concentrations ranged from
0.0% to 0.4%. The highest concentration of methane was measured in BSL-2013-03. The carbon dioxide
concentrations ranged for 0.1% to 3.4%, with the highest concentration of carbon dioxide in
BSL-2013-01.

3.2.2 VOCs

Eight samples were collected from temporary probes in the BSL, including 3 duplicates. A complete list
of parameters analyzed, along with the analytical results, is presented in Table D4. The maximum
concentration detected for each analyte, the equivalent soil concentration (calculated according to ADEQ,
2011), SRLs, and minimum GPLs are presented at the end of Table D4. In Table D4, the soil equivalent
concentration of the maximum soil gas concentration for each analyte 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. A Detection Summary is presented in Table D5. A discussion of

specific chemicals of concern is provided below:
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3.22.1 PCE

PCE was detected in three of the eight temporary soil gas probe samples in the BSL at concentrations
above the laboratory reporting limits. The highest soil gas PCE concentration was 0.024 mg/m® (or pug/L)
in BSL-2013-04 from a depth of five feet bls. Using the dimensionless Henry’s Law conversion, the soil
equivalent concentration of the highest soil gas PCE concentration is 0.00004 mg/kg. This soil equivalent

concentration is less than the minimum GPL of 0.80 mg/kg and the most stringent SRL of 0.51 mg/kg.

3.22.2 TCE

TCE was not detected in the eight temporary soil gas probe samples in the BSL at concentrations above

the laboratory reporting limits.

3.2.2.3 Vinyl Chloride

Vinyl chloride (VC) was detected in two of the eight temporary soil gas probe samples in the BSL at
concentrations above the laboratory reporting limits. The highest VVC concentration was 0.0066 mg/m® (or
pg/L) in BSL-2013-03 from a depth of five feet. The soil equivalent concentration of the highest soil gas
VC concentration is 0.0000025 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 methylene chloride.
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4.0 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 gquantitation, 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 temporary probe samples are:

e The surrogate percent recovery for 1,4-bromofluorobenzene was out of criteria for the sample
BNL-2013-11. The associated positive result has been qualified as “J+” for an estimated value
with a high bias.

o Detections of the leak detection compound, 2-propanol, were less than the 4,069 parts per billion

by volume (ppbv) (or 10 mg/m®) criteria. No results were flagged for exceeding this criterion.

The data, as qualified, are considered useable for the intended purposes of evaluating soil quality and the

risks of onsite vapor exposure.
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Table D1

Landfill Gas Concentrations
Temporary Soil Gas Probes
Broadway North Landfill and Broadway South Landfill 2013

: Methane Carbon Dioxide Oxygen

Sample Point ID Date (% by volume) | (% by volume) | (% by i//glume)
BSL-2013-01 03/01/2013 0.0 3.4 17.4
BSL-2013-02 02/26/2013 0.1 2.3 17.9
BSL-2013-03 02/26/2013 0.4 1.0 19.1
BSL-2013-04 02/22/2013 0.3 0.1 21.9
BSL-2013-05 02/22/2013 0.1 1.1 20.3
BNL-2013-06 02/27/2013 0.0 3.6 17.9
BNL-2013-07 03/01/2013 0.2 1.9 21.0
BNL-2013-08 03/01/2013 0.4 5.9 15.6
BNL-2013-09 Probe vandalized prior to sampling event - No sample collected
BNL-2013-10 03/01/2013 0.1 2.4 19.5
BNL-2013-11 02/26/2013 4.6 3.9 15.6
BNL-2013-12 02/26/2013 0.3 2.2 18.7
BNL-2013-13 03/01/2013 0.1 0.5 19.8
BNL-2013-14 03/01/2013 1.7 1.4 19.2
BNL-2013-15 02/26/2013 0.3 0.9 20.6
BNL-2013-16 03/01/2013 0.0 2.0 19.5
BNL-2013-17 03/01/2013 0.3 3.4 17.4
BNL-2013-18 02/26/2013 0.2 3.1 17.8
BNL-2013-19 02/26/2013 1.1 4.1 16.5
BNL-2013-20 02/26/2013 0.3 6.0 14.6
Notes:

% - percentage by volume measured during soil gas purge.
Sample ID (BNL-2013-20) = probe ID (BNL-2013-20). The depth of the probe is NOT included
in the sample ID. All the temporary probes in this table had a sample depth of 5 feet below land

surface.
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Table D2

Soil Gas Analytical Results
Temporary Shallow Probes
Broadway North Landfill 2013

Location ID BNL-2013-06 BNL-2013-07 BNL-2013-08 BNL-2013-10 [BNL-2013-10DUP| BNL-2013-11 BNL-2013-12 BNL-2013-13 BNL-2013-14 BNL-2013-15 BNL-2013-16
Sample ID,; BNL-2013-06-5 BNL-2013-07-5 [ BNL-2013-08-5 | BNL-2013-10-5 | BNL-2013-100-5 [ BNL-2013-11-5 BNL-2013-12-5 [ BNL-2013-13-5 | BNL-2013-14-5 | BNL-2013-15-5 [ BNL-2013-16-5
Latitude (Degrees) 32°13'53.52"N 32°13'49.04"N 32°13'45.04"N 32°13'41.00"N 32°13'38.98"N 32°13'39.04"N 32°13'36.06"N 32°13'33.29"N 32°13'35.24"N 32°13'36.40"N
Longitude (Degrees) 110°50'3.47"W 110°50'2.03"W 110°50'2.53"W 110°50'13.81"W 110°50'9.00"W 110°50'2.31"W_| 110°50'14.01"W | 110°50'8.55"W 110°50'3.51"W_| 110°49'55.86"W
Collect Date 2/27/2013 3/1/2013 3/1/2013 3/1/2013 2/26/2013 2/26/2013 3/1/2013 3/1/2013 2/26/2013 3/1/2013
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
TO-15 71-43-2 _|Benzene mg/m® | <0.00128 <0.00128 0.022 <0.00511 <0.00128 0.017 J+ 0.0018 <0.00128 0.057 0.0051 <0.00128
TO-15 74-83-9 |Bromomethane mg/m® | <0.00155 <0.00155 <0.00621 <0.00621 <0.00155 <0.00155 <0.00155 <0.00155 <0.00776 <0.00155 <0.00155
TO-15 56-23-5 |Carbon tetrachloride mg/m® | <0.00252 <0.00252 <0.0101 <0.0101 <0.00252 <0.00252 <0.00252 <0.00252 <0.0126 <0.00252 <0.00252
TO-15 108-90-7 [Chlorobenzene mg/m® | <0.00185 <0.00185 <0.00739 <0.00739 <0.00185 <0.00185 <0.00185 <0.00185 <0.00924 <0.00185 <0.00185
TO-15 75-00-3 _|Chloroethane mg/m® | <0.00106 <0.00106 <0.00422 <0.00422 <0.00106 <0.00106 <0.00106 <0.00106 <0.00528 <0.00106 <0.00106
TO-15 67-66-3 |Chloroform mg/m® 0.026 <0.00195 0.44 <0.00779 <0.00195 <0.00195 0.063 <0.00195 <0.00973 <0.00195 <0.00195
TO-15 74-87-3 _|Chloromethane mg/m® | <0.000826 <0.000826 <0.00330 <0.00330 <0.000826 <0.000826 <0.000826 0.0014 <0.00413 <0.000826 <0.000826
TO-15 106-93-4 [1,2-Dibromoethane mg/m® | <0.00308 <0.00308 <0.0123 <0.0123 <0.00308 <0.00308 <0.00308 <0.00308 <0.0154 <0.00308 <0.00308
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m® | <0.00240 <0.00240 <0.00962 <0.00962 <0.00240 <0.00240 <0.00240 <0.00240 <0.0120 <0.00240 <0.00240
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m® | <0.00240 <0.00240 <0.00962 <0.00962 <0.00240 <0.00240 <0.00240 <0.00240 <0.0120 <0.00240 <0.00240
TO-15 106-46-7 [1,4-Dichlorobenzene mg/m® | <0.00240 <0.00240 0.18 <0.00962 <0.00240 0.0037 J+ [ <0.00240 <0.00240 <0.0120 <0.00240 <0.00240
TO-15 107-06-2 [1,2-Dichloroethane mg/m® | <0.00162 <0.00162 <0.00648 <0.00648 <0.00162 0.0065 J+ | <0.00162 <0.00162 <0.00810 <0.00162 <0.00162
TO-15 75-34-3 |1,1-Dichloroethane mag/m°® | <0.00160 <0.00160 <0.00641 <0.00641 <0.00160 <0.00160 <0.00160 <0.00160 <0.00802 <0.00160 <0.00160
TO-15 75-35-4 [1,1-Dichloroethene mg/m® | <0.00159 <0.00159 <0.00634 <0.00634 <0.00159 <0.00159 <0.00159 <0.00159 <0.00793 <0.00159 <0.00159
TO-15 156-59-2 [cis-1,2-Dichloroethene mag/m°® | <0.00159 <0.00159 0.083 <0.00634 <0.00159 0.013 J+ | <0.00159 <0.00159 0.027 <0.00159 <0.00159
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m® | <0.00159 <0.00159 <0.00634 <0.00634 <0.00159 <0.00159 <0.00159 <0.00159 <0.00793 <0.00159 <0.00159
TO-15 78-87-5 |1,2-Dichloropropane mg/m® | <0.00185 <0.00185 <0.00739 <0.00739 <0.00185 <0.00185 <0.00185 <0.00185 <0.00924 <0.00185 <0.00185
TO-15 10061-01-5 [cis-1,3-Dichloropropene mg/m® | <0.00182 <0.00182 <0.00726 <0.00726 <0.00182 <0.00182 <0.00182 <0.00182 <0.00908 <0.00182 <0.00182
TO-15 10061-02-6 |trans-1,3-Dichloropropene mg/m® | <0.00182 <0.00182 <0.00726 <0.00726 <0.00182 <0.00182 <0.00182 <0.00182 <0.00908 <0.00182 <0.00182
TO-15 100-41-4 |Ethylbenzene mg/m® 0.003 <0.00173 0.28 <0.00694 <0.00173 0.029 J+ | <0.00173 <0.00173 <0.00867 0.0036 0.0028
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® | <0.00307 <0.00307 <0.0123 <0.0123 <0.00307 <0.00307 <0.00307 <0.00307 <0.0153 <0.00307 <0.00307
TO-15 75-69-4 |Trichlorofluoromethane- Freon 11 mg/m® | <0.00225 0.0034 <0.00899 <0.00899 0.0027 <0.00225 0.025 <0.00225 <0.0112 <0.00225 <0.00225
TO-15 75-71-8 |Dichlorodifluoromethane- Freon 12 mg/m° 1.2 0.64 3.3 0.013 <0.00198 0.013 J+ 0.13 0.0033 0.089 0.024 0.011
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mc]/m3 0.34 0.34 1.7 0.049 0.038 0.22 J+ 0.17 <0.00280 0.77 0.1 0.26
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® | <0.0135 <0.0135 <0.0538 <0.0538 <0.0135 <0.0135 <0.0135 <0.0135 <0.0673 <0.0135 <0.0135
TO-15 75-09-2  |Methylene Chloride mg/m® | <0.00139 <0.00139 0.028 <0.00556 <0.00139 0.0097 J+ | <0.00139 0.014 <0.00694 0.0035 <0.00139
TO-15 100-42-5 |Styrene mag/m° | 0.0032 <0.00170 <0.00681 <0.00681 0.0031 0.0051 J+ 0.0037 <0.00170 <0.00851 0.0034 0.0085
TO-15 79-34-5 ]1,1,2,2-Tetrachloroethane mg/m® | <0.00275 <0.00275 <0.0110 <0.0110 <0.00275 <0.00275 <0.00275 <0.00275 <0.0137 <0.00275 <0.00275
TO-15 127-18-4 [Tetrachloroethylene (PCE) mg/m° 0.039 0.012 0.19 <0.0109 <0.00272 <0.00272 <0.00272 <0.00272 <0.0136 <0.00272 0.011
TO-15 108-88-3 [Toluene mg/m® | 0.0041 0.0023 0.13 <0.00603 0.0041 0.035 J+ 0.0068 0.0022 0.016 0.018 0.0072
TO-15 120-82-1 [1,2,4-Trichlorobenzene mg/m® | <0.00933 <0.00933 <0.0373 <0.0373 <0.00933 <0.00933 <0.00933 <0.00933 <0.0466 <0.00933 <0.00933
TO-15 71-55-6  |1,1,1-Trichloroethane mg/m® | <0.00218 <0.00218 <0.00870 <0.00870 <0.00218 <0.00218 0.006 <0.00218 <0.0109 <0.00218 <0.00218
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m® | <0.00218 <0.00218 <0.00870 <0.00870 <0.00218 <0.00218 <0.00218 <0.00218 <0.0109 <0.00218 <0.00218
TO-15 79-01-6 _|Trichloroethylene (TCE) mg/m® | <0.00214 <0.00214 0.064 <0.00857 <0.00214 0.0039 J+ | <0.00214 <0.00214 <0.0107 <0.00214 <0.00214
TO-15 95-63-6 |1,2,4-Trimethylbenzene ma/m® | 0.0022 <0.00196 0.28 <0.00785 0.0042 0.023 J+ [ <0.00196 0.0083 <0.00982 0.054 <0.00196
TO-15 108-67-8 [1,3,5-Trimethylbenzene mg/m® | <0.00196 <0.00196 0.16 <0.00785 <0.00196 0.0083 J+ | <0.00196 <0.00196 <0.00982 0.038 <0.00196
TO-15 75-01-4 |Vinyl chloride mg/m® | <0.00102 <0.00102 0.0097 <0.00409 <0.00102 <0.00102 <0.00102 <0.00102 0.028 <0.00102 <0.00102
TO-15 1330-20-7 |Xylenes, Total mg/m® [ 0.0078 <0.00521 0.74 <0.0208 <0.00521 0.042 J+ 0.0065 <0.00521 <0.0261 0.027 0.0087
TO-15 67-63-0 |2-Propanolg mag/m°® 0.019 0.0088 <0.0246 <0.0246 <0.00615 0.024 <0.00615 0.0066 <0.0307 4.9 0.014
Notes: Notes continued:
mg/m3 milligrams per cubic meter 1  Sample ID (BNL-2013-20) = probe ID (BNL-2013-20). The depth of the probe is NOT included in the sample ID. All the temporary probes in this table had a sample depth of 5 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_services/title_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 6  Maximum soil gas result of Methylene Chloride detected in BNL-2013-08 and BNL-2013-17 at 0.028 mg/nf.

