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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 shallow
methane probes. The methane probes are located at the former Broadway South Landfill (BSL). The

objectives of the soil gas monitoring were:

e To evaluate potential vapor intrusion risk to offsite receptors at Broadway Proper Retirement
Community, the YMCA, Kenyon Terrace, and onsite vapor exposure at Gollob Park.

e To evaluate whether soil equivalent concentrations’ of volatile organic compounds (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.

VOC concentrations in soil gas at BSL (and associated VOC concentrations in groundwater below BSL)
have generally been lower than those at Broadway North Landfill (BNL). Shallow landfill gas (LFG)
mitigation systems operate at the site to mitigate offsite migration and possible intrusion of methane into

buildings. Additional background information can be found in the main text of this Rl report.

! 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 soil gas purging and sampling from methane probes located at BSL. Field
activities were performed by Clear Creek and documented in field notebooks (Appendix J of this RI

report) and Soil Vapor Sampling Forms (Attachment C1).
2.1 SITE AND SAMPLING LOCATIONS
Soil gas samples were collected from the following probes at BSL.:

e MW-5 monitoring probe at 14.6 feet below land surface (bls)?
e MW:-6 monitoring probe (depth of screen interval unknown)

e MW-7 monitoring probe at 18.5 feet bls?

e MW-8 monitoring probe at 18.5 feet bls

e MW-9 monitoring probe at 19.4 feet bls®

e PRUD-1 monitoring probe (depth of screen interval unknown)
e PRUD-2 monitoring probe (depth of screen interval unknown)
¢ PRUD-3 monitoring probe (depth of screen interval unknown)
e PRUD-4 monitoring probe at 9.8 feet bls?

e PRUD-5 monitoring probe at 30.5 feet bls?

e PRUD-6 monitoring probe at 29.7 feet bls

¢ PRUD-16 monitoring probes at 15 and 25 feet bls

e PRUD-17 monitoring probes at 10 and 25 feet bls

e PRUD-18 monitoring probes at 10 and 25 feet bls

o PRUD-19 monitoring probes at 10 and 25 feet bls

e PRUD-20 monitoring probes at 10 and 25 feet bls

The locations of these probes are shown on Figure C1. Construction information is provided in Appendix
B of this RI report.

2.2 ACCESS

ADEQ contacted the property owners and obtained access to the monitoring probes.

2 Depth was measured on May 10, 2013 by Clear Creek and ADEQ. Possible obstructions may have been
present, causing inaccurate measurements.
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2.3 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 gas probes. PDEQ said that, based on the very small volume of effluent, there were no

permitting or treatment requirements.

2.4 SAMPLING METHODOLOGY

The methane probes at BSL were purged and sampled using the methodology described in the Rl Work
Plan (Clear Creek, 2013). Photographs and a schematic drawing of the sampling systems are included in
Attachment C2.

2.4.1 Soil Gas Purging

The methane probes at BSL were purged using a Stinger® 2.5 gallon wet/dry vacuum pump (Model
WD20250) capable of pumping 48 cubic feet per minute (ft*/min). 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 C1). In addition, 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. 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 C1 shows the LFG

concentrations measured prior to 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 of the large purge volume of these probes, 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 permitted according to the guidance
document in such cases. In accordance with Section 5.4.1 of the guidance document, three to five internal

volumes® of the sample system were purged prior to collection of the soil gas sample.

> 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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2.4.2 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 (non-dedicated) 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 diagram of the sampling system are included in the Attachment C2.

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.

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 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 were tight, samples were also 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 RI Work Plan (Clear Creek, 2013). The

total number of duplicate soil gas samples collected from the probes during this LOU RI investigation in
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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 group sent to the lab.

The Summa™ canisters containing soil gas samples were shipped to the ESC Lab Sciences 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.

2.4.3 Analyses

Samples were submitted to ESC Lab Sciences for analysis of VOCs according to the RI 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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3.0 SUMMARY OF INVESTIGATION RESULTS
3.1 LANDFILL GAS

Concentrations of LFG measured prior to sample collection are provided in Tables C1. The oxygen
concentrations in the methane probes ranged from 0.0% to 20.2%. The methane concentrations ranged
from 0.0% to 7.4%. The carbon dioxide concentrations ranged for 0.9% to 15.5%. The highest
concentration of methane and carbon dioxide, and the lowest concentration of oxygen were measured
from the same probe, MW-5. This probe is located east of Broadway Proper Retirement Community near
the middle of the BSL (Figure C1).

3.2 VOCS

Twenty-two samples were collected from methane probes in the BSL, including one duplicate sample. A
complete list of parameters analyzed (along with the analytical results) is presented in Table C2. The
maximum concentration detected for each analyte, the equivalent soil concentration (calculated according
to the soil vapor sampling guidance [ADEQ , 2011]), the SRLs, and minimum GPLs are presented at the
end of Table C2. A Detection Summary is presented in Table C3.

In Table C2, 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. Figure C2 is a map of the methane probes with
select soil gas results. Discussions of selected compounds are provided in the sections below. Risk-based
chemicals of potential concern are identified in Section 4.1.3 of the RI report and in the Health Risk

Assessment (Appendix L of this RI report).

3.21 PCE

PCE was detected in 14 of the 22 methane probe samples at concentrations above the laboratory reporting
limits. The highest soil gas PCE concentration was 0.05 milligrams per meter cubed (mg/m®) (or
micrograms per liter [ug/L]) in PRUD-16 from a depth of 15 feet bls. Using the dimensionless Henry’s
Law conversion, the soil equivalent concentration of the highest soil gas PCE concentration is 0.000078
milligrams 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/Kkg.
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3.22 TCE

TCE was detected in one of the 22 methane probe samples at concentrations above the laboratory
reporting limits. The detected concentration of soil gas TCE (0.0024 mg/m® or pg/L) was from methane
probe PRUD-19 at a depth of 25 feet bls. The soil equivalent concentration of the detected soil gas TCE
concentration is 0.000007 mg/kg. This is below the minimum GPL of 0.76 mg/kg and the most stringent
SRL of 3.0 mg/kg.

3.2.3 Vinyl Chloride

VC was not detected at concentrations above the laboratory reporting limits in the 22 soil gas samples

collected from the methane probes.
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4.0 RESULTS OF DATA VALIDATION

Clear Creek contracted Innovative Technical Solutions, Inc. (ITSI) to conduct third party data validation
according to USEPA guidance (USEPA, 2008) and according to the QAPP in the RI 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 IV data deliverable. Full data validation included 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 Rl report. The Data

Validation report is in Appendix I. Relevant data validation results for the methane probe analyses are:

o Field staff noted moisture in the sampling system during collection of samples from PRUD-1,
MW-5, MW-6, and PRUD-20 (from 25 feet). Because VOCs can partition into water, a low bias
was possibly 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 laboratory control sample duplicate percent recoveries for 1,2-dichloroethane and
trichlorofluoromethane were out of criteria for the batch including MW-5 and MW-6. 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 MW-5 and MW-6. The associated positive results in
this batch for trichlorofluoromethane were qualified with a “J”. Non-detect results did not require
an additional qualifier.

e Detections of the leak detection compound, 2-propanol, were less than the 4069 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 their intended purposes for assessment of vapor

intrusion risk and soil quality relative to SRLs and GPLs.
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Table C1

Landfill Gas Concentrations

Methane Probes

Broadway South Landfill 2013

: Methane Carbon Dioxide Oxygen

Sample Point ID Date (% by volume) | (% by volume) | (% by volume)
MW-5 02/21/2013 7.4 15.5 0.0
MW-6 02/21/2013 0.0 5.5 14.4
MW-7 03/04/2013 6.8 14.0 0.0
MW-8 03/04/2013 0.2 4.0 15.3
MW-9 03/11/2013 0.5 11.7 4.4
PRUD-01 02/19/2013 0.5 7.3 11.5
PRUD-02 02/19/2013 0.3 2.4 18.1
PRUD-03 02/19/2013 0.3 3.1 17.5
PRUD-04 02/19/2013 0.2 5.9 13.8
PRUD-05 02/19/2013 0.1 2.7 18.3
PRUD-06 02/19/2013 0.0 0.9 20.2
PRUD-16-15 02/19/2013 0.5 10.5 6.6
PRUD-16-25 02/19/2013 0.4 9.9 7.5
PRUD-17-10 02/19/2013 0.5 5.6 14.7
PRUD-17-25 02/19/2013 0.5 4.3 16.3
PRUD-18-10 02/19/2013 0.4 4.6 17.1
PRUD-18-25 02/19/2013 0.3 6.7 15.3
PRUD-19-10 02/19/2013 0.3 4.2 17.0
PRUD-19-25 03/04/2013 0.1 6.1 154
PRUD-20-10 03/04/2013 0.1 1.3 19.6
PRUD-20-25 03/04/2013 0.1 2.9 18.0
Notes:

% - percentage by volume measured during soil gas purge.
Sample ID (PRUD-16-15) = probe ID (PRUD-16) dash sample depth (typically the bottom of the
screen interval; 15 feet below land surface).
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Table C2

Soil Gas Analytical Results

Methane Probes

Broadway South Landfill 2013

Location ID MW-5 MW-6 MW-7 MW-8 MW-9 PRUD-1 PRUD-2 PRUD-3 PRUD-4 PRUD-5 PRUD-6 PRUD-16-15 PRUD-16-25
Sample ID; MW-5-UNK MW-6-UNK MW-7-UNK MW-8-UNK MW-9-UNK PRUD-1-UNK PRUD-2-UNK PRUD-3-UNK PRUD-4-UNK PRUD-5-UNK PRUD-6-UNK PRUD-16-15 PRUD-16-25
Latitude (Degrees) 32°12'58.32"N 32°12'59.32"N 32°13'1.05"N 32°13'1.87"N 32°13'1.81"N 32°12'50.53"N 32°12'49.41"N 32°12'49.30"N 32°12'49.27"N 32°12'49.23"N 32°12'48.51"N 32°12'50.91"N
Longitude (Degrees) 110°49'48.84"W | 110°49'50.54"W | 110°49'51.97"W [ 110°49'53.05"W | 110°49'55.05"W [ 110°49'50.46"W | 110°49'51.08"W | 110°49'50.12"W | 110°49'49.02"W | 110°49'47.60"W | 110°49'46.81"W 110°49'50.39"W
Collect Date 2/21/2013 2/21/2013 3/4/2013 3/4/2013 3/11/2013 2/19/2013 2/19/2013 2/19/2013 2/19/2013 2/19/2013 2/19/2013 2/19/2013 2/19/2013
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 mg/m3 0.017 J- | <0.00128 | UJ- 0.013 0.0019 0.0023 <0.00128 | UJ- | <0.00128 <0.00128 <0.00128 <0.00128 <0.00128 <0.00128 <0.00128
TO-15 74-83-9 [Bromomethane (Methyl Bromide) mg/m3 <0.00776 | UJ- | <0.00155 | UJ- | <0.00155 <0.00155 <0.00155 <0.00155 | UJ- | <0.00155 <0.00155 <0.00155 <0.00155 <0.00155 <0.00155 <0.00155
TO-15 56-23-5 [Carbon tetrachloride mg/m3 <0.0126 [ UJ- [ <0.00252 | UJ- | <0.00252 <0.00252 <0.00252 <0.00252 | UJ- | <0.00252 <0.00252 <0.00252 <0.00252 <0.00252 <0.00252 <0.00252
TO-15 108-90-7 |Chlorobenzene mg/m3 <0.00924 | UJ- | <0.00185 | UJ- | <0.00185 <0.00185 <0.00185 <0.00185 | UJ- | <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185
TO-15 75-00-3 [Chloroethane mg/m3 <0.00528 | UJ- | <0.00106 | UJ- | <0.00106 <0.00106 <0.00106 <0.00106 | UJ- | <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106
TO-15 67-66-3 [Chloroform mg/m3 <0.00973 | UJ- 0.0022 J- 0.0054 0.018 0.026 0.0037 J- 0.002 0.0049 <0.00195 <0.00195 <0.00195 0.015 0.0073
TO-15 74-87-3 [Chloromethane mg/m3 <0.00413 | UJ- | <0.000826| UJ- 0.037 <0.000826 <0.000826 <0.000826| UJ- | <0.000826 <0.000826 <0.000826 <0.000826 <0.000826 <0.000826 <0.000826
TO-15 106-93-4 |1,2-Dibromoethane (1,2-EDB) mg/m3 <0.0154 [ UJ- [ <0.00308 | UJ- | <0.00308 <0.00308 <0.00308 <0.00308 | UJ- | <0.00308 <0.00308 <0.00308 <0.00308 <0.00308 <0.00308 <0.00308
TO-15 95-50-1 [1,2-Dichlorobenzene mg/m3 <0.0120 [ UJ- [ <0.00240 | UJ- | <0.00240 <0.00240 <0.00240 <0.00240 | UJ- | <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m3 <0.0120 [ UJ- [ <0.00240 | UJ- | <0.00240 <0.00240 <0.00240 <0.00240 | UJ- | <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240
TO-15 106-46-7 |1,4-Dichlorobenzene mg/m3 <0.0120 | UJ- | <0.00240 | UJ- 0.0043 <0.00240 0.0051 <0.00240 | UJ- | <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240
TO-15 107-06-2 |1,2-Dichloroethane (1,2-DCA) mg/m3 <0.00810 | UJ- | <0.00162 | UJ- | <0.00162 <0.00162 <0.00162 <0.00162 | UJ- | <0.00162 <0.00162 <0.00162 <0.00162 <0.00162 <0.00162 <0.00162
TO-15 75-34-3 |1,1-Dichloroethane mg/m3 <0.00802 | UJ- | <0.00160 | UJ- | <0.00160 <0.00160 <0.00160 <0.00160 | UJ- | <0.00160 <0.00160 <0.00160 <0.00160 <0.00160 <0.00160 <0.00160
TO-15 75-35-4 |1,1-Dichloroethene (1,1-DCE) mg/m3 <0.00793 | UJ- | <0.00159 | UJ- | <0.00159 <0.00159 <0.00159 <0.00159 | UJ- | <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159
TO-15 156-59-2 |cis-1,2-Dichloroethene (cDCE) mg/m3 <0.00793 | UJ- | <0.00159 | UJ- 0.063 <0.00159 <0.00159 <0.00159 | UJ- | <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159
TO-15 156-60-5 |trans-1,2-Dichloroethene (tDCE) mg/m3 <0.00793 | UJ- | <0.00159 | UJ- 0.0033 <0.00159 <0.00159 <0.00159 | UJ- | <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159