UNK  Depth unknown * Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.

WH Wellhead **  Based on SRL for CAS 542-75-6.

SRL  Soil Remediation Level ***  |ndicates GPL based upon saturation limit.

GPL  Groundwater Protection Level Qualifiers:

ual  Qualifier
Shaded cell indicates detection

SRLs.

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/n?). These values

are very small and do not result in any substantive difference relative to
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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

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

B3

(-) Indicates a low bias.

)
<

Indicates a high bias.
Less than laboratory reporting limit.
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(ESC) - The indicated compound was found in the associated method blank, but all reported samples were non-detect.

The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
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LOU Remedial Investigation Report
Broadway-Pantano WQARF Site



Table D2

Soil Gas Analytical Results
Temporary Shallow Probes
Broadway North Landfill 2013

Location ID BNL-2013-17 BNL-2013-18 BNL-2013-19 BNL-2013-20 : -
Sample ID, BNL-2013-175 | BNL-2013-185 | BNL-2013-195 | BNL-2013-20-5 Soil Soil Remediation Levelss
Latitude (Degrees) 32°13'32.83"N 32°13'30.98"N 32°13'29.23"N 32°13'26.33"N ) ) . Residential SRL
Longitude (Degrees) 110°4955.79'W | 110°50L.O1'W | 110°505.43'W_| 110°49'55.27"W | Max Soil Gas | Max Soil Gas |Equivalent of : | Minimum GPL,
Collect Date 3712013 212612013 212612013 212612013 Result Result  |Max Soil Gas|  Carcinogen _ Non-Residential (malkg)
(mg/m3) Location Result, L . Non-Carcinogen SRL g/kg
Method | CAS No. Parameter Units Value |[Qual| Value |Qual| Value |Qual| Value |Qual (mg/kg) |107 Risk|10™ Risk (mg/kg) (mg/kg)
(mg/kg) | (mg/kg)

TO-15 71-43-2 _|Benzene ma/m® 0.023 0.0038 0.061 <0.00128 0.061 BNL-2013-19 0.000133 0.65 NA 14 0.70
TO-15 74-83-9 |Bromomethane mg/m® | <0.00621 <0.00155 <0.00776 <0.00155 ND 3.9 13
TO-15 56-23-5 |Carbon tetrachloride mg/m® [ <0.0101 <0.00252 <0.0126 <0.00252 ND 0.25 25 2.2 55 0.95
TO-15 108-90-7 |Chlorobenzene mg/m® | <0.00739 <0.00185 <0.00924 <0.00185 ND 150 530 16.5
TO-15 75-00-3 |Chloroethane mg/m® | <0.00422 <0.00106 <0.00528 <0.00106 ND 3 30 65
TO-15 67-66-3 |Chloroform mg/m* 0.11 0.0034 <0.00973 <0.00195 0.44 BNL-2013-08 0.0011 0.94 9.4 20
TO-15 74-87-3 _|Chloromethane mg/m® | <0.00330 <0.000826 <0.00413 <0.000826 0.0014 BNL-2013-13 0.000001 48 160
TO-15 106-93-4 |1,2-Dibromoethane mg/m® [ <0.0123 <0.00308 <0.0154 <0.00308 ND 0.029 0.29 0.63
TO-15 95-50-1 |1,2-Dichlorobenzene ma/m?> 0.016 <0.00240 <0.0120 <0.00240 0.016 BNL-2013-17 0.00049 600* 600* 116%+*
TO-15 541-73-1 [1,3-Dichlorobenzene mg/m® | <0.00962 <0.00240 <0.0120 <0.00240 ND 530 600*
TO-15 106-46-7 |1,4-Dichlorobenzene ma/m® 0.16 <0.00240 <0.0120 0.084 0.18 BNL-2013-08 0.00433 35 35 79 27
TO-15 107-06-2 |1,2-Dichloroethane mg/m® | <0.00648 <0.00162 <0.00810 <0.00162 0.0065 BNL-2013-11 0.000034 0.28 2.8 6 0.23
TO-15 75-34-3 _|1,1-Dichloroethane mg/m° | <0.00641 <0.00160 <0.00802 <0.00160 ND 510 1,700* 0.85
TO-15 75-35-4 [1,1-Dichloroethene mg/m® | <0.00634 <0.00159 <0.00793 <0.00159 ND 120 410
TO-15 156-59-2 |cis-1,2-Dichloroethene mg/m® 0.071 <0.00159 0.03 <0.00159 0.083 BNL-2013-08 0.000171 43 150 5.3
TO-15 156-60-5 |trans-1,2-Dichloroethene mg/m® | <0.00634 <0.00159 <0.00793 <0.00159 ND 69 230 9.2
TO-15 78-87-5 |1,2-Dichloropropane mg/m® | <0.00739 <0.00185 <0.00924 <0.00185 ND 0.34 34 7.4 0.36
TO-15 10061-01-5 |cis-1,3-Dichloropropene mg/m® | <0.00726 <0.00182 <0.00908 <0.00182 ND 0.7g% 7 g 18
TO-15 10061-02-6 [trans-1,3-Dichloropropene mg/m° | <0.00726 <0.00182 <0.00908 <0.00182 ND ) )
TO-15 100-41-4 |Ethylbenzene mg/m* 0.39 0.0022 <0.00867 0.0021 0.39 BNL-2013-17 0.00282 400* 400* 82***
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m® [ <0.0123 <0.00307 <0.0153 <0.00307 ND 5,600* 5,600*
TO-15 75-69-4 |Trichlorofluoromethane- Freon 11 mg/m® | <0.00899 <0.00225 <0.0112 0.034 0.034 BNL-2013-20 0.000009 390 1,300
TO-15 75-71-8 |Dichlorodifluoromethane- Freon 12 mg/m® 3.2 0.046 0.49 0.036 3.3 BNL-2013-08 0.00070 94 310
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mg/m® 1.1 0.13 0.43 0.022 1.7 BNL-2013-08 0.00039
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m® [ <0.0538 <0.0135 <0.0673 <0.0135 ND 7 70 18 180
TO-15 75-09-2  |Methylene Chloride mg/m® 0.028 <0.00139 <0.00694 <0.00139 0.028 BNL-2013-08; | 0.000058 9.3 93 210
TO-15 100-42-5 [Styrene ma/m® 0.029 0.0043 <0.00851 0.0022 0.029 BNL-2013-17 0.00123 1,500* 1,500* 45
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m® | <0.0110 <0.00275 <0.0137 <0.00275 ND 0.42 4.2 9.3
TO-15 127-18-4 |Tetrachloroethylene (PCE) ma/m® 0.041 <0.00272 <0.0136 0.0059 0.19 BNL-2013-08 0.00030 0.51 5.1 13 0.8
TO-15 108-88-3 |Toluene mg/m® 0.32 0.0075 0.012 0.0031 0.32 BNL-2013-17 0.00146 650* 650* 159**+*
TO-15 120-82-1 |1,2,4-Trichlorobenzene mg/m® [ <0.0373 <0.00933 <0.0466 <0.00933 ND 62 220
TO-15 71-55-6  |1,1,1-Trichloroethane mg/m® | <0.00870 <0.00218 <0.0109 <0.00218 0.006 BNL-2013-12 0.000008 1,200* 1,200* 0.94
TO-15 79-00-5 |1,1,2-Trichloroethane mg/m® | <0.00870 <0.00218 <0.0109 <0.00218 ND 0.74 7.4 16
TO-15 79-01-6 _[Trichloroethylene (TCE) mg/m* 0.023 <0.00214 <0.0107 <0.00214 0.064 BNL-2013-08 0.00018 3 30 17 65 0.76
TO-15 95-63-6 |1,2,4-Trimethylbenzene ma/m® 0.59 0.0029 <0.00982 0.0059 0.59 BNL-2013-17 0.0576 52 170
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m* 0.27 <0.00196 <0.00982 0.0037 0.27 BNL-2013-17 0.00428 21 70
TO-15 75-01-4 |Vinyl chloride mg/m° | 0.0072 <0.00102 0.01 <0.00102 0.028 BNL-2013-14 0.000011 0.085 NA 0.75
TO-15 1330-20-7 |Xylenes, Total mg/m® 0.4 0.0082 <0.0261 <0.00521 0.74 BNL-2013-08 0.00662 270 420* o Rl
TO-15 67-63-0 [2-Propanolg mg/m°® | <0.0246 0.025 0.13 <0.00615 4.9 BNL-2013-15 NA NA
Notes: Notes continued:

mg/m3 milligrams per cubic meter 1  Sample ID (BNL-2013-20) = probe ID (BNL-2013-20). The depth of the probe is NOT included in the sample ID. All the temporary probes in this table had a sample depth of 5 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_services/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

ual  Qualifier
Shaded cell indicates detection

SRLs.