TO-15 78-87-5 [1,2-Dichloropropane mg/m3 <0.00924 | UJ- | <0.00185 | UJ- | <0.00185 <0.00185 <0.00185 <0.00185 | UJ- | <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185
TO-15 10061-01-5|cis-1,3-Dichloropropene mg/m3 <0.00908 | UJ- | <0.00182 | UJ- | <0.00182 <0.00182 <0.00182 <0.00182 | UJ- | <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182
TO-15 10061-02-6|trans-1,3-Dichloropropene mg/m3 <0.00908 | UJ- | <0.00182 | UJ- | <0.00182 <0.00182 <0.00182 <0.00182 | UJ- | <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182
TO-15 100-41-4 |Ethylbenzene mg/m3 0.01 J- | <0.00173 | UJ- 0.0043 0.0023 0.0029 0.0048 J- 0.0043 0.0038 0.0042 0.0037 0.0026 0.0027 0.0056
TO-15 76-13-1 [1,1,2-Trichlorotrifluoroethane (Freon 113) mg/m3 <0.0153 [ UJ- [ <0.00307 | UJ- | <0.00307 <0.00307 <0.00307 <0.00307 | UJ- | <0.00307 <0.00307 <0.00307 <0.00307 <0.00307 <0.00307 <0.00307
TO-15 75-69-4 _[Trichlorofluoromethane (Freon 11) mg/m3 <0.0112 [ UJ- [ <0.00225 | UJ- | <0.00225 <0.00225 <0.00225 <0.00225 | UJ- | <0.00225 <0.00225 <0.00225 <0.00225 0.0046 <0.00225 <0.00225
TO-15 75-71-8 [Dichlorodifluoromethane (Freon 12) mg/m3 0.02 J- | <0.00198 | UJ- | <0.00198 0.042 0.049 0.013 J- 0.01 0.0074 0.018 0.017 0.0036 <0.00198 0.0054
TO-15 76-14-2 [1,2-Dichlorotetrafluoroethane (Freon 114) mg/m3 0.11 J- | <0.00280 | UJ- 0.22 0.084 0.015 <0.00280 | UJ- 0.005 0.0091 0.0031 0.0034 <0.00280 <0.00280 <0.00280
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m3 <0.0673 | UJ- | <0.0135 | UJ- | <0.0135 <0.0135 <0.0135 <0.0135 | UJ- | <0.0135 <0.0135 <0.0135 <0.0135 <0.0135 <0.0135 <0.0135
TO-15 75-09-2 [Methylene Chloride mg/m3 <0.00694 | UJ- 0.0042 J- | <0.00139 <0.00139 <0.00139 <0.00139 | UJ- | <0.00139 <0.00139 <0.00139 <0.00139 <0.00139 0.0017 0.0018
TO-15 100-42-5 |Styrene mg/m3 <0.00851 | UJ- | <0.00170 | UJ- 0.0043 0.0085 0.0024 0.0085 J- 0.0072 0.0068 0.0081 0.0068 0.0028 0.003 0.0094
TO-15 79-34-5 [1,1,2,2-Tetrachloroethane mg/m3 <0.0137 [ UJ- [ <0.00275 | UJ- | <0.00275 <0.00275 <0.00275 <0.00275 | UJ- | <0.00275 <0.00275 <0.00275 <0.00275 <0.00275 <0.00275 <0.00275
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m3 0.031 J- | <0.00272 | UJ- | <0.00272 0.0058 <0.00272 0.041 J- 0.015 0.0088 <0.00272 0.013 <0.00272 0.05 0.04
TO-15 108-88-3 |Toluene mg/m3 <0.00753 | UJ- 0.0018 J- 0.006 0.006 0.01 0.0087 J- 0.011 0.0087 0.0087 0.0083 0.0079 0.0083 0.012
TO-15 120-82-1 |1,2,4-Trichlorobenzene mg/m3 <0.0466 [ UJ- [ <0.00933 | UJ- | <0.00933 <0.00933 <0.00933 <0.00933 | UJ- | <0.00933 <0.00933 <0.00933 <0.00933 <0.00933 <0.00933 <0.00933
TO-15 71-55-6 [1,1,1-Trichloroethane (TCA) mg/m3 <0.0109 [ UJ- [ <0.00218 | UJ- | <0.00218 <0.00218 <0.00218 <0.00218 | UJ- | <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218
TO-15 79-00-5 |[1,1,2-Trichloroethane mg/m3 <0.0109 [ UJ- [ <0.00218 | UJ- | <0.00218 <0.00218 <0.00218 <0.00218 | UJ- | <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218
TO-15 79-01-6 [Trichloroethylene (TCE) mg/m3 <0.0107 [ UJ- [ <0.00214 | UJ- | <0.00214 <0.00214 <0.00214 <0.00214 | UJ- | <0.00214 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214
TO-15 95-63-6  [1,2,4-Trimethylbenzene mg/m3 <0.00982 | UJ- | <0.00196 | UJ- 0.0049 0.0029 0.0038 0.0059 J- 0.0093 0.0048 0.0049 0.0049 0.0025 0.0023 0.0054
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m3 <0.00982 | UJ- | <0.00196 | UJ- | <0.00196 <0.00196 <0.00196 <0.00196 | UJ- 0.0025 <0.00196 <0.00196 <0.00196 <0.00196 <0.00196 <0.00196
TO-15 75-01-4 |Vinyl chloride mg/m3 <0.00511 | UJ- | <0.00102 | UJ- | <0.00102 <0.00102 <0.00102 <0.00102 | UJ- | <0.00102 <0.00102 <0.00102 <0.00102 <0.00102 <0.00102 <0.00102
TO-15 1330-20-7 |Xylenes, Total mg/m® | <0.0261 | UJ- | <0.00521 | UJ- 0.013 0.01 0.011 0.023 J- 0.025 0.018 0.02 0.019 0.012 0.01 0.025
TO-15 67-63-0 |2-Propanols mg/m3 <0.0307 0.01 0.042 0.057 0.0064 <0.00615 | B3 0.012 0.0096 <0.00615 0.049 B 0.13 <0.00615 | B3 | <0.00615 | B3
Notes: Notes continued:

mg/m*  milligrams per cubic meter 1  Sample ID (PRUD-17-10) = probe ID (PRUD-17) dash sample depth (typically the bottom of the screen interval; 10 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
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 g
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 SRLs.

s wWwN

**  Based on SRL for CAS 542-75-6.
*** Indicates 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.

1of2

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.
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Table C2

Soil Gas Analytical Results

Methane Probes
Broadway South Landfill 2013

Location ID PRUD-17-10 |PRUD-17-10DUP| PRUD-17-25 PRUD-18-10 PRUD-18-25 PRUD-19-10 PRUD-19-25 PRUD-20-10 PRUD-20-25 Soil Remediation Levelss
Sar_nple 1D, PRUD-17-10 PRUD-17-100 PRUD-17-25 PRUD-18-10 PRUD-18-25 PRUD-19-10 PRUD-19-25 PRUD-20-10 PRUD-20-25 ) Soil
Latltqde (Degrees) 32°12'51.54"N 32°12'51.99"N 32°12'52.62"N 32°12'52.85"N Max Soil Max Soil Gas |Equivalent of Residential SRL .
Longitude (Degrees) 110°49'50.41"W 110°49'50.43"W 110°49'50.40"W 110°49'51.16"W Gas Result Max Soil Gas Non-Residential Minimum GPL,
Collect Date 2/19/2013 2/19/2013 2/19/2013 2/19/2013 2/19/2013 2/19/2013 3/4/2013 3/4/2013 3/4/2013 Result | tion Result Carcinogen SRL (mg/kg)
(mg/m®) 2 . o Non-Carcinogen i
Method | CAS No. Parameter Units Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual| Value |Qual (mg/kg) | 10° Risk | 10° Risk (mg/kg) (ma/ko)
(mg/kg) | (mg/kg)
TO-15 71-43-2  [Benzene mg/m3 <0.00128 <0.00128 <0.00128 <0.00128 <0.00128 <0.00128 <0.00128 <0.00128 <0.00128 | UJ- | 0.017 MW-5 0.000037 0.65 NA 14 0.70
TO-15 74-83-9 [Bromomethane (Methyl Bromide) mg/m3 <0.00155 <0.00155 <0.00155 <0.00155 <0.00155 <0.00155 <0.00155 <0.00155 <0.00155 | UJ- ND 3.9 13
TO-15 56-23-5 [Carbon tetrachloride mg/m3 <0.00252 <0.00252 <0.00252 <0.00252 <0.00252 <0.00252 <0.00252 <0.00252 <0.00252 | UJ- ND 0.25 25 2.2 5.5 0.95
TO-15 108-90-7 |Chlorobenzene mg/m3 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 | UJ- ND 150 530 16.5
TO-15 75-00-3 [Chloroethane mg/m3 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 | UJ- ND 3 30 65
TO-15 67-66-3 [Chloroform mg/m3 0.0047 0.0041 0.0048 <0.00195 0.0043 0.0031 0.0058 <0.00195 <0.00195 | UJ- | 0.026 MW-9 0.000064 0.94 9.4 20
TO-15 74-87-3 [Chloromethane mg/m3 <0.000826 <0.000826 <0.000826 <0.000826 <0.000826 0.0015 <0.000826 0.0012 <0.000826| UJ- | 0.037 MW-7 0.000025 48 160
TO-15 106-93-4 |1,2-Dibromoethane (1,2-EDB) mg/m3 <0.00308 <0.00308 <0.00308 <0.00308 <0.00308 <0.00308 <0.00308 <0.00308 <0.00308 | UJ- ND 0.029 0.29 0.63
TO-15 95-50-1 [1,2-Dichlorobenzene mg/m3 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 | UJ- ND 600* 600* 116%+*
TO-15 541-73-1 |1,3-Dichlorobenzene mg/m3 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 | UJ- ND 530 600*
TO-15 106-46-7 |1,4-Dichlorobenzene mg/m3 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 <0.00240 | UJ- | 0.0051 MW-9 0.000123 3.5 35 79 27
TO-15 107-06-2 |1,2-Dichloroethane (1,2-DCA) mg/m3 <0.00162 <0.00162 <0.00162 <0.00162 <0.00162 <0.00162 <0.00162 <0.00162 <0.00162 | UJ- ND 0.28 2.8 6 0.23
TO-15 75-34-3 |1,1-Dichloroethane mg/m3 <0.00160 <0.00160 <0.00160 <0.00160 <0.00160 <0.00160 <0.00160 <0.00160 <0.00160 | UJ- ND 510 1,700* 0.85
TO-15 75-35-4 |1,1-Dichloroethene (1,1-DCE) mg/m3 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 | UJ- ND 120 410
TO-15 156-59-2 |cis-1,2-Dichloroethene (cDCE) mg/m3 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 | UJ- | 0.063 MW-7 0.000130 43 150 5.3
TO-15 156-60-5 |trans-1,2-Dichloroethene (tDCE) mg/m3 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 | UJ- | 0.0033 MW-7 0.000004 69 230 9.2
TO-15 78-87-5 [1,2-Dichloropropane mg/m3 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 <0.00185 | UJ- ND 0.34 3.4 7.4 0.36
TO-15 |10061-01-5|cis-1,3-Dichloropropene mg/m3 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 | UJ- ND 0.79%* 7.g% 18+
TO-15 |10061-02-6|trans-1,3-Dichloropropene mg/m3 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 <0.00182 | UJ- ND ] ]
TO-15 100-41-4 |Ethylbenzene mg/m3 0.0039 0.0043 0.0048 0.0035 0.004 <0.00173 0.0031 0.0028 0.0032 J- 0.01 MW-5 0.000072 400* 400* g2r**
TO-15 76-13-1 [1,1,2-Trichlorotrifluoroethane (Freon 113) mg/m3 <0.00307 <0.00307 <0.00307 <0.00307 <0.00307 <0.00307 <0.00307 <0.00307 <0.00307 | UJ- ND 5,600* 5,600*
TO-15 75-69-4 [Trichlorofluoromethane (Freon 11) mg/m3 <0.00225 <0.00225 <0.00225 <0.00225 <0.00225 <0.00225 <0.00225 <0.00225 <0.00225 | UJ- | 0.0046 PRUD-6 0.000001 390 1,300
TO-15 75-71-8 [Dichlorodifluoromethane (Freon 12) mg/m3 <0.00198 0.0034 0.0034 0.0029 0.0028 0.003 0.0045 0.0054 0.0034 J- 0.049 MW-9 0.000010 94 310
TO-15 76-14-2 [1,2-Dichlorotetrafluoroethane (Freon 114) mg/m3 <0.00280 <0.00280 <0.00280 <0.00280 <0.00280 <0.00280 0.0039 <0.00280 <0.00280 | UJ- 0.22 MW-7 0.000051
TO-15 87-68-3 |Hexachloro-1,3-butadiene mg/m3 <0.0135 <0.0135 <0.0135 <0.0135 <0.0135 <0.0135 <0.0135 <0.0135 <0.0135 | UJ- ND 7 70 18 180
TO-15 75-09-2 [Methylene Chloride mg/m3 <0.00139 0.0023 <0.00139 <0.00139 <0.00139 <0.00139 <0.00139 <0.00139 <0.00139 | UJ- | 0.0042 MW-6 0.000009 9.3 93 210
TO-15 100-42-5 |Styrene mg/m3 0.0068 0.0077 0.0089 0.0077 0.0077 <0.00170 0.0081 0.0072 0.0081 J- 0.0094 | PRUD-16-25 0.000397 1,500* 1,500* 45
TO-15 79-34-5 |1,1,2,2-Tetrachloroethane mg/m3 <0.00275 <0.00275 <0.00275 <0.00275 <0.00275 <0.00275 <0.00275 <0.00275 <0.00275 | UJ- ND 0.42 4.2 9.3
TO-15 127-18-4 |Tetrachloroethylene (PCE) mg/m3 0.014 0.012 0.018 <0.00272 <0.00272 <0.00272 0.01 0.0067 0.0061 J- 0.05 PRUD-16-15 0.000078 0.51 5.1 13 0.8
TO-15 108-88-3 |Toluene mg/m3 0.0098 0.012 0.013 0.0094 0.011 0.0049 0.0079 0.0068 0.0075 J- 0.013 | PRUD-17-25 0.000059 650* 650* 159%+*
TO-15 120-82-1 |1,2,4-Trichlorobenzene mg/m3 <0.00933 <0.00933 <0.00933 <0.00933 <0.00933 <0.00933 <0.00933 <0.00933 <0.00933 | UJ- ND 62 220
TO-15 71-55-6 [1,1,1-Trichloroethane (TCA) mg/m3 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 | UJ- ND 1,200* 1,200* 0.94
TO-15 79-00-5 |[1,1,2-Trichloroethane mg/m3 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 <0.00218 | UJ- ND 0.74 7.4 16
TO-15 79-01-6 [Trichloroethylene (TCE) mg/m3 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214 0.0024 <0.00214 <0.00214 | UJ- | 0.0024 | PRUD-19-25 0.000007 3 30 17 65 0.76
TO-15 95-63-6  [1,2,4-Trimethylbenzene mg/m3 0.0038 0.0069 0.0044 0.0035 <0.00196 0.0025 0.0042 0.0032 0.0035 J- 0.0093 PRUD-2 0.000908 52 170
TO-15 108-67-8 |1,3,5-Trimethylbenzene mg/m3 <0.00196 <0.00196 <0.00196 <0.00196 <0.00196 <0.00196 <0.00196 <0.00196 <0.00196 | UJ- | 0.0025 PRUD-2 0.000040 21 70
TO-15 75-01-4 |Vinyl chloride mg/m3 <0.00102 <0.00102 <0.00102 <0.00102 <0.00102 <0.00102 <0.00102 <0.00102 <0.00102 | UJ- ND 0.085 NA 0.75
TO-15 1330-20-7 |Xylenes, Total mg/m® 0.016 0.018 0.02 0.015 0.017 0.0056 0.018 0.015 0.017 J- 0.025 | PRUD-16-25 0.000224 270 420* 3L x*
TO-15 67-63-0 |2-Propanols mg/m3 0.0076 0.0084 <0.00615 <0.00615 <0.00615 <0.00615 0.066 0.079 0.029 0.13 PRUD-6 NA
Notes: Notes continued:
mg/m*  milligrams per cubic meter 1  Sample ID (PRUD-17-10) = probe ID (PRUD-17) dash sample depth (typically the bottom of the screen interval; 10 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 *** Indicates 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 UJ The analyte was not detected; however, the result is estimated due to discrepancies in meeting certain analyte-specific quality control criteria.
There may be a slight discrepancy between the reported value in the B (EPA)-The indicated compound was found i_n the associated method blank as well as the laboratory sample.
laboratory report and the reported value in the data validator's report due to 3 B3 (ESC) - The |nd|9ated compound was found in the associated method blank, but all reported samples were non-detect.
conversion of units (from parts per billion to mg/n?). These values are very 0 Ind!cates a |9W b|§s.
small and do not result in any substantive difference relative to SRLs. (*) Indicates a high bias. L
< Less than laboratory reporting limit.
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Detection Summary