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/nt). These values

are very small and do not result in any substantive difference relative to
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**  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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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.
Maximum soil gas result of Methylene Chloride detected in BNL-2013-08 and BNL-2013-17 at 0.028 mg/r.
Indicates SRL is based on the chemical-specific saturation level in soil for volatile organic chemicals only.
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LOU Remedial Investigation Report
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Table D3

Detection Summary - Temporary Soil Gas Probes
Broadway North Landfill 2013

Feb-Mar 2013 Feb-Mar 2013
Compound Samples Number of Maximun_1 Loca_tion of
Analyzed | detections > RL | Concentration Maximum
(mg/m?) Concentration
Benzene 15 8 0.061 BNL-2013-19
Bromomethane 15 0 ND
Carbon tetrachloride 15 0 ND
Chlorobenzene 15 0 ND
Chloroethane 15 0 ND
Chloroform 15 5 0.44 BNL-2013-08
Chloromethane 15 2 0.0014 BNL-2013-13
1,2-Dibromoethane 15 0 ND
1,2-Dichlorobenzene 15 1 0.016 BNL-2013-17
1,3-Dichlorobenzene 15 0 ND
1,4-Dichlorobenzene 15 4 0.18 BNL-2013-08
1,2-Dichloroethane 15 1 0.0065 BNL-2013-11
1,1-Dichloroethane 15 0 ND
1,1-Dichloroethene 15 0 ND
cis-1,2-Dichloroethene 15 1 0.083 BNL-2013-08
trans-1,2-Dichloroethene 15 0 ND
1,2-Dichloropropane 15 0 ND
cis-1,3-Dichloropropene 15 0 ND
trans-1,3-Dichloropropene 15 0 ND
Ethylbenzene 15 8 0.39 BNL-2013-17
1,1,2-Trichlorotrifluoroethane 15 0 ND
Trichlorofluoromethane 15 4 0.034 BNL-2013-20
Dichlorodifluoromethane 15 14 3.3 BNL-2013-08
1,2-Dichlorotetrafluoroethane 15 14 1.7 BNL-2013-08
Hexachloro-1,3-butadiene 15 0 ND
Methylene Chloride 15 5 0.028 BNL-2013-08*
2-Propanol 15 8 4.9 BNL-2013-15
Styrene 15 9 0.029 BNL-2013-17
1,1,2,2-Tetrachloroethane 15 0 ND
Tetrachloroethylene (PCE) 15 6 0.19 BNL-2013-08
Toluene 15 14 0.32 BNL-2013-17
1,2,4-Trichlorobenzene 15 0 ND
1,1,1-Trichloroethane 15 1 0.006 BNL-2013-12
1,1,2-Trichloroethane 15 0 ND
Trichloroethylene (TCE) 15 3 0.064 BNL-2013-08
1,2,4-Trimethylbenzene 15 9 0.59 BNL-2013-17
1,3,5-Trimethylbenzene 15 5 0.27 BNL-2013-17
Vinyl chloride 15 4 0.028 BNL-2013-14
Xylenes, Total 15 8 0.74 BNL-2013-08

Notes:

* Maximum soil gas result of Methylene Chloride detected in BNL-2013-08 and BNL-2013-17 at 0.028 mg/nf.
mg/m® - milligrams per meter cubed

ND - Not detected above reporting limit

RL - Laboratory reporting limits

Sample ID (BNL-2013-20) = probe ID (BNL-2013-20). The depth of the probe is NOT included in the sample ID.
All the temporary probes in this table had a sample depth of 5 feet below land surface.
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Table D4

Soil Gas Analytical Results
Temporary Shallow Probes
Broadway South Landfill 2013

Location ID BSL-2013-01 BSL-2013-01DUP BSL-2013-02 BSL-2013-03 BSL-2013-03DUP BSL-2013-04 BSL-2013-05 BSL-2013-05DUP . .
Soil Remediation Levels;
Sample 1D, BSL-2013-01-5 BSL-2013-010-5 BSL-2013-02-5 BSL-2013-03-5 BSL-2013-030-5 BSL-2013-04-5 BSL-2013-05-5 BSL-2013-050-5 Soil
Congiuse (Degress] 947 26w i 4048 67 i 404655 Fr0r 455,350 Fi0e 4055 66 Ma Soil Gas | ax ol Gas Equivalent of Residenial SRL | vinimum oL,
: : : : : Result Result Max Soil Gas - Non-Residential
Collect Date 3/1/2013 3/1/2013 2/26/2013 2/26/2013 2/26/2013 2/22/2013 2/22/2013 2/22/2013 (mg/mg) Location Result, Carcinogen ) SRL (mg/kg)
- (makg)  |10° Risk|10° Risk| "o Areinogen (mglkg)
Method [ CAS No. Parameter Units Value Qual Value Qual Value Qual Value Qual Value Qual Value Qual Value Qual Value Qual (mg/kg) | (mg/kg) (mg/kg)
TO-15 71-43-2 [Benzene mg/m3 <0.0102 <0.0128 0.0025 0.03 0.02 0.0028 0.0061 0.007 0.03 BSL-2013-03| 0.000065 0.65 NA 1.4 0.70
TO-15 74-83-9 [Bromomethane mg/m3 <0.0124 <0.0155 <0.00155 <0.00621 <0.00155 <0.00155 <0.00155 <0.00155 ND 3.9 13
TO-15 56-23-5 |[Carbon tetrachloride mg/m3 <0.0202 <0.0252 <0.00252 <0.0101 <0.00252 <0.00252 <0.00252 <0.00252 ND 0.25 2.5 2.2 5.5 0.95
TO-15 108-90-7 |Chlorobenzene mg/m3 <0.0148 <0.0185 <0.00185 <0.00739 <0.00185 <0.00185 <0.00185 <0.00185 ND 150 530 16.5
TO-15 75-00-3 [Chloroethane mg/m3 <0.00844 <0.0106 <0.00106 <0.00422 <0.00106 <0.00106 <0.00106 <0.00106 ND 3 30 65
TO-15 67-66-3 |Chloroform mg/m3 <0.0156 <0.0195 <0.00195 <0.00779 <0.00195 <0.00195 <0.00195 <0.00195 ND 0.94 9.4 20
TO-15 74-87-3 |[Chloromethane mg/m3 <0.00661 0.013 <0.000826 <0.00330 <0.000826 <0.000826 <0.000826 <0.000826 0.013 BSL-2013-01 0.000009 48 160
TO-15 106-93-4 |1,2-Dibromoethane mg/m3 <0.0246 <0.0308 <0.00308 <0.0123 <0.00308 <0.00308 <0.00308 <0.00308 ND 0.029 0.29 0.63
TO-15 95-50-1 |1,2-Dichlorobenzene mg/m3 <0.0192 <0.0240 <0.00240 <0.00962 <0.00240 <0.00240 <0.00240 <0.00240 ND 600* 600* 116%**
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m3| <0.0192 <0.0240 <0.00240 <0.00962 <0.00240 <0.00240 <0.00240 <0.00240 ND 530 600*
TO-15 106-46-7 |1,4-Dichlorobenzene mg/m3 <0.0192 <0.0240 <0.00240 <0.00962 <0.00240 <0.00240 <0.00240 <0.00240 ND 3.5 35 79 27
TO-15 107-06-2 |1,2-Dichloroethane mg/m3 <0.0130 <0.0162 <0.00162 <0.00648 <0.00162 <0.00162 <0.00162 <0.00162 ND 0.28 2.8 6 0.23
TO-15 75-34-3 |1,1-Dichloroethane mg/m3 <0.0128 <0.0160 <0.00160 <0.00641 <0.00160 <0.00160 <0.00160 <0.00160 ND 510 1,700* 0.85
TO-15 75-35-4 |1,1-Dichloroethene mg/m3 <0.0127 <0.0159 <0.00159 <0.00634 <0.00159 <0.00159 <0.00159 <0.00159 ND 120 410
TO-15 156-59-2 |cis-1,2-Dichloroethene mg/m3 <0.0127 <0.0159 <0.00159 0.017 0.012 <0.00159 <0.00159 <0.00159 0.017 BSL-2013-03 | 0.000035 43 150 5.3
TO-15 156-60-5 |[trans-1,2-Dichloroethene mg/m3 <0.0127 <0.0159 <0.00159 <0.00634 <0.00159 <0.00159 <0.00159 <0.00159 ND 69 230 9.2
TO-15 78-87-5 |1,2-Dichloropropane mg/m3 <0.0148 <0.0185 <0.00185 <0.00739 <0.00185 <0.00185 <0.00185 <0.00185 ND 0.34 3.4 7.4 0.36
TO-15 | 10061-01-5 |cis-1,3-Dichloropropene mg/m3 <0.0145 <0.0182 <0.00182 <0.00726 <0.00182 <0.00182 <0.00182 <0.00182 ND 079+ 7 gwr 1%+
TO-15 [ 10061-02-6 [trans-1,3-Dichloropropene mg/m3 <0.0145 <0.0182 <0.00182 <0.00726 <0.00182 <0.00182 <0.00182 <0.00182 ND
TO-15 100-41-4 |Ethylbenzene mg/m3 <0.0139 <0.0173 <0.00173 <0.00694 0.004 0.0019 0.048 0.056 0.056 BSL-2013-05 0.00041 400* 400* [ Viiid
TO-15 76-13-1 |1,1,2-Trichlorotrifluoroethane- Freon 113 mg/m3 <0.0245 <0.0307 <0.00307 <0.0123 <0.00307 <0.00307 <0.00307 <0.00307 ND 5,600* 5,600*
TO-15 75-69-4 |Trichlorofluoromethane- Freon 11 mg/m3 <0.0180 <0.0225 <0.00225 <0.00899 <0.00225 <0.00225 <0.00225 <0.00225 ND 390 1,300
TO-15 75-71-8 |Dichlorodifluoromethane- Freon 12 mg/m3 0.024 0.022 0.0037 0.064 0.04 0.049 0.049 0.035 0.064 BSL-2013-03| 0.000014 94 310
TO-15 76-14-2 |1,2-Dichlorotetrafluoroethane- Freon 114 mg/m3 0.027 <0.0280 0.055 0.05 0.032 0.0067 0.046 0.055 0.055 BSL-2013-05| 0.000013
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m3 <0.108 <0.1350 <0.0135 <0.0538 <0.0135 <0.0135 <0.0135 <0.0135 ND 7 70 18 180
TO-15 75-09-2 [Methylene Chloride mg/m3 <0.0111 <0.0139 0.0097 0.013 0.0063 0.0028 0.0056 0.0023 0.013 BSL-2013-03| 0.000027 9.3 93 210
TO-15 100-42-5 |Styrene mg/m3 <0.0136 <0.0170 0.0038 <0.00681 0.0019 0.0032 0.16 0.18 0.18 BSL-2013-05 0.00761 1,500* 1,500* 45
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m3 <0.0220 <0.0275 <0.00275 <0.0110 <0.00275 <0.00275 <0.00275 <0.00275 ND 0.42 4.2 9.3
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m3 <0.0217 <0.0272 <0.00272 <0.0109 <0.00272 0.024 0.0081 0.0081 0.024 BSL-2013-04| 0.000037 0.51 5.1 13 0.8
TO-15 108-88-3 |Toluene mg/m3 <0.0121 <0.0151 0.0057 0.023 0.017 0.0075 0.012 0.014 0.023 BSL-2013-03 0.00011 650* 650* 159%*x
TO-15 120-82-1 |1,2,4-Trichlorobenzene mg/m3 <0.0748 <0.0933 <0.00933 <0.0373 <0.00933 <0.00933 <0.00933 <0.00933 ND 62 220
TO-15 71-55-6 |1,1,1-Trichloroethane mg/m3 <0.0174 <0.0218 <0.00218 <0.00870 <0.00218 <0.00218 <0.00218 <0.00218 ND 1,200* 1,200* 0.94
TO-15 79-00-5 [1,1,2-Trichloroethane mg/m3 <0.0174 <0.0218 <0.00218 <0.00870 <0.00218 <0.00218 <0.00218 <0.00218 ND 0.74 7.4 16
TO-15 79-01-6 _[Trichloroethylene (TCE) mg/m3| <0.0171 <0.0214 <0.00214 <0.00857 <0.00214 <0.00214 <0.00214 <0.00214 ND 3 30 17 65 0.76
TO-15 95-63-6 |1,2,4-Trimethylbenzene mg/m3 <0.0157 <0.0196 <0.00196 0.016 <0.00196 0.0024 <0.00196 <0.00196 0.016 BSL-2013-03 0.00156 52 170
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m3 <0.0157 <0.0196 <0.00196 <0.00785 <0.00196 <0.00196 <0.00196 <0.00196 ND 21 70
TO-15 75-01-4 |Vinyl chloride mg/m3 <0.00818 <0.0102 <0.00102 0.0066 0.0038 <0.00102 <0.00102 <0.00102 0.0066 BSL-2013-03 | 0.000002 0.085 NA 0.75
TO-15 1330-20-7 [Xylenes, Total mg/m3 <0.0417 <0.0521 0.0065 <0.0208 0.0082 0.0074 0.0082 0.0096 0.0096 BSL-2013-05 0.00009 270 420* i il
TO-15 67-63-0 |2-Propanols mg/m3 <0.0492 <0.0615 <0.00615 <0.0246 0.01 <0.00615 J <0.00615 J <0.00615 J 0.01 BSL-2013-03 NA
Notes: Notes continued:
mg/m®  milligrams per cubic meter 1  Sample ID (BSL-2013-04) = probe ID (BSL-2013-04). The depth of the probe is NOT included in the sample ID. All the temporary probes in this table had a sample depth of 5 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_services/title_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-specific saturation level in soil for volatile organic chemicals only.
UNK  Depth unknown **  Based on SRL for CAS 542-75-6.
WH  Wellhead *** |ndicates GPL based upon saturation limit.
SRL  Soil Remediation Level Qualifiers:
GPL  Groundwater Protection Level J  Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
Qual  Qualifier U Undetected: The analyte was analyzed for, but not detected.