Table C3

Methane Probes
Broadway South Landfill 2013

Feb-Mar 2013 Feb-Mar 2013
S Samples Number of Maximum Location of
Analyzed Detections > RL Concentration Maximum
(mg/m®) Concentration
Benzene 22 4 0.017 MW-5
Bromomethane 22 0 ND
Carbon tetrachloride 22 0 ND
Chlorobenzene 22 0 ND
Chloroethane 22 0 ND
Chloroform 22 15 0.026 MW-9
Chloromethane 22 3 0.037 MW-7
1,2-Dibromoethane 22 0 ND
1,2-Dichlorobenzene 22 0 ND
1,3-Dichlorobenzene 22 0 ND
1,4-Dichlorobenzene 22 2 0.0051 MW-9
1,2-Dichloroethane 22 0 ND
1,1-Dichloroethane 22 0 ND
1,1-Dichloroethene 22 0 ND
cis-1,2-Dichloroethene 22 1 0.063 MW-7
trans-1,2-Dichloroethene 22 1 0.0033 MW-7
1,2-Dichloropropane 22 0 ND
cis-1,3-Dichloropropene 22 0 ND
trans-1,3-Dichloropropene 22 0 ND
Ethylbenzene 22 20 0.01 MW-5
1,1,2-Trichlorotrifluoroethane 22 0 ND
Trichlorofluoromethane 22 1 0.0046 PRUD-6
Dichlorodifluoromethane 22 18 0.049 MW-9
1,2-Dichlorotetrafluoroethane 22 9 0.22 MW-7
Hexachloro-1,3-butadiene 22 0 ND
Methylene Chloride 22 4 0.0042 MW-6
2-Propanol 22 13 0.13 PRUD-6
Styrene 22 19 0.0094 PRUD-16-25
1,1,2,2-Tetrachloroethane 22 0 ND
Tetrachloroethylene (PCE) 22 14 0.05 PRUD-16-15
Toluene 22 21 0.013 PRUD-17-25
1,2,4-Trichlorobenzene 22 0 ND
1,1,1-Trichloroethane 22 0 ND
1,1,2-Trichloroethane 22 0 ND
Trichloroethylene (TCE) 22 1 0.0024 PRUD-19-25
1,2,4-Trimethylbenzene 22 19 0.0093 PRUD-2
1,3,5-Trimethylbenzene 22 1 0.0025 PRUD-2
Vinyl chloride 22 0 ND
Xylenes, Total 22 20 0.025 PRUD-16-25
Notes:
mg/m3 - milligrams per meter cubed
ND - Not detected above reporting limit
RL - Laboratory reporting limits
Sample ID (PRUD-16-25) = probe ID (PRUD-16) dash sample depth (typically the
bottom of the screen interval; 25 feet below land surface).
CLEAR —/ = Appendix C
CREEK %\) Page 1 of 1 LOU Remedial InvestigatiEE Report
ASSOCIATES Broadway-Pantano WQARF Site



APPENDIX C
ATTACHMENTS

Attachment C1 Soil Vapor Sampling Forms — Methane Probes 2013
Attachment C2 Photographs — Methane Probe Sampling



ATTACHMENT C1
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METHANE PROBES 2013



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): Un 2 nown & Date: 2 /2 (/{ 3
v

Site Location MW=5D < Samplers: Un H

Condition of Well: Good QA Sample ID: N

Purge Volume Calculation

Purge Volume (from SAP tables): Un l.nowo Volume Purged Prior to Sample Collection: _j <5, 3 5,10
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) ( (X /min) { ¢ ) (in. water) CH4 €02 02
|HOL] Y 0.% @) |2
Wy 5 0. 4.0 12 2 {10 |04
[ 0 0.9 %0 12 2.2 /52 0.0
i 1) Q.4 12.0 \Z 7.4 [15.5 0,0
Sample Collection QC Sample Collected: Yes [1 No ﬁq g
Summa Canister Serial Number: A+ 0101 g
Summa Canister Lab Number: - 94 3
Flow Regulator and Vacuum.Gauge Serial Number: NI
Vacuum Pump Start Time ' (H o4
Vacuum Pump Stop Time ~ ‘ JH2Z |
Open Summa Time 1y 2|
Close Summa Time _. 14 34
Pre-Fill Summa Canister Vacuum (in. Hg): - Z‘é
Post-Fill Summa Canister Vacuum (in. Hg): — /
Time Sample Collected (421

Notes: Jo) {5~}ure ‘A C‘/L?_C[ll'ca-/'ecf ‘/Lbe

Sampler's Signature %Méé\ Date 7 /Z( / (3 ' g:iégi%\j
- !

ASSOCIATES
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Soil Vapor Sampling Form - Summa Canisters

well ID {(depth): MW -{o : Date: 2/ YAl / 13
Site Location Tﬁmaa LAD LA —?\‘o pes : - Samplers: Jod
Condition of Well: 6‘7003 0 ' QA Sample ID: MA
Purge Volume Calculation
Purge Volume (from SAP tables): ( 'Z\n le. NStIN Volume Purged Prior to Sample Collection: Z. 72 C'l(‘
Vacuum Gas
Gauge Meter
Valve Pump
: Flow /
\ Meter
Wellhead i
Dedicated Common
~ Well Evacuation
Elapsed Time PurgeRate | Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) ( /min) ( ) (in. water) CH4 Co2 02
(D12 & 0.4 o (2
1515 > 0.% 2.4 1O 0.0 5. | 1Y ]
IS 1% (o O % 4.% e 00 |5.6 |43
152 | = 0.3 7.2 |2 0.0 |55 | 144
Sample Colléction ' QC Sample Collected: Yes [1 No 'ﬁ7
Summa Canister Serial Number: Aa57F9
Summa Canister Lab Number: , I | 220
i:low Reéulator and Vacuum Gauge Serial Number: AN A
Vacuum Pump Start Time IS12.
Vacuum Pump Stop Time ' | ]SS2
Open Summa Time ]SS2/
Close Summa Time (S22
Pre-Fill Summa Canister Vacuum (in. Hg): - 27
Post-Fill Summa Canister Vacuum (in. Hg): |
Time Sample Collected (521
Notes: Mostore n dedicated  dulbing

o . /s . e
Sampler's Signature W Date _Z[Z(_A@_ ' g:iéei .{)'/\3

ASSOCIATES
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Soil Vapor Sampiing Form - Summa Canisters

Well ID (depth):

AW —"2

Site Location

%mor_(‘) nJesq

Lo
i e
I

/
Condition of Welt: @wd L
{

Purge Volume Calculation

Date: 3/4 / /3
Samplers: Mz VAH
QA Sample ID: NA

Purge Volume (from SAP tabies}: N, A zgs«h‘ Mot (0o f volume Purged Prior to Sample Collection: (/. % L"fj
e Vacuum Gas
Gauge Meter
Valve Pump
Fiow \/
Meter
Wellhead ij
Dedicated Common
_ Well Evgcuation v
) Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) (£ fmin) { £ ) (in. water) CH4 coz2 02
0le %, 0.4 & H_L—1 —1
(o 19 5 0,9 2.7 “ (0.5 113,83 | 0.4
o 27 (2 0.2 5.4 ~ 75 |\ 43100
1025 G 0.2 & .1 4 7.0 1141 |e.O
102% LA 0.2 (. 4 lo& | 1do 100

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:

QC Sample Collected: Yes [ No /&
ABF27

265

(016
XA
1029
[03A
2%

/024

2
. . 7
Sampler's Signature %/J‘?/é&

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

Well ID (depth}: M W-R - Date: /41013
Site Location B ro@\d i Ot P«‘W,/Ler’ -+ Samplers: My + VA
1 lj
Condition of Welt: 1D -ty QASampleID: A/ /&
7/
Purge Volume Calculation
Purge Volume (from SAP tables): NA, ~ IO c,]a Volume Purged Prior to Sample Collection: /O . "/ ¢ 7()

Vo Vacuum Gas
Gauge Meter

Valve Pump

Flow
Meter
Wellhead . T = i

Dedicated | Common
Well fvacuation
) Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) ( ¢t /min) { ¢ ;Z ) {in. water) CH4 Cco2 02
(04 i 0.3 %] 10 L
052 A 0% 3.z /O 6. 3.2 |172
105G o o.% G H 1o .0 139 |15 ¢
e 2. | ©:8 e [O 0.2 |40 |15.3
Sample Collection Qc Sample Callected: Yes I No é/
Summa Canister Serial Number: 57‘/ 5 '7/
Summa Canister Lab Number: 5 e (
Flow Regulator and Vacuum Gauge Serial Number: N A
Vacuum Pump Start Time 104%
Vacuum Pump Stop Time ' (o
Open Summa Time (Lo ¢
Close Summa Time 1O
Pre-Fill Summa Canister Vacuum (in. Hg): ~277
Post-Fill Summa Canister Vacuum (in. Hg): - )
Time Sample Collected IO |
Notes:
Samhier‘é Signature Date > / 4 / 3 g;égi @
ASSOCIATES
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1
i

;. ; ‘(
Soil Vapor Sampling Form - Summa Canisters

Well iD (depth): AW - ‘ Date: 3 / b / (3
Site Location DL -~ Broveduos Propes - Samplers: U AR+ AR
Conditionof Well: (o) / QASampleD:  AJA

£ .