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/rﬁ). These values are

very small and do not result in any substantive difference relative to

SRLs.
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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 D5
Detection Summary - Temporary Soil Gas Probes
Broadway South Landfill 2013

Feb-Mar 2013 Feb-Mar 2013
Compound Samples Number of Maximum Location of
Analyzed detections > RL Concentration Maximum
(mg/m®) Concentration
Benzene 8 6 0.03 BSL-2013-03
Bromomethane 8 0 ND
Carbon tetrachloride 8 0 ND
Chlorobenzene 8 0 ND
Chloroethane 8 0 ND
Chloroform 8 0 ND
Chloromethane 8 1 0.013 BSL-2013-01
1,2-Dibromoethane 8 0 ND
1,2-Dichlorobenzene 8 0 ND
1,3-Dichlorobenzene 8 0 ND
1,4-Dichlorobenzene 8 0 ND
1,2-Dichloroethane 8 0 ND
1,1-Dichloroethane 8 0 ND
1,1-Dichloroethene 8 0 ND
cis-1,2-Dichloroethene 8 2 0.017 BSL-2013-03
trans-1,2-Dichloroethene 8 0 ND
1,2-Dichloropropane 8 0 ND
cis-1,3-Dichloropropene 8 0 ND
trans-1,3-Dichloropropene 8 0 ND
Ethylbenzene 8 4 0.056 BSL-2013-05
1,1,2-Trichlorotrifluoroethane 8 0 ND
Trichlorofluoromethane 8 0 ND
Dichlorodifluoromethane 8 8 0.064 BSL-2013-03
1,2-Dichlorotetrafluoroethane 8 7 0.055 BSL-2013-05
Hexachloro-1,3-butadiene 8 0 ND
Methylene Chloride 8 6 0.013 BSL-2013-03
2-Propanol 8 1 0.01 BSL-2013-03
Styrene 8 5 0.18 BSL-2013-05
1,1,2,2-Tetrachloroethane 8 0 ND
Tetrachloroethylene (PCE) 8 3 0.024 BSL-2013-04
Toluene 8 6 0.023 BSL-2013-03
1,2,4-Trichlorobenzene 8 0 ND
1,1,1-Trichloroethane 8 0 ND
1,1,2-Trichloroethane 8 0 ND
Trichloroethylene (TCE) 8 0 ND
1,2,4-Trimethylbenzene 8 2 0.016 BSL-2013-03
1,3,5-Trimethylbenzene 8 0 ND
Vinyl chloride 8 2 0.0066 BSL-2013-03
Xylenes, Total 8 5 0.0096 BSL-2013-05

Notes:

mg/m® - milligrams per meter cubed

ND - Not detected above reporting limit

RL - Laboratory reporting limits

Sample ID (BSL-2013-03) = probe ID (BSL-2013-03). The depth of the probe is NOT included in the
sample ID. All the temporary probes in this table had a sample depth of 5 feet below land surface.
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ATTACHMENT D1
SOIL GAS PROBE INSTALLATION FORMS
SHALLOW TEMPORARY SOIL GAS PROBES
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Logged By M. Busby

35050 74,93
BIA 50 .05

Northing
Easting

Date/Time Installed 2/22/13 ¢4co

Drilling Contractor _(seo mechanres

N
Loy

(Iﬁiant Location Nap
%

@) BNL-20130C
ANOP-7

, () BVL-20B3-D7
DOP-2

~l00

Not 40 Scale

Purge Volume Calculation

Volume Tubing = (Dype/2)? * 3.14 *
(Luper12) * 16.3866

Volume of Sandpack = (Dy,/2)? *3.14
*Hsandpack * 03) * 16.3866

Implant Purge Volume

Tubing Diameter (in) _ 3/ [l
Length of Tubing (ft) 6
Borehole Diameter (in) 23/ g
Height of Sand (in) 12
Purge Volume of Tubing (ml) Hg
Purge Volume of Sandpack (ml) 571

Purge Volume of Tubing+Sandpack (ml) _AtF

Implant As-Built Diagram

Soil Borehole Log

— Bentonite =

GhipEE=

Depth of Land L{crlified Soil Classification System
Materials Surface Lis
° Silty Sand wl Grve | (1) Mederbly
Sorted £ine Sand k// grave Xech +o
7l1: SYR &/ Reddh Braw{\‘ leose
51,*7Ar/7r Morst top oS §I.; hly
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ounde A 70% Son d IS |+
35 Recovery > Crave] py trag b olbserwd
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Soil Gas Implant ID gy L-2013-04

35 5351, 54
215637, %%

Northing
Easting

Logged By M. Bushb y

Drilling Contractor

Geo mec [lﬂ n'cs

Date/Time Installed _g/22/13  patls

Implant Locaﬁon Map //i\/ Purge Volume Calculation
No¥t t+d Scale Volume Tubing = (Dype/2)? * 3.14 *
(Liyper12) * 16.3866
Volume of Sandpack = (Dy,/2)? *3.14
] *Heandpack * 0.3) * 16.3866
}g-‘) BVL -3N3-08 Implant Purge Volume /
f ) b R-0¢9h Fenst Tubing Diameter (in) i_
-f ) £ J D Length of Tubing (ft) g
§ " ?_’ o Borehole Diameter (in) 7 3/5’5
- Height of Sand (in) 12
Purge Volume of Tubing (ml) H
L Powe r|ines Purge Volume of Sandpack (ml) 7l
- -_ - Purge Volume of Tubing+Sandpack (ml) a1 7
Implant As-Built Diagram Soil Borehole Log
Depth of Land Unified Soil Classification System
Materials Surface g?ﬁ
. \
0.5 Silty Sand ol bl (1) oo
RSG5+ ST grave . WJ,M#//
< Lo
it fne s, o iyl
Mos#, SYR SM Reddsh By,
~
30 Recovery slasy
a(l‘/m, 0‘/‘0‘ S 2z
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2,7 GM(” 7 / / jff c.
—Bentonite=
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CLEAR =%
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Northing 356574 1.5 3

Soil Gas Implant ID gyL-2013-04 Easting __ 515774, %0
Logged By . M. Busb «
Drilling Contractor _Gew meghanie 5 Date/Time Instalied 20813  «4 g0
Implant Location Map /’V\ Purge Volume Calculation
A / Volume Tubing = ((Dype/2)? * 3.14 *

’ (Luper12) * 16.3866

(!
) Volume of Sandpack = (Dyge/2)? *3.14
( L *Hsandpack * (.3) * 16.3866

'

A implant Purge Volume

T o= I Pwer [iwes =~ Tubing Diameter (in) 3/l
@ Length of Tubing (it) !
GML-2 013 04 Borehole Diameter (in) 7 /g
Height of Sand (in) |2
Purge Volume of Tubing (ml) _i@___
Purge Volume of Sandpack (mi) A
Purge Volume of Tubing+Sandpack (ml) 9 |2
Nor tp Scals
Implant As-Built Diagram - Soil Borehole Log
Depth of Land Ugif}ijd Soil Classification System
Materials Surface e
Jdz
0.5 Sand $ "}7 Sand u// Grave | [5,'1} SYR

Y/d Reddish brows to g/2 prak3h o
ﬂac/a"adﬂy f‘«c{fc/ Lng Sand wi

Jravel up 4o 1" 50%san d Yptsils
0% Grave l, 5!45-4:17(4 /m’j@s}clﬂb
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Northing 3EFH ¥ 26,92

?O" i‘aBS Implant 1D P Easting ___5/5342 72
ogged By M Busb "
Drilling Contractor _ ¢.p mechomic S Date/Time Installed _ 5/2s/3 Boc
Implant Location Map ,’F Purge Volume Calculation
: Not +0 Seqle - Volume Tubing = ((Dye/2)? * 3.14 *
Electrica | _ (Luber12) * 16.3866
Sub Stajion . ) Volume of Sandpack = (Dyo/2)? *3.14
e Lowerlined = *Hoandpacie* 0.3) * 16.3866
(2D BVL-2013-10 Implant Purge Volume
' EI < Tubing Diameter (in) 3// G
2 o é_’ Length of Tubing (ft %
§ o K 794 Borehole Diameter (in) 2 3¢
2 IS Height of Sand (in) ]2
:§ Purge Volume of Tubing (ml) Hig
% ‘ Purge Volume of Sandpack (ml) 7
U OBNL-2013-17 Purge Volume of Tubing+Sandpack (ml) Z{ | 7
Implant As-Built Diagram Soil Borehole Log
Depth of Land . Unified Soil Classification System
Materials Surface EI‘E
o
_06S Sand Gfave”)v San d W/A;,'/+ éw) SYR
46 Yell, Truce
) \/'(” UB/I kEJ [85% SuI(J/ [&% (',,'“Vp/
(last 7oAl
“s Sfﬂqu/(/ to dem
WO ftvecovery
from o-s'
2 5{ !
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= Bentonite=]
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Soil Gas Implant ID gyp-20% - 11

Logged By M. Busbor
Driliing Contractor  Geemechanses

35(25@(0"/: Blo
S1I5HeE, |0

Date/Time Installed 2/as//3

Northing
Easting

530

. v
Implant Location Map . *
— — Mot + Scale :

—_——

Purge Volume Calculation
Volume Tubing = ((Dye/2)? * 3.14 *

ASSOCIATES

— - - — PorerTrneS (Luper12) * 16.3866
Volume of Sandpack = (Dye/2)? *3.14
*Heandpack * 0.3) * 16.3866
BWL-2013-( |
BNL-201330 implant Purge Volume
0] Tubing Diameter (in) 2l
Length of Tubing (ft) 5
N R-06H# Borehole Diameter (in) 2 3/y
A Height of Sand (in) L2
Purge Volume of Tubing (ml) _ M
Purge Volume of Sandpack (ml) L
" Purge Volume of Tubing+Sandpack (ml) & 1 ¥
Implant As-Built Diagram Soil Borehole Log
Depth of Land Unified Soil Classification System
Materials Surface é[f;
0S5 Sand N C Sudy S+ () siR s/ Vellowishp
70705013 30% Seand poorly 7ﬂ,clec/
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Soil Gas Implant ID pyi-2013-12