Purge Volume Calculation

Purge Volume (from SAP tables): N A ; £S5 fimute ~7 0570 Volume Purged Prior to Sample Collection: (0.0 c77[’
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) (c ' /min} ( ¢ I ) (in. water) |- -CH4 Cco2 02
0300 %) [.0 % 4 |
0% 0% 5 | 1w B.c © 0% | .o 5.3
020 2 Lo [.O G- O % Ged | (1.7 4. S
0%0 @ 1 O 9.0 <) 0.5 | L= (4.9
Sample Collection QC Sample Collected: Yes [ No ﬁi '
Summa Canister Serial Number: AgDE3 ;
Summa Canister Lab Number: 1253
Flow Regulator and Vacuum Gauge Serial Number: oA
Vacuum Pump Start Time O% o0
Vacuum Pump Stop Time ‘ B
Open Summa Time ’ 0% O
Close Summa Time 6B G
Pre-Fill Summa Canister Vacuum (in. Hg): ,2;7
Post-Fill Summa Canister Vacuum (in. Hg): —\
Time Sample Collected G810

Notes:

. . g / . / ;S ' ]
Sampler's Signature W Date 3 ”/I o ' gaigﬁ-'%\j

77 ASSOCIATES
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Well ID (depth):
Site Location

Condition of Well:

Purge Volume Calculation

Purge Volume (from SAP tables):

Soil Vapor Sampling Form - Summa Canisters

PUD- | [k 21312

? UD/D’ Date:
WA Birdinl ok camirs I 205\
G(m QA Sample ID: N /7‘1(

7A']00( ! ! )M I':: 5 5& Volume Purged Prior to Sample Collection:-%' LD Cf

Gas
Meter

Vacuum
Gauge

Vaive Pump

:

Flow
Meter

Wellhead
Dedicated Common
~ Well Evacuation
. Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) (A /min) (C ) {in. water) CH4 co2 02
5 7 (%% 0-G |~ 0841402
200 5 0:5 15 T~ 104 22 i
205 10 02 5.0 ~| ol 1% 115
120" 1L 0-5 Xy, r~ 05 s 115
\ .
\\

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):

QC Sample Collected: Yes L1 No X

7722

=5
\5:(00]
42071
)
=71

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

Time Sample Collected

el Cshucken un oo

Notes

20

.54 Tomdd.on

D@ 05 G, ~ i W0

DIpIAS

CHALEY Shuennouody be Pem el DT Suano ot

AV

A_Wer-oet )l 4 2 P Proveaamo (oM s

ZARINE

BIOTAUMIdCRNA vy,

Sampler s Signature

\m@%@%

N:\Projects EQ\BP Ri\Fleldw

i}
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Soil Vapor Sampling Form - Summa Canisters

Well D (depth): _{?Q Up-7. / W) RN Q,Orh Date: Zl IO(] l%
Site Location \ V\QH (72;( léanq G‘F * Samplers: 6 \/‘i’ ) ‘]0\ éll '
Condition of Weil: WQP | w/(H' ~ QA Sample ID: }]A(

Purge Volume Calculation

Purge Volume (from SAP tables) O( )7\( X 2 5 M ‘ g 5@—9 Volume Purged Prior to Sample Collection: qéff

Vacuum Gas
Gauge Meter

Valve Pump

i Flow
“ Meter
Wellhead i '

Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time (minutes) ( ¢, /min) ) (in. water) CH4 Cco2

3 L AVARIL
1 3l O4 1725 1R
5 4 0.5 2.4 |R.

2.7 2 09
1274 5 0-9
120 5 0.9

=iopl—=

Sample Collection . QC Sample Collected: Yes [1 NJE '
Summa Canister Serial Number: B %bgl 8

Summa Canister Lab Number: ' 7/\

Flow Regulator and Vacuum Gauge Serial Number: \ DF\F

Vacuum Pump Start Time ' \’LK) b

Vacuum Pump Stop Time

120
Open Summa Time 7m
151

Close Summa Time
Pre-Fill Summa Canister Vacuum (in. Hg): "“ ZU '6

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

Time Sample Collected ' 7 7@

Notes: %\;Wg%n g‘m«p() %ﬁ%@ IV QS WLy O VAC
Shoppecl YO ‘)\Jmm) 220

0PN 20 S ML (D V)20
L csm SO NI D 118

’ S -
Sampler's Signature Date . Q/[ 6 . g;ééﬁ /\D
: . . ASSOCIATES
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Soil Vapor Sampling Form - Summa Canisters

fuD-2 2119]®

Well ID (depth): : . Date: ‘
Site Location M\j (\J\, m Oﬂmrhm Samplers: V\% \/ \ K@
Condition of Well: - GODIC\ ~ QA Sample ID: N A

1 7

Purge Volume Calculation
Purge Volume (from SAP tables): l@@ 2000 ML= 6 5 O(\/ Volume Purged Prior to Sample Collection:

42

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) (¢ ) (in. water) CH4 co2 02
L) 7 0 S A/ KO S A A s
1.4 Ly 0 b @ 104 (219,05

1
B

|L5)]
\

&

/

L L 0hH B 15

——]

|

Sample Collection QC Sample Collected: Yes 1 No%‘

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):

R e O LK A0Lr,
Notes 'ﬁ@\%w OLNRC DD
5L -Thm e

CH\AC D
\\\\'\5%1 UpelloQ o COa

ValNE,
0o SUmmo. Consier VUG,

-

Sampler's Signature Date ééﬂ_/& g;éeﬁ %\D
- T ASSOCIATES

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



Soil Vapor Sampling Form - Summa Canisters

Well ID {depth): OUb- UNICA0L Date: 9 \0[ l |5
Site Location 1 - Samplers: Ml J \/ H\ \ZQI
Condition of Well: WP,\ w ﬂ’\’ , QA Sample ID: K“?L\

Purge Volume Calculation

Purge Volume (from SAP tableﬁOO)wO ML-': 6 507&\’ Volume Purged Prior to Sample Collection: 42 O’G

Vacuum Gas
Gauge Meter

Valve Pump

Flow
3 Meter
Wellhead i

Dedicated Common
Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) { (}P /min) ¢ ) (in. water) CH4 co2 .

3 | 0T 09 G 10-F| 101 2
p % O] 9.1 74 0% b5 | 2]
AR 5 0 25 @ 0% |ln] 1155
9 (p N pY3 :@ 071849 |1.13%

Sample Collection QC Sample Collected: Yes 1 Nofg '
Summa Canistér Serial Number: A%7 Q)L“
Summa Canister Lab Number: OO(
Flow Regulator and Vacuum Gauge Serial Number: Y\\O &:Dﬂ;
Vacuum Pump Start Time ﬂ% l l', IE )
“Vacuum Pump Stop Time | \ \‘- 20
Open Summa Time / ‘ ‘.ZO
Close Summa Time \ ' (p
Pre-Fill Summa Canister Vacuum (in. Hg): — (L( '

Post-Fill Summa Canister Vacuum (in. Hg):
Tme Sample Collected I 70

Yy SHoL ¢ ””“””’“4 LB 07ahn

*Tomﬂo\, G\ pamp@, 1170
U100 Sunma \NANC.@> VIO
U040 Gummo \ANe. ) W21,

' -
Sampler' sSIgnature /é\ Date 2/ QA 3 ' glligéﬁ %\)

ASSOCIATES

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



Soil Vapor Sampling Form - Summa Canisters

well I (dept: i%ﬂ&%fa[pﬂ!ﬂﬂﬁg&a oae: 2)19)\%
Site Location m\!m UO\\(\ * Samplers: M?) \l EQ
Condition of Well: "f\((\{ \ U\T ™~ QA Sample ID: V\

Purge Volume Calculation

Purge Volume (from SAP tables): ]ML% 50&’ Volume Purged Prior to Sample Collection: A . @Q

Vacuum Gas
Gauge Meter

Valve Pump

Flow
! Meter
Wellhead 1

Dedicated Common
~ Well Evacuation
Elapsed Time Purge Rate Volume Purged Vacuum " Landfill Gas Concentrations
Time (minutes) ( /min) { ) (in. water) CH4 - c02

025
Ay
\(5
|0
16

l q() i(lo(ﬂ) \%SGI )
27) 1Rk

14
271 | RS
271 1 1%3%

o

09 07

o .
o 7] 172/
0] 55 \
O 0 W2

S|t
)