Logged By M. Bushy
Drilling Contractor _Geomechanic s

BE6GS G i
BIRGH3.3%

Northing

Easting

Date/Time Installed p/25/s Mo

Implant Location Map '/;i

—_— . .
—_ —_— S ——

" Pewerlines

Purge Volume Calculation

Volume Tubing = ((Dyype/2)? * 3.14 *
(Ligber12) * 16.3866

Volume of Sandpack = (Dpee/2)? *3.14
*Heandpack * 0-3) * 16.3866

implant Purge Volume _
Tubing Diameter (in) 3// L
< Length of Tubing (ft) ‘ 5
;;E Borehole Diameter (in) 2z 3/ Kl
Height of Sand (in) {2
. Purge Volume of Tubing (mi) H
" Purge Volume of Sandpack (ml) 231
{ e Purge Volume of Tubing+Sandpack (ml) 417
Implant As-Built Diagram Soil Borehole Log
Depth of Land Unified Soi|‘CIassification System
Materials Surface f;;
0.5 w o 5,‘1«}7 59:4(‘«// éfauz/@M)S}’ﬁs/é
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Northing 35 (255 74,52

Soil Gas Implant ID gy, :.13013-13 castng __ 5/5337.59
Logged By M. Gusby ‘
Drilling Contractor _ Geomechanre s Date/Time Installed 2/25//7  j3us
Implant Location Map % Purge Volume Calculation
d o line . Volume Tubing = ((Dy,,/2)? * 3.14 *
I AR A = (Lyber12) * 16.3866 *

O BNL-20D-10 1 Volume of Sandpack = (Dye/2)? *3. 14
‘ % Hsandpack 0. 3) * 16.3866

Implant Purge Volume

A\4/R‘ 2744 > A R-07en Tubing Diameter (in) -3 // «
Length of Tubing (ft) 5

Blywer

{ ; Syste1 Borehole Diameter (in) z *y
’ Height of Sand (in) [ 2
E © BNL-2oB1 Purge Volume of Tubing (ml) Hl
' ‘ Purge Volume of Sandpack (ml) R
/ / /\m /\‘ Purge Volume of Tubing+Sandpack (ml) ﬂ L 4
Implant As-Built Dlagram - Soil Borehole Log
Unified Soil Classification System
Depth of Land o y
Materials Surface bls
. 1]
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Northing __ 3565489 .06
Easting SI5H80.95

Soil Gas Implant ID gye-a013 -1y

Logged By M Besby '
Drilling Contractor beo mechanics Date/Time Installed _2/4s//3
Implant Location Map f‘,\’ Purge Volume Calculation

Volume Tubing = ((Dype/2)? * 3.14 *
(Lper12) * 16.3866

Volume of Sandpack = (Dyoe/2)? *3.14

*Heanapack * 0.3) * 16.3866
Ro70/% Implant Purge Volume
A Tubing Diameter (in) O// G
Q Length of Tubing (ff) >
R OP-3 + Borehole Diameter (in) _28g
% AN S Height of Sand (in) 12
Purge Volume of Tubing (ml) Ll
2013
& BVL-203- 14 Purge Volume of Sandpack (mi) ondl
D Purge Volume of Tubing+Sandpack (ml) q [ 4
() BN 201314 Repgeh -
Implant As-Built Diagram Soil Borehole Log
Depth of Land | Unified Soil Classification System
: & .
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Soil Gas Implant ID gy -a0r3- 1§

Logged By

M- Bu}é P

Driliing Contractor

_Gegmechanics

Northing 85055499 .67
Easting 575012, 60

Date/Time Installed 2/25//3 1410

Implant Location Map f{’\

’
\ BuL-a013 -

Net Fo

!h,w

Sa le
F(/_W‘(/f(l‘ﬂl}
GNL-29[F~[2
ADP¢

pvL-2013 IS

~0CgA

Purge Volume Calculation

Volume Tubing = ((Dype/2)? * 3.14 *
(Liyber12) * 16.3866

Volume of Sandpack = (Dgore/2)? *3.14
*Handpack * 0.3) * 16.3866

Implant Purge Volume

Tubing Diameter (in) 3/ ¢
Length of Tubing () - ©
Borehole Diameter (in) 7 3/
Height of Sand (in) | Z
Purge Volume of Tubing (ml) L e
Purge Volume of Sandpack (mi) 22l

Purge Volume of Tubing+Sandpack (ml) at

Implant As-Built Diagram

Land

Depth of
Materials Surface
05 Sand
4.7’ Recover y
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Soil Borehole Log

Unified Soil Classification System
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Soil Gas Implant ID gyi-oor3-1C
Hl Blﬁ}é V

Logged By

Drilling Contractor Geomechonies

Date/Time Installed 2/25//3

35 (B4 &5, 0%
5/85%12 .40

Northing
Easting

153/

Implant Location Map %
OEQ

R-¢o71/4
A\

pNLaon e

N as Rd

BNL-2013-17

Purge Volume Calculation

Volume Tubing = ((Dype/2)? * 3.14 *
(Lupe12) * 16.3866

Volume of Sandpack = (Dp,e/2)? *3.14
*Hsandpack * 0-3) * 16.3866

implant Purge Volume

Tubing Diameter (in) EA e
Length of Tubing (ff 5
Borehole Diameter (in) 23/g
Height of Sand (in) 12
Purge Volume of Tubing (ml) Hb
Purge Volume of Sandpack (ml) gl

Purge Volume of Tubing+Sandpack (mt) 517

implant As-Built Diagram

Soil Borehole Log
Unified Soil Classification System

Depth of Land '
Materials Surface 1;[75
S b ’
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Northing 2565475, 49
Easting 515514, 54

Soil Gas Implant ID pgyJL-2013-17

Logged By M. Busby :
Drilling Contractor ceMechanres Date/Time Installed 2/2//3 [S4S
Implant Location Map 4"( Purge Volume Calculation
APP-¢ Volume Tubing = (Dype/2)? * 3.4 *
(Lupe-12) * 16.3866
@ BNL-201G-I¢ Volume of Sandpack = (Dy./2)2 *3.14
\ *Haandpaci * 0-3) * 16.3866
ﬂ*U 8‘/ . | implant Purge Volume 2 /
Tubing Diameter (in) us
A _ —=
Length of Tubing (ft) D
Borehole Diameter (in) 2 ¥y
Height of Sand (in) |2
Purge Volume of Tubing (ml) L (e
Purge Volume of Sandpack (ml) L
Purge Volume of Tubing+Sandpack (mi) 117
Vot e Seg le

/

Implant As-Built Diagram Soil Borehole Log
Depth of Land Unified Soil Classification System
Materials Surface £r
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Soil Gas Implant ID BNL-20/3-18

Logged By M. Busb ¥

Drilling Contractor

Ceomechanie S

3565H1%.5 3
5/5@54\86

Date/Time Installed 2/25//3

Northing

Easting

[Sloe

Implant Location Map
Ne+ 42 Scalt-

)
RocéA

C BNL-203- 18

¢
BV}-2013-19

A
Dp

N
A

Purge Volume Calculation

Volume Tubing = ((Dype/2)? * 3.14 *
(Lyper12) * 16.3866

Volume of Sandpack = (Dy/2)? *3.14
*Hsandpack * 0'3) * 16.3866

Implant Purge Volume

Tubing Diameter (in) i/é_
Length of Tubing () 5
Borehole Diameter (in) 2 %y
Height of Sand (in) 12,
Purge Volume of Tubing (mt) Hl
Purge Volume of Sandpack (ml) % £l

Purge Volume of Tubing+Sandpack (ml) 21! #

Implant As-Built Diagram

Depth of Land
Materials Surface
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- Northi 355 3+ Y
Soil Gas Implant ID gni.2013-19 o

Easting SI8502,2%
Logged By M Bus by ,
Drilling Contractor _ oo Mechan s Date/Time Installed 2/2s/3 (1 3/
Implant Location Map Purge Volume Calculation
Volume Tubing = ((Dype/2)? * 3.14 *
(Luper12) * 16.3866 .
Volume of Sandpack = (Dg,/2)? *3.14
*Hqangpack * 0.3) * 16.3866
Implant Purge Volume
Tubing Diameter (in) 3/ &
Length of Tubing (ft) &
Borehole Diameter (in) L3y
v v:\ Height of Sand (in) 12
210 Purge Volume of Tubing (ml) Hp
= —_
Purge Volume of Sandpack (ml) cEd
’ Purge Volume of Tubing+Sandpack (ml) il 2
L2 Ro73A
Implant As-Built Diagram Soil Borehole Log
Depth of Land Unified Soil Classification System
Materials Surface ;lﬁ
S
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Soil Gas Implant ID 3pNL-20r3-20

Logged By M. Busbh v

Drilling Contractor

Geosmechanios

Date/Time Installed 2/25)13

25,5 275.63
51532%,09

Northing
Easting

letio

Implant Location Map ,/A<

R-o7aA
A

Purge Volume Calculation

Volume Tubing = ((Dye/2)? * 3.14 *
(Luper12) * 16.3866

Volume of Sandpack = (Dp,/2)?*3.14
*Hsandpack * (.3) * 16.3866

Implant Purge Volume

Tubing Diameter (in) 3// b
Length of Tubing (ft A
Borehole Diameter (in) 23/g
Height of Sand (in) [2
Purge Volume of Tubing (ml) He
Purge Volume of Sandpack (ml) LE]

Purge Volume of Tubing+Sandpack (ml) 7 |7/

Implant As-Built Diagram

Depth of Land
Materials Surface

1 k
7O Recovery
Gom. /-5

TD~> 49 "

Soil Borehole'Log

Unified Soil Classification System
£
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ATTACHMENT D2
SOIL VAPOR SAMPLING FORMS
SHALLOW TEMPORARY SOIL GAS PROBES



i

Soil Vapor Sampling Form - Summa Canisters

Well ID {depth): BS¢e.— 20t —1

Soutee_Lund U

Site Location

Condition of Well:

gﬁ 2w
N

Craod

Purge Volume Calculation

3/(3

MB + UNH
QASample ID: RBSL-200(3 ~O )

Date:

Samplers:

Purge Volume (from SAP tables): 25 L Volume Purged Prior to Sample Collection: 57 00 m L
Vacuum Gas
Gauge Meter
Valve Pump
Flow /
Meter
Wellhead i
Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) ( w Ul /min) ( mL ) (in. water) CH4 co2 02 .
VLD % 200 ) @ 7
123k 5 200 (OO S 0.1 jo.(|20.9
(24 | To) 200 200Q) ® loo pBH )75
)24 ¢ |5 200 2000 %] 0.0 |34 [13.4
Sample Collection QC Sample Collected: Yes No 0
Summa Canister Serial Number: A% ABTFLA
Summa Canister Lab Number: l/L ?3 12
Flow Regulator and Vacuum Gauge Serial Number: /\} ,A< \ M P\
Vacuum Pump Start Time 125 |
Vacuum Pump Stop Time 1204
Open Summa Time |2 F 43
Close Summa Time 1155 1253
Pre-Fill Summa Canister Vacuum (in. Hg): - fo ~2%
Post-Fill Summa Canister Vacuum (in. Hg):- -\ |
Time Sample Collected )24 T (3OO0

(005954 (D10 (N (LEN (28316, F) =V

Notes: g&-obq ‘7/((5 ia Bia >< 5 ‘q
M Uy i Do X\ Z 0 Prbe Vol aeo«) Vo éo)‘e'\@[ = TJolql Vi
B 2%5 i Din X | {4 Todal Vol KB = QP;R ;éu}

e
Sampler's Signature W

W4

N:\Projects\ADEQ\BP LOU RI\Field wark\Vapor Sampling Form 2013 Modified

{ CLEAR —/x
Date 5/, /3 CREEK 4'/\)
ASSOCIATES



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): BL-78]% D7 Date: Z/LG L2
Site Location Brndwost Sovkin Willsn Samplers: MEB + VA
Condition of Well: 7)) / QASampleID: A

{

Purge Volume Calculation

Purge Volume (from SAP tables):