\ Q\Y\QQ@_,

Sample Collection QcC Sample Collected: Yes [1 No @
Summa Canister Serial Number:

Summa Canister Lab Number: ' \

Flow Regulator and Vacuum Gauge Serial Number: \
Vacuum Pump Start Time \ O)‘QQL
Vacuum Pump Stop Time ‘ . \O .
Open Summa Time

Q4
Close Summa Time O ’L\%
z

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

Post-Fill Summa Canister Vacuum {in. Hg): <" O
Tme Sample Collected \ O

Notes"ﬂ)ﬂw ,’Jf U%/)%\@é\y 16} ?71"’@ 0 /I GCMJ
oA, VAC DOIMDEHGD
Open 0 Va0 Zunva, C@A@l{f@)o !
(losd (NEAG 0mme. (ONFECE) 1048

Sampler's Signature /%,4/7 Date _Z/ ;i [/ 1 ' 2;225 %\D

ASSOCIATES

N:\Projects\ADEQ\BP LOU Ri\Fleld w ark\Vapor Sampling Form 2013 Modified



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): QUD’LD /(‘\( }H\Uﬂvjﬂm Date: 2-) lQ“_%
Site Location ? m U\qﬂ ; - Samplers: _M_E}

Condition of Well: (\%m QA Sample ID: \\\
L

Purge Volume Calculation

Purge Volume {from SAP tables): %Oomg_ﬂj‘:—_gp SC,I\/ Volume Purged Prior to Sample Collection: QG‘P

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) ( /min) i (in. water) CH4 Co2 02

A U0 1.0 \ 25 10-09) 099702
a.i 9. \ ./L 75 100 109 o2
0Ly A( \ 2 25 1001049 902
0% X l 2.5 100104 1o

ODO

Sample Collection QC Sample Collected: Yes [1 No>@ |
Summa Canister Serial Number: ‘A%@?%

Summa Canister Lab Number: ‘Z\%

Flow Regulator and Vacuum Gauge Serial Number: 'ﬂ:%

Vacuum Pump Start Time q f‘%

Vacuum Pump Stop Time . O('. IA—LF

Open Summa Time O( ‘L\'C)
Close Summa Time GI 15()

Pre-Fill Summa Canister Vacuum (in. Hg): "_'Zr)

¢/
AUD

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

Time Sampl Collected

’é:es q Xénmwvm
01 m\/mmm \AC DD

Do
Q.09 Oy VARSI
AD I \DUE 0 Sannd

Sampler's SignatureM Date Zlﬁés__ ' gIL?Eez '/\')-/\3
V/ . . )

ASSOCIATES

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



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): ‘PE\)D" n /8 \6 ( \6&\"/ Date: IL\ \q \ \6
Site Location ™ K—\ '+ Samplers: ‘J\‘g) ‘\(HJ E’Q\.

Condition of Well: Q\ 00(‘ QA Sample ID:

Purge Volume Calculation

Purge Volume (from SAP tables): "\6 O\O\O\ \‘/\ \ lﬂ C:‘\’ Volume Purged Prior to Sample Collection: \gﬁé

v—>x

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) &+ /min) ( ). {in. water) CH4 Cco2

0 \ L T 0L 7% 10505103
G2 T Thl, T 13 (080500
(e o T % (0505101

-\

\

—

Sample Collection QC Sample Collected: Yes [ No@

Summa Canister Serial Number: J S 2 ;l 0
Summa Canister Lab Number: ‘[)

Flow Regulator and Vacuum Gauge Serial Number: ‘\YO \{ ]

Vacuum Pump Start Time ' \%67
205

Vacuum Pump Stop Time

Open Summa Time \

Close Summa Time \

Pre-Fill Summa Canister Vacuum (in. Hg): "’z%
Post-Fill Summa Canister Vacuum (in. Hg): - l ,
Time Sample Collected ’ \\%b
Notes:

771U U [0 AL Qi e 0
A ~Tun G VAC M P, %mm& oIV
(A O SuiO NN

N
Sampler's Signature. W Date 2//4 (¢ — g:iégz %\)

ASSOCIATES

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



Soil Vapor Sampling Form - Summa Canisters

well ID {depth): YEU ' ’25 Date: ] M } ‘??
Site Location NMCR [QollC P&( ' + Samplers: M ! BIVH ./ Q’
Condition of Well: Q(\) . QA Sample ID: ;p\

Purge Volume Calculation

Purge Volume (from SAP tables): Ln J @_’S \ q OQ/ Volume Purged Prior to Sample Collection: Qg _/_(

Vacuum Gas
Gauge Meter
Valve Pump
Flow
Valve Meter \/
Wellhead - i
Dedicated - Common
Well Evacuation
Elapsed Time Puzge Rate Volumg Purged Vacuum Landfiil Gas Concentrations
Time {minutes) ( /min}) ? (in. water) CH4 Cco2

05 110 oﬁg})%
2 U4 100 14
7 0%l 49 |75

552 1 .y
125 0 iV, )
|55 &) VI

~ T

mpc

\-_
\
I
Sample Collection , _ _ QcC Sample Collected: Yes L1 No)@j |
Summa Canister Serial Number:’ PK%W
Summa Canister Lab Number: ‘ \Z\q
Flow Regulator and Vacuum Gauge Serial Number: 0 \W
Vacuum Pump Start Time %7/

Vacuum P'ump Stop Time | \7)%
Open Summa Time \ bc%
Close Summa Time L%L\' L\'

=
Pre-Fill Summa Canister Vacuum (in. Hg): — 2,

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

Time Sample Collected \?7 ‘ %

wores PB2T00L40, O, )mmo@mﬂcﬁmmllm o0\
\%6 TR AR % 0PN I 0LAING

AN ?@uwr YDA B \sinesyd 4, ugh
sy omnm«mw 4,

. . -
Sampler's Signature W Date EAZA}__ ' glliégz -Q-/\-)

’ ASSOCIATES

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



Sail Vapor Sampling Form - Summa Canisters

\N)°

\ KG

—T

Well ID (depth): ?QUD/ \/{] \O {OX/V Date: 7 \ ‘q \\
Site L-o.cation ﬂ\()\] {\)/)l P&/(NK_\AE(\ 9{’ \{M(\;P\ Samplers: P) )\/

D= THA0

Purge Volume Calculation

Purge Volume {from SAP tables): L\

U0 uk= )b

Volume Purged Prior to Sample Collection: Z»"Q: ;'F

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) (0 /min) ( ) (in. water) CH4 co2 02

14119 | Qe L Ol 15 105

Slo | AT

W70 2 0-lp 72 10| Oy

Sl

Lol

lh XL

Ol @?)

Slo

LV7E \0
\

[ ——

]
07

o —————

—

Sample Collection QC Sample Col

Summa Canister Serial Number:

lected:

Duphaai,

Summa Canister Lab Number:

1)2%

Flow Regulator and Vacuum Gauge Serial Number:

No I

Vacuum Pump Start Time

Vacuum Pump Stop Time

Open Summa Time

1422

Close Summa Time

\4

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

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

—73
-2

Time Sample Collected .

BIAE

1\ 0

Notes:

R

\

oD AT 0L (P W% i Ve 0NAC

? ]
g

\E =
4 ofF Dowip, mmmmww\)\,% O\WY\FW/ Al

K40 X000

WL
B iy e
Date 2/ [i// 3

Samhler'é Signature

y

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

CLEAR — =
CREEK =0V
ASSOCIATES

Cac.



Soil Vapor Sampling Form - Summa Canisters

» me - _2010|15
\h/\cp( - Samplers: M?) \

)
QA Sample ID: N A i

Well ID (depth):

Site Location

Condition of Well:

K4

Purge Volume Caiculation

i
Purge Volume (from SAP tables): m,g )E 3 M\ﬁ \/-} Oﬁ/ Volume Purged Prior to Sample Collection: le C‘

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) (1 /min) ( ) (in. water) CH4 Cco2

D2 ; ; 6 100G % B
g 7 T TE T 10 [0 SAdL0n

L
oy | 9 S K 10 [05%] Ul 1Bl
0 ,

[ ———

— |
M\——n-—

Sample Collection QC Sample Collected: Yes O NQX

Summa Canister Serial Number: ! %5%0

Summa Canister Lab Number: ‘Zﬂ )

Flow Regulator and Vacuum Gauge Serial Number:

Vacuum Pump Start Time

Vacuum Pump Stop Time ' \ '
Open Summa Time \ L‘— H \

Close Summa Time l/\ ‘?‘)O

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

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

Time Sample Collected l/\‘. L\’\
Notes:

2= Ch, YAC Do SO0 1o Wit w Yo 0Nat
LRI 0T 08 Al Doy, (0210 YN A6 Sinninll, ComNBLe
PO RIINANANFRSEVThES e

Sampler's Signature W Date 7 /4// ' g:;igz %\)

v ASSOCIATES

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



Well ID (depth): Date:
Site Locatioh O‘ \(\ W Samplers: ‘ MY)J, B Q} 3 \/
Condition of Well: @m QA Sample ID: M k

Purge Volume Calculation

Purge Volume (from SAP tables):

Soil Vapor Sampling Form - Summa Canisters

PRUD-18- \o)/\@%

21912

46!_4 2‘ ! E]l ! [,Q\” Volume Purged Prior to Sample Collection: 44\ C’j’

1- a Vacuum Gas
Gauge Meter
Valve Pump
Flow
Vaive Meter \/
Wellhead iﬁ
.. Dedicated Common
Well Evacuation

Elapsed Time Purge Rate Volume Purged Vacuum Landfiil Gas Concentrations
Time (minutes) (Qf" /min) ( Cr ) (in. water) CH4 Cco2 02

\60‘\

\

0

0~

\O

(M

5|

5

()

U

14

47

1LY

él\

).
i

07

18

(Du

U-lp

7]

Sample Collection QC Sample Collected: Yes [1 No &//

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 \5 \/L

Notes:

A08 et Ao Duny
1oL 500 (Uin, omb
Canter s P m Svey \S)

: e
Sampler's Signature W Date _Z,éiﬁi, gILRZQE '-/Q'\D
ASSOCIATES

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



Well ID (depth):

Site Location

Condition of Well:

Soil Vapor Sa

PR 18729 wj»r

Golldoyrd

GOOO" '

Purge Volume Calculation

Purge Volume (from SAP tables): L\/), ‘ g\! 5 l/] CJ/

Date:
Samplers:

QA Sample ID:

ling Form - Summa Canisters

219

P

2
20y

7@

Volume Purged Prior to Sample Collection:

A

ek

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) (d’ /min) ) (in. water) CH4 Cco2 02
527 ] 0l | 0 0__[02 T2 [IA¢
22 | 7 0L [ 17, [0 105 [ 147
1264 J 0 Y 10 0o U7 b5

Sample Collection QC Sample Collected: Yes [1 No M

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:

ARRY
255
1O
155
124

A
=
B2

ACVMDW@W o 100

\%A\ \ Dm%@ ey | Aok wram

sampler's Signature M
_ 22

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

Date_7 /)9 (3

CLEAR

-—

CREEK =0\
ASSOCIATES



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): ’Q@m \O\’\O ( (\)% Date: ‘q ' ‘%
Site Location QQ \‘OO w - Samplers: I/\% Q,@ \I W

Condition of Well: QQO 0\ QA Sample ID: }\‘
\

Purge Volume Calculation

Purge Volume (from SAP tables): (’\ Hl@ L/I L l lﬂ C’&\' Volume Purged Prior to Sample Collection: 2 Abp

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) T (in. water) CH4 Cco2

. 7 0 0% & 105 04 1.0
e 1 O [B=L] 5 02142 Mo
\Hy U Q- TEILL] 5 0-51 42110

Sample Collection . QC Sample Collected: Yes [1 No M ‘
Summa Canister Serial Number: f)‘/‘ Lﬂ

Summa Canister Lab Number: ‘ 5T5

Flow Regulator and Vacuum Gauge Serial Number: N‘F\

Vacuum Pump Start Time \550

Vacuum Pump Stop Time | \ 66(19
Open Summa Time \ 55@

Close Summa Time ‘ (0 OE)

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

Post-Fill Summa Canister Vacuum {in. Hg): - %

Time Sample Collected Z)%Lf"

Notes: |50 %b/(ft \BODUMD@ O) debm,, Bin: Jho
L M Dol
%mma 5&%/\%4#%‘1@ O L

MF) UO% SINAV\I

Sampler's Signature 4 Date 2/ {4, / /% ‘ g:iééz %\D

/2 . ASSOCIATES

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



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): ~ PRUD -14-25 Date: 2/q /13
Site Location Cyllob VerR Samplers: MB + VAH
Condition of Welt:  Gp ol QA Sample ID: N A

(

Purge Valume Calculation

Purge Volume {from SAP tables}:

Yo, yzome/ i3

Volume Purged Prior to Sample Coliection: /. S ¢7ﬂ

Notes:

Vacuum Gas
Gauge Meter
Vaive Pump
Flow / ;
Meter
Wellhead
Dedicated Common
Well Evacuation
) - Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) ( /€ /min) ( c@ ) {in. water) CH4 Co2 02
0F5% & 0. & 2 |- .
025G I 0.4 0.9 Z Ol | 6! )55
0757 2 0.4 ¥ 2 ol G- U |15y
Sample Collection QC Sample Collected: Yes L1 No ,,Q/
Summa Canister Serial Number: AZailb
Summsa Canister LaE Number: g 5@
Flow Regulator and Vacuum Gauge Serial Number: /O
Vacuum Pump Start Time 0955
Vacuum Pump Stop Time O757 (
Open Summa Time (OF57F
. Close Summa Time 0®OYH
Pre-Fill Summa Canister Vacuum (in. Hg): ~2F
Past-Fill Summa Canister Vacuum (in. Hg): - — /
Time Sample Collected 075 #

Samhler‘é Signature %"”/é&

N:\Projects\ADEQ\BP LOU Ri\Fisld w ark\Vapor Sampling Form 2013 Modified

é {4 CLEAR ==
Date 3/5/( CREEK =0V
ASSOCIATES



Soil Vapor Sampling Form - Summa Canisters

well ID (depth): 3R(ﬂ)-2@ ~-{C Date: 3/4 /13
Site Location Eolleh Terle Samplers: M -t VAH
4 \
Condition of Welt: (Vg de ok holow  probes QA Sample 1D: A A
i

Purge Volume Caiculation
5,20 m L /1.t f

Vacuum Gas
Gauge Meter

Purge Volume {from SAP tables}: Volume Purged Prior to Sample Collection: {.Gc f

Valve

Flow
Meter

Pump

Welthead
Dedicated Common
Well Evacuation
) " Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {(minutes) ( & /min) ( £ ) (in. water) CH4 co2 o2
QB0 & 0% 4] 7 / / _—
O 2| { 0% 0% > O /.3 /9.8
08272 2 0. I < o | (35 /9.6
Sample Collection QC Sample Cullected: Yes [ N%
Summa Canister Serial Number: 5L‘, b 0
Summa Canister Lab Number: 6@ =
Flow Regulator and Vacuum Gauge Serial Number: | (
Vacuum Pump Start Time gz
Vacuum Pump Stop Time O%272
Open Summa Time %23
Close Summa Time ogeqg
Pre-Fill Summa Canister Vacuum (in. Hg): ~77F
Post-Fill Summa Canister Vacuum (in. Hg): -
Time Sample Collected B3
Notes:
Sambler'é Signature Date g;igi 2/\\3
ASSOCIATES

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



Soil Vapor Sampling Form - Summa Canisters

Well ID (depth): PRUD -20-25

Gallob

Site Location

Condition of Welt:

Purge Volume Calculation

Purge Volume {from SAP tables):

/(uarhr j‘/s%’ be | oo ;oro)a/e/)

47 ;33 fn Lé ‘ 570()

33

Date:
Samplers: M, -+ VAR
QASampleiD:  AJA

Volume Purged Prior to Sampie Collection: I R cl£

Vacuum @as
Meter

Gauge

Valve Pump
Fiow /
Meter
Wellhead i
| Dedicated Common
Well Evacuation
) Elapsed Time Purge Rate Volume Purged Vacuum Landfill Gas Concentrations
Time {minutes) ( of /min) ( c? ) (in. water) CH4 Cco2 02

0831 2 0.4 & 3 |l

032 | 0 0.6 d vl |28 179

0373 T 0. le 1,2 [ o.l 2.9 |1%.}]

0% 