275 I L Volume Purged Prior to Sample Collection: 3000 m £

Vacuum Gas
Gauge Meter
Valye Pump
Flow \/
Meter
{Wwellhead i
Dedicated Common
~ Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) ( pe. /min) ( o L) (in. water) CH4 co2 02
55 @ 250 =1 o || | -
59 al 150mcL | jo0o @ o 124 |17k
1203 % 280 | 20D g lor |23 3%
\ 207 J 2 750 o 5600 1% o1 | 2.3 |17.9
Sample Collection - QC Sample Collected: Yes [1 No H '
Summa Canister Serial Number: Ag 2
Summa Canister Lab Number: \Q% !
Flow Regulator and Vacuum Gauge Serial Number: lZ
Vacuum Pump Start Time 11 A
Vacuum Pump Stop Time 1O 7
Open Summa Time O+
Close Summa Time 2 1(s
Pre-Fill Summa Canister Vacuum (in. Hg): -Z%
Post-Fill Summa Canister Vacuum (in. Hg): - l
Time Sample Collected YL.O3+

Notes: Pobe o tn Dle X BEL L (00095 \(ia £ian A28 E e Vol
Dasd élme, M da Dy X 25 L Probe Ve |« Dead Vol « Bore Vol = Total Vol
Tuce hole 22)4 3V Die XV E4 L ToYa(Vol X 3 = Pb/l‘lq&c Vol

Sambler'é Signature W
: ' 7

Date

N:\Projects\ADEQ\BP L.OU Ri\Field w ork\Vapor Sampling Form 2013 Modified

2/2(0 (/”)

CLEAR — >
CREEK =0\
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Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): BEL -2015-R3

Date: Q/ 2 //3

Site Location Tpadwer Dot a[/f/\//oa

Samplers: MB  ~ M

QA Sample ID: BSL~2@(3 = (DA

Condition of Well:  (sed,
[

Purge Volume Calculation

Purge Volume (from SAP tables): 2951 L

Volume Purged Prior to Sample Collection: 3 00 Qw1
Vacuum Gas
Gauge Meter

Valve Pump .

Flow
Meter

Wellhead

-

Dedicated Common
~ Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time : (minutes) { s L/min) { me ) (in. water) CH4 co2 02
105+ @ 250 @ o  |L—] _—
o 5% Bl 150 L3 00 @ o5 | e |2
o % AYG 72000 o 05 | (.3 [172.9
lLols 12, 750 3000 D od |}l 1%
Sample Collection QC Sample Collected: Yele{No O '
Summa Canister Serial Number: 2@z | AIARS
Summa Canister Lab Number: 28 3 ' %L(
Flow Regulator and Vacuum Gauge Serial Number: N A MA
- Vacuum Pump Start Time 1057y
Vacuum Pump Stop Time (O
Open Summa Time 1 & [ (O
Close Summa Time H \/L— \ ({ Z
Pre-Fill Summa Canister Vacuum (in. Hg): ~2 e "28
Post-Fill Summa Canister Vacuum (in. Hg): - l - L/

Time Sample Collected

Notes: Pnho %/(,,'.} o X B L

(L0 Wb (o
(veostst oo PN L ) (28316.93 ) = A

Déﬁc{ 6;45{3 L/ll tA D‘\m X 2{% L-—

Vol Prone £ Vol Dacy + Vol Rore> /ol Todal

[

Torefule Vfia Dig Xt L

Volrotal X3 = DPume Yol
p—————

Sambler'é Signature W
4

N:\Projects\ADEQ\BP LOU RI\Fleld w ork\Vapar Sampling Form 2013 Modifled
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Date Z.ZZ@ZG " g:iééﬁ./\)m

ASSOCIATES



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth):  BSc.~20i24
Site Location s~ My I‘(-D A Wesl
Condition of Well: Grood

[

Purge Volume Calculation

Date:
Samplers:

QA Sample ID:

2/:;2/1 3

v H <« M3

MA

Purge Volume (from SAP tables): Zol2mi Volume Purged Prior to Sample Collection: 39QCm L
1o || Voo o
Valve Pump
Valve ,5,‘:::, /
Wellhead i
Dedicated Common
Well Evacuation
A Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) { \m ¢ /min) Y (in. water) CH4 CO2 02

\4SF & 200 @ g —

1562 o 200 1000 & 0.3 0.2 | 21.%

50F ) O 200 2000 J 0.3 0.1 21.9

h 1% [5 00 3000 & 03 (ot | 21.9

o

Sample Collection QC Sample Collected: Yes [ No J4_
Summa Canister Serial Number: Alola2\
Summa Canister Lab Number: b:\‘-\\;\
Flow Regulator and Vacuum Gauge Serial Number: los FOQ 2L S
Vacuum Pump Start Time 1H5F
Vacuum Pufnp Stop Time 15712,
Open Summa Time 1512,
Close Summa Time 514
Pre-Fill Summa Canister Vacuum (in. Hg): 2o
Post-Fill Summa Canister Vacuum (in. Hg): - \
Time Sample Collected 512

Notes:

W 135,~ = Probe Dice

Cooo5d s (DT (L W(28316.9 )= Volome

5 ‘Q i ‘Vl’o\}c L

(?mbe, VoL + Dead Vol + Borehole \/01_3 ;’rroj‘al VoL

2578 = Dead Qe Todo!l Vol X 3 = Purde Wbl
7 & = Dead L

2.5%5:0 = Dreole Dia
LR Porelole L

N:\Projects\ADEQ\BP LOU Ri\Field w ork\Vapor Sampling Form 2013 Modified
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Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): TS 7615~ oA Date: 2/27/113
Site Location RolL = Hion wWest Samplers: AP |yl
Condition of Well: C;,wd QASampleID: B3 L-2013 -0B50

Purge Volume Calculation

Volume Purged Prior to Sample Collection: 20000 L

Purge Volume (from SAP tabies): A6172 nal
Vacuum Gas
Gauge Meter
Valve Pump
Fiow /
Meter
Welihead ] i
Dedicated Common .
i ~ Well Evacuation
' Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) ( »L /min) () (in. water) CH4 CO2 02
) ) 200 0 & 11—
155S 5 200 oo Joug a2 | L [20,5
1L 0O 10 W6 2000 a ol Il |73
1605 13 200 3000 & oL | Ll |03
Sample Collection QC Sample Collected: Yes\KLNo [m]
Summa Canister Serial Number: L\‘S(a ()"“ ABDSFA
Summa Canister Lab Number: L\ 2 224
Flow Regulator and Vacuum Gauge Serial Number: N A
Vacuum Pump Start Time ala)
Vacuum Pump Stop Time lip © 5
Open Summa Time o ©5 )05
Close Summa Time va 6|2
Pre-Fill Summa Canister Vacuum (in. Hg): s ~2F
Post-Fill Summa Canister Vacuum (in. Hg): — & )
JELSTN DS

Time Sample Collected

(.oosysy) (0,,)° (L)6s316.4) = Vol

Notes: A%F5in = Probe Dia
5 ]['é = Probe L (’Pfolae,\/al + Dead Vol -+ Eorelnole.\/ol\‘ Total Vol
;2517 = Dead Dia Todl Vo i X 3D =PumeVol
A —— E—
YR T Desd L
.Zl g-‘ﬂlg ;,\ = —)bove}\ole Dl\l}-
Lt © Borehole L

N:\Projects\ADEQ\BP LOU RI\Field w ork\Vapor Sampling Form 2013 Modified




Soil Vapor Sampling Form - Summa Canisters

Well ID {depth): BN -268% O / 564) Date: 2/ Ed / (3
Site Location Pradwas Mot Lo L Samplers: VIH « MB
Condition of Well: (M ece QA Sample ID: /U. A
Purge Volume Calculation
Purge Volume (from SAP tables): - 2735 l L _ Volume Purged Prior to Sample Collection: 50090 m L
v@r | G erer
Valve Pump
Valve I\’l:lI:t‘gr \/ .
Wellhead i
Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) ( mL- [min) { =2l ) (in. water) CH4 co2 02

09077 Z 250 @ g |

0o 1 { A 250 [ 00O o o |54 |g.o

e % 250 2000 g loo 39 ¥

%119 12 750 5000 Y 0. | 2.6 |\ 7.9
Sample Collection QC Sample Collected: Yes [1 No ﬂ A
Summa Canister Serial Number: A% 214
Summa Canister Lab Number: _ | 2. (G
Flow Regulator and Vacuum Gauge Serial Number: NA
Vacuum Pump Start Time 007F
Vacuum Pump Stop Time Oﬁl / G
Open Summa Time G20
Close Summa Time e ZA
Pre-Fill Summa Canister Vacuum (in. Hg): -2
Post-Fill Summa Canister Vacuum (in. Hg): —1\
Time Sample Collected 0920

Notes: Drobe  2he” Wa X 5L (0005454 63101611\735((-(&)\)(2%3’(0 G {zay \//

Dmd ‘/ﬂ N D X 7’ L ?rab/e\fwl < Deaz(\/o?* E)orc\/l’ Io‘f-q(\/(
Pore  1%" Die >( | L odalVol e S :an‘}e\/’
e
44’/ .,
Sampler's Signature %M Date 2-/2/7 [i3 g;iei_/\)'/\')
/o B | . ASSOCIATES

N:\Projects\ADEQ\BP LOU RI\Fleld w ork\Vapor Sampling Form 2013 Modified



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): - gNL-2@i3~O0F  BEF

5/:/{3

Site Location

‘Krcm)..uc«; MprHa L&W\J%‘“

Date:
Samplers: AR «n B
QASampleID: A/ A

Condition of Well: C-,muc)
!

Purge Volume Calculation

Purge Volume (from SAP tables): 2751 Al Volume Purged Prior to Sample Collection: X COOMm L
Vacuum Gas
Gauge Meter
Valve Pump
Meter :
Wellhead
Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) { mL /min) { mlL ) (in. water) CHa _ Co2 02
07| %, 150 2 %) —
074% 4 50 1000 D10 |20 e
oty e % 150 2000 o 0.2 | 2.0 | 2%
O0F53 A 250 2000 & O 119 | 2010
Sample Collection QC Sample Collected: Yes [1 No ﬁ? ‘
Summa Canister Serial Number: A?g _-7- {®)
Summa Canister Lab Number: 1205
Flow Regulator and Vacuum Gauge Serial Number: 100 F 00 2L095
Vacuum Pump Start Time O34 |
Vacuum Pump Stop Time O35 2
Open Summa Time @ 7’5 %
Close Summa Time O 759
Pre-Fill Summa Canister Vacuum (in. Hg): )3
Post-Fill Summa Canister Vacuum (in. Hg): - |
Time Sample Collected 05 3

Notes:

Pobe  Mui Ve X AU L

(0.00515:)(ra XY LEe) (283164 feD)

Dead beva Dia X 20 L

Proke\bi + Dend Ve | + Poreis | = Tedal V|

Boce  2%gin Din X I8 L

Toiea\ol <X > =?\;m,e. Vo "

CLEAR —>
CREEK =0\

Date @ [1/13

Sampler's Signature'%%
' s .

N:\Projects\ADEQ\BP LOU RI\Field w ork\Vapor Sampling Form 2013 Modified
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Soil Vapor Sampling Form - Summa Canisters

Well ID (depth):  Byr -2pi%-D% (56

Site Location Breaduiy Norte LaadEi!

s /
Condition of Well: (2,20

Purge Volume Calculation

Date:

Samplers:

3/1/\?
MB +UNY

QASampleiD: N A

Notes: Probe he in Dia < B H

Purge Volume (from SAP tables): L5 o L Volume Purged Prior to Sample Collection: ; ZQ 00 ml
1 a Vacuum Gas
Gauge Meter
Valve Pump
Valve l\’l:ll:';’r \/
Wellhead i
Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) { ~ L /min) ( m»m L) (in. water) CH4 Co2 02
ZAR & 250 m( @ < — L
0% 22 & 7S50 1000 & oS £q9 |KBH
0%2 0 &g 30) 2000 J 0SS |5.8 1158
0230 ) 2 250 3000 Z O |54 | 156
Sample Collection QC Sample Collected: Yes [1 No % ‘
Summa Canister Serial Number: ASTDF
* Summa Canister Lab Number: 1270
* Flow Regulator and Vacuum Gauge Serial Number: MA
Vacuum Pump Start Time O3 ¥
Vacuum Pump Stop Time 0% 30
Open Summa Time C% >0
Close Summa Time og 37
Pre-Fill Summa Canister Vacuum (in. Hg): —Z?
Post-Fill Summa Canister Vacuum (in. Hg): — (
Time Sample Collected M330C

(0.00545 (oo T LLEN (232106,0 5D = Vol

Drad Yo n D < 2

?&‘o Be\/J[ *'-DZG\A\/:) l‘\’ Bofe\(bl = T@‘L’L\ \/D (

Boce,  2%g 1n D X, | H4 Todal\\Nol Y A = Pyrae\/ol

Z g . —~
sampler's Signature X // / Date 5/ l / 13 g:igez .@'/\D
v ' ASSOCIATES

N:\Projects\ADEQ\BP LOU Ri\Fieid w ork\Vapor Sampling Form 2013 Modified



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth):

BNL-7201R -1 (56

Site Location

Condition of Well:

Crocd

Rwedusns Martt )and il

Purge Volume Calculation

Date:‘

Samplers:

BAAB

MR+ VAR

QA Sample ID: BAL-2013 ~1 &S

Purge Volume (from SAP tables): 275l mL Volume Purged Prior to Sample Collection: 3000 4,2
Vacuum Gas
Gauge Meter
Valve Pump
Flow /
Meter
Wellhead i
Dedicated - Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) { ¢ /min) (e ) (in. water) CH4 -~ CO2 02
0cCo & 250 S o | —1—
0904 ad 250 (000G & o, |3.8 |18z
CG¢8 2 200 2000 ) o |24 14%
0915 /4 200 30 00 % o. |24 |15
Sample Collection QC Sample Collected: Ye;.,é’ No O |
Summa Canister Serial Number: ADFHG A koA
Summa Canister Lab Number: 12y 73{
Flow Regulator and Vacuum Gauge Serial Number: SA NoA
Vacuum Pump Start Time O00)
Vacuum Pump Stop Time @%{5
Open Summa Time 0915 OUS
Close Summa Time 0922 a2
Pre-Fill Summa Canister Vacuum (in. Hg): -2 F ~-2%
Post-Fill Summa Canister Vacuum (in. Hg): = -
Time Sample Collected XI5 o 9’45

Notes: Drole Yo tn D X_2D (0005 45X 3e (NI LD (2331655 ) = Yo)
Decd e i m X 28 PuobeNol < DeoVol £ RoreNol = Tory Vo
Bare | 2% in Do X | # “otal Vol X2 = Pome\ol
Sampler's Signature M Datei/J‘i__~ g:iégz -/\')ﬁ
74 ASSOCIATES

N:\Projects\ADEQ\BP LOU RI\Field w ork\Vapor Sampling Form 2013 Moadified



Soil Vapor Sampling Form - Summa Canisters

Well ID {depth): BNL- wald -~ Ga) Date: '2/2(0 //%
Site Location %rcadwm/ Norbia band %),'H ' - Samplers: AR+ UM
Condition of Well: (57500 QA Sample ID: AJA

1

Purge Volume Calculation

Purge Volume (from SAP tables): L7’5‘ mbL Volume Purged Prior to Sample Collection: 2000~ L
1- a ‘Vacuum Gas
Gauge Meter

Valve Pump

Flow
Valve Meter )
Wellhead i

Dedicated Common
Well Evacuation ]
Elapsed Time Purge Rate | Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) { ml /min} { w1 ) (in. water) CH4 Cco2 02

34O @ 250 @ ¢ | —

{394 L) 750> /OO ) sd | HY |IY. F

134Y % 250 Zooo ¢ 4@ 1d1 |53

1352 L2 270 2000 @ 4.6 [ 349 | (5.
Sample Collection QC Sample Collected: Yes O No ﬂ/ '
Summa Canister Serial Number: AS93 |
Summa Canister Lab Number: 92 7
Fiow Regulator and Vacuum Gauge Serial Number: IOOFEN2 15
Vacuum Pump Start Time 1240
Vacuum Pump Stop Time 4 ' /?{'2
Open Summa Time 13573
Close Summa Time - JHO [
Pre-Fill Summa Canister Vacuum (in. Hg): ’275
Post-Fill Summa Canister Vacuum (in. Hg): -
Time Sample Collected (353
Notes: Diohe  Zfle Dl X HE L (o‘ooﬁus'«\%m«lﬁnﬁx Lo (29316.9% ) = \é/

Dewd  u" Dia X 28 L RecbeVol « DendVo |+ BoreVo | = Tolal Vol
Rore 125" b~ X |G L e Vo1 X2 = Vp ool
T ——
Sampler's Signature // Date < / 2(0’ { g : gIL?EIE\E _Qﬁ
ASSOCIATES

N:\Projects\ADEQ\BP LOU RI\Field w ark\Vapor Sampling Form 2013 Modifled



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): BNL-Z01 312 (5a) Date: ’L/uo [(3
Site Location Brood oy Nofth Land Gl -~ Samplers: B, o« VA
Condition of Well:  C,..0) QA Sample ID: /A

1 v

Purge Volume Calculation

Purge Volume (from SAP tabies): A ) L Volume Purged Prior to Sample Collection: 3600 nnd.
Vacuum Gas
Gauge Meter

Valve Pump

Flow
\ Meter
Wellhead i

Dedicated Common
Well Evacuation
Elapsed Time Purge Rate V;)lume Purged Vacuum Landfill Gas Concentrations
Time {minutes) " e/min) { L) . (in. water) CH4 €02 02
1255 @ 2550 | o g | 1
125 A -l 150 1000 » |lez (2.2 | 188
1503 g 250 2600 o) 6.3 2.2 |ig
207 |2 250 2000 & ez |z2 |7
Sample Collection : QC Sample Collected: Yes [ No ﬂE: .
Summa Canister Serial Number: /\%—:[' 3% : \
Summa Canister Lab Number: )2 3]
Flow Regulator and Vacuum Gauge Serial Number: fooy 66 313
Vacuum Pump Start Time 1255
Vacuum Pump Stop Time . {307
Open Summa Time /3067
Close Summa Time [ A1
Pre-Fill Summa Canister Vacuum (in. Hg): -3
Post-Fill Summa Canister Vacuum (in. Hg): — I
Time Sample Collected i 2054 ' ‘
votes: Prshe Y " Db X 54 L (pgvsus) i G LN Gozio 9% ) = Vel
Dazu/ Yo Dl X 28 L Probe Vol + DeadVoly BoraVol = Totn / Vb1
Pore. 275" Db X [ W L Tolal Vol X 3 =Purae /6l
————————
Sampler's Signature % ﬁ/,_/@ Date /76 / 13 : g;iéz @
. . . . ASSOCIATES

N:\Projects\ADEQ\BP LOU Ri\Fleld w ork\Vapor Sampiing Form 2013 Modified



. .Soil Vapor Sampling Form - Summa Canisters

Well ID {depth): B N.l,/ 2013~ 13 Date: 5/( /t%
Site Location Bromdow  Aarth L,M,Q.%fl[ ' - Samplers: MB - VAN
[
Condition of Well: (B QA Sample ID: 4 }Ar
v
Purge Volume Calculation
Purge Volume (from SAP tables): 2-'75[ mL Volume Purged Prior to Sample Collection: 300 L
Vacuum Gas
Gauge Meter

Valve Pump

; Flow
\ Meter
Wellhead i

Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) { oy & /min) { ool ) (in. water) CH4 Cco2 02
043 2 200 S » | —T
o0qu3 o3 200 (00D %) O o5 |z20.%
09 4« /O 200 2o @ (O 0. |zo.q
o952 /5 200 2000 & 0.4 L 25 | 19.¥
Sample Collection QC Sample Collected: Yes [1 No %
Summa Canister Serial Number: 2 4 |
Summa Canister Lab Number: _ 3
Flow Regulator and Vacuum Gauge Serial Number: A
Vacuum Pump Start Time 0G%3%
Vacuum Pump Stop Time ' | 095 “,‘
Open Summa Time 054
Close Summa Time (000
Pre-Fill Summa Canister Vacuum (in. Hg): ~2%
Post-Fill Summa Canister Vacuum (in. Hg): — \
Time Sample Collected ()QF)#
Notes: Pghe e oty XBH 1L (veesim w283 6.0 %) Vol
-DB[/LA Vg Dt K 2E L ?mb&\[)[ <« DezNol ‘i’are\(@‘ = “ota( Vo {
Rore 235" Di. % (LL TGt Vot X A :?\ur%»a,\/o it :
\\\
Sampler's Signature W Date 3{) / /3 ) g;ggﬁ .{)'/\)

ASSOCIATES

N:\Projects\ADEQ\BP LOU Ri\Field w ork\Vapor Sampling Form 2013 Modifled



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): BNL=LG (314 (r, ) Date: =2 /; I 3
Site Location Broadwes Aot La d%,[{ Samplers: MR ~ VA
Condition of Well: 2 . QASampleID: ) q_

=1

Purge Volume Calculation

Purge Volume (from SAP tables): TF5 | o L Volume Purged Prior to Sample Collection: 30004 L

Vacuum Gas
Gauge Meter

Valve Pump

Fiow
Meter

Welthead
Dedicated Common
Well Evacuation
Elapsed Time Purge Rate ‘| Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) { L /min) { mi ) (in. water) CH4 C02 02
(O17 i 250 & s L —1—
o2~ | 5 200 (OO0 2 L A 1a.%
(O27F {0 0O 2000 ) (S 12 | 793
0 D2 /5 200 3000 & 7 LY (9.2
Sample Coilection QC Sample Collected: Yes [1 No D{
Summa Canister Serial Number: A¥ 725
Summa Canister Lab Number: 12F %
Flow Regulator and Vacuum Gauge Serial Number: NMA-
Vacuum Pump Start Time 00t TF
Vacuum Pump Stop Time [O 32
Open Summa Time 16372
Close Summa Time i03%
Pre-Fill Summa Canister Vacuum (in. Hg): 2t
Post-Fill Summa Canister Vacuum (in. Hg): - |
Time Sample Collected (>3 <
Notes: Pm)y, sﬁé " Dy xf)ﬁ L (O‘CC{‘(‘?‘IX(D,‘« (.‘A))z)(/—-(f%\}(z%%( Cglq%:é \ = Vb
oed My D XL ProbeVo! ehec&) Vol ¢ Rore Vol =Tode (ol
Bore 2%° 0in X| ‘C“F L -(_E\Pq(\/c)} X % :purc“)ﬁ_\/@l
Sampler's Signature %/—/\/% Date 3{;{]3 g;ggﬁ @
- s ASSOCIATES

N:\Projects\ADEQ\BP LOU Ri\Field work\Vapor Sampling Form 2013 Moadified



Soil Vapor Sampling Form - Summa Canisters

Well ID {depth): BNL-2613 -5 /513.;\ Date: Q/Z(a /1’3
Site Location B oggweory  MNertln Lo U Samplers: MM+ VAT
Condition of Well: (?? 0o d / f QASampleID: 1/ A
Purge Volume Calculation '

Purge Volume (from SAP tables): 275 / mb Volume Purged Prior to Sample Collection: - cO0mL

Vacuum Gas
Gauge Meter
Valve Pump
Flow /
Meter
Wellhead i
Dedicated Common
Well Evacuation __ .
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) { mL /min} { me ) (in. water) CH4 co2 02
IAVA| ) 250m L o @ f
\H2P H 150 LoD () %) 0.2 |09 |04
14,26 DB 250 2000 & 3 6.1 |5
1432 12 250 3000 @ 0.3 |o.a 200

Sample Collection QC Sample Collected: Yes [l No E’ ‘
Summa Canister Serial Number: A (,@\0 bi’)

Summa Canister Lab Number: ‘ 3 3 L\

Flow Regulator and Vacuum Gauge Serial Number: B N A

Vacuum Pump Start Time 7 rl"l )

Vacuum Pump Stop Time )43 73

Open Summa Time [ 3

Close Summa Time [ 4G

Pre-Fill Summa Canister Vacuum (in. Hg): 27

Post-Fill Summa Canister Vacuum (in. Hg): — )

Time Sample Collected /423

fo.cosricy Wloia eI L0 (23310855 <\VB\

Notes: Ve Z/U DM w B L
Dong Vo Dl X 14 L @ml,,z\/;( - Depu)‘/ol-(' BUFP%(: "fglwl\/al
Bore, Vb D X 10 L Tt \/o( 5L 3 = Rrge Vol

Sampler's Signature %/W—\

N:\Projects\ADEQ\BP LOU RI\Fleld w ork\Vapor Sampiing Form 2013 Modliled

-

CLEAR
Date  2/20/3 CREEK =0V
ASSOCIATES



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): BNL-2018— (s Date: 8/1 /13
Site Location Broadw o orHa L AQCI ({ Samplers: o UAR
Condition of Well:  Zee / QASampleID: N~ A
/
Purge Volume Calculation
Purge Volume (from SAP tables): 275 mv- Volume Purged Prior to Sample Collection: SC)QQ nwi
Vacuum Gas
Gauge Meter
Valve Pump
Fiow
Meter \/
- | Wellhead i
Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) (e~ /min) (L ) (in. water) CH4 Cco2 02

TEL %) 200 & e | —

Lo 5 200 (OB 3 o) | z.o 4.7}

LYo [ 200 DeOD /¢, .0 | 28 |17

(54 1=~ 20 300 % 0.0 | 2o |1].5

Sample Collection

Summa Canister Serial Number:

Summa Canister Lab Number:

Flow Regulator and Vacuum Gauge Serial Number:
Vacuum Pump S;cart Time

Vacuum Pump Stop Time

Open Summa Time

Close Summa Time

Pre-Fill Summa Canister Vacuum (in. Hg):

Post-Fill Summa Canister Vacuum (in. Hg):

Time Sample Collected

ﬁotes: Veohe Yo 10 e X 57[71

AB7o%

1225

WA

132

54

|15

1202

-2

-\

|15

QC Sample Collected: Yes [1 No K

[ 0.005452 ) o) L) (282105 )= V!

Tead 14 in DU X 20 i'?wbe' @(( € @4& Wal +&vreNol = Toda (Ve [

Bore  2%sin Die X I (ota (ol % B2 Furge\lo]
Sampler's Signature Date 5/l / 3 ' g:;iéz .%/%
i ASSOCIATES

N:\Projects\ADEQ\BP LOU RI\Field work\Vapor Sampling Form 2013 Modified



Scil Vapor Sampling Form - Summa Canisters

Well ID (depth): BNI~201%- ) F

3/| /15’

Site Location

%"oaaw oand NOF'\'\A ZJ.\/IJ cl [’/

Condition of Well:

Date:
Samplers: NS < JAFT
QA Sample ID: NI A

Cuocae)
L

Purge Valume Calculation

Purge Volume (from SAP tables):

2751 my

Volume Purged Prior to Sample Collection: Qg 2C')m L
Vacuum Gas
Gauge . Meter
Valve Pump

Flow
Meter

=

Wellhead
Dedicated Common
Well Evacuation

Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations

Time (minutes) {  2/min) (e ) (in. water) CH4 co2 02

[O58 & 200 7 o

110D 5 29 JxcETe] @) 0.3 | 3.6 |17.8

Ho$% (O (e 2000 %) 03 | 3.F | (7Y
L (3 (s 200 3000 o 0.3 | 34 |(2Y

Sample Collection

Summa Canister Serial Number:

Summa Canister Lab Number:

Flow Regulator and Vacuum Gauge Serial Number:
Vacuum Pump Start Time

Vacuum Pump Stop Time

Open Summa Time

Close Summa Time

Pre-Fill Summa Canister Vacuum (in. Hg):

Post-Fill Summa Canister Vacuum (in. Hg):

Time Sample Collected

Notes: Droloe 5/l(a ‘n D,‘o\ 9( 5 :C‘tL

QC Sample Collected: Yes (1 No %
AR 722
2 0
M A
o5
13
13

N20
-2%

-]
(3

(ooseims N (DrarenT Y Lt G364 %5 )= 4 |

PeobeYe l ¢ Bead '\/a LeRDore Vol = Jetal Vol

Pead My o On M 2
<I%ore/ ?,3’ n D'\“" X / +

Rt/ Vol X 3 = PocaeVal

Date 3/1/ /,3

CLEAR —=
./\)

—7
Sampler's Signature a
' 7 ‘

N:\Projects\ADEQ\BP LOU RI\Field work\Vapar Sampling Form 2013 Modified

CREEK ~O
ASSOCIATES



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): BNL-2003-1% (500 Date: 2(26 /13

Site Location Bevondwrins North land [ - - Samplers: “MB A VA
[1

Condition of Well:  Gjeo o QASampleID: AJA

(3

Purge Volume Calculation

Purge Volume (from SAP tables): 2 25 gt Volume Purged Prior to Sample Collection: 200 Ounl
1- a Vacuum Gas
Gauge Meter

Valve Pump

Flow
Vaive Meter )
Wellhead i

Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) { s /min) ( m L ) (in. water) CH4 c0o2 02
(UK 7 250 @ & '
1502 : L 7250 1000 & 0.7 | 3. 7.
| 506 % 750 200 0 o 0-2 | 3. |77
1570 12 %50 Fooa i 6.2 || 12.¥
Sample Collection QcC Sample Collected: Yes [l No ﬂ -
Summa Canister Serial Number: A%Z.\ ( ,
Summa Canister Lab Number: (O™
Flow Regulator and Vacuum Gauge Serial Number: 3
Vacuum Pump Start Time IH A%
Vacuum Pump Stop Time ' |15 1
Open Summa Time jes™ )
Close Summa Time |5 1o
Pre-Fill Summa Canister Vacuum (in. Hg): -2 7
Post-Fill Summa Canister Vacuum (in. Hg): — \
Time Sample Collected _ 1510

Notes: ?ro(uv 1’/1(,“ iD)o‘ 7( 5 ‘pv‘ L CO.OOSWS‘*/)((DM/DA\\2)(L(f#)\(%3l(otclmr:a)=\[?‘

"

e Yy e X 2 £y L Probs Vol ¢ Oecd \bl« Byoro ol > Tt \A)/

Bore %" Ne X Lo L Todal Vol WX 5= Prae Vol
. i -
. . 7 -
Sampler's Signature W Date_ 22045 l26 {t 2 ' gII;ZIE\E -Q-/\.)
<8 . ASSOCIATES

N:\Projects\ADEQ\BP LOU Ri\Field w ark\Vapor Sampling Form 2013 Meodified



Soil Vapor Sampling Form - Summa Canisters

z/Z(a//.z

Well ID (depth): BNL-2012 ]9 - (e Date:
Site Location Broaduny MNorttn Aand 2l Samplers: U+ MR
{ Y]
Condition of Well: @OJ QASampleID: )0
/

Purge Volume Calculation

Purge Volume (from SAP tables): 2375 I L Volume Purged Prior to Sample Collection: 5/(900 ml

Vacuum Gas
Gauge Meter

Valve

Flow
Meter

Pump

Wellhead
Dedicated Common
Well Evacuation
Elapsed Time Purge Rate leume Purged Vacuum Landfill Gas Concentrations
Time {minutes) {.,. /min) ( miL ) (in. water) CH4 Co2 02
(!5 & 240 @ o -
o 4 A 750 (060 ) L H [ sS4 A
[ 25 4 7250 000 Za AN VA
)23 |2 750 S60¢, Y Ly €4 19
= 6 250 L5 oY & L 9.0 16y
Sample Collection Y- LO \/\/“ Qc Sample Collected: Yes [1 No @' :
Summa Canister Serial Number: I\) A ANIH5
Summa Canister Lab Number: 3 5% Q’.)p\
Flow Regulator and Vacuum Gauge Serial Number: N A N A
Vacuum Pump Start Time | &5 {639
Vacuum Pump Stop Time 12 loHd 7
Open Summa Time | 2% !4
Close Summa Time | GB |53
Pre-Fill Summa Canister Vacuum (in. Hg): ~ il -23F .
Post-Fill Summa Canister Vacuum (in. Hg): ~ ] <
Time Sample Collected | (o 7K lo* 7 -

Notes: ?m}za %" D x5 £+ L (b.Obf;Hglﬂ/G?\‘q/ia)V)(.L(ffﬂ(2%’51(ﬁﬂ«g*\: %[
Dea9 Yyt O x 20 L Vhloos be + Vi pece + l/k!'/Garc = Vel Todee!
Bore 1A Dia e b L Vol Tedal X 3B = Porge 15/

Sampler’s Signature /%/J /g— Date _Z/_Z_CL@_ g:iigz '/\)-/\D
7 . ASSOCIATES

N:\Projects\ADEQ\BP LOU RI\Field w ork\Vapor Sampling Form 2013 Modifled



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): BNL - 2013 - 205 C%FJ) Date: 1/2(9 [{%
Site Location D ety [o1d 2 o Samplers: VA <« MB
Condition of Well: (% Eazrz} ( v QA Sample ID: AJA

Purge Volume Calculation

Purge Volume (from SAP tables): Q75 | o L Volume Purged Prior to Sample Collection: 3400m L
Vacuum Gas
Gauge Meter
Valve Pump
Meter N
Wellhead i
Dedicated - Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum . Landfill Gas Concentrations
Time {minutes) { @ ¢ /min) { mt ) (in. water) CH4 Cc02 02
15573 Z 250, > % T
1‘557’ ‘:1 250 LOoOO CZ OL(Z (s, L H &
{54 | B 250 2000 A 0.2 6.0 142
154 & 12 250 3000 & 03 | .o |[H:
Sample Collection QC Sample Collected: Yes (1 No I;Q/ |
Summa Canister Serial Number: A%‘ﬁ%q
Summa Canister Lab Number: \ 220
Flow Regulator and Vacuum Gauge Serial Number: N~
Vacuum Pump Start Time (553
Vacuum Pump Stop Time IS HS
Open Summa Time )S LS
Close Summa Time S L
Pre-Fill Summa Canister Vacuum (in. Hg): ~27
Post-Fill Summa Canister Vacuum (in. Hg): ! '
Time Sample Collected |54 § ,
Notes: Probe e’ D X A8 L (poosus im0 2l ) (281 a50) 7 Vol
©ead Yy "D X 2 @ L Pobe, Vol « Dead Vol « Bure Vol 2 Toda| Vo [
Bore. LYs" D K 1 G dal Yol X D =?~;ch '\é)

CLEAR —/ >
CREEK =0V
ASSOCIATES

pate 71213

sampler's Signature %ﬂ‘j

N:\Projects\ADEQ\BP LOU Ri\Field w ork\Vapor Sampling Form 2013 Madifled



ATTACHMENT D3
PHOTOGRAPHS
SHALLOW TEMPORARY SOIL GAS PROBE
INSTALLATION AND SAMPLING



Attachment D3 - Photographs
Shallow Temporary Soil Gas Probes
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Schematic Drawing of Soil Gas Sampling System
Attachment D3 February 27, 2015
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Attachment D3 - Photographs
Shallow Temporary Soil Gas Probes

Acrylic liners with material removed during probe installation (February 21, 2013)

Attachment D3 February 27, 2015
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Attachment F3 - Photographs
Shallow Temporary Soil Gas Probe
Installation and Sampling

ety '. A
BSL-2013-03 (Feb 26, 2013)

Attachment D3 February 27, 2015
- !
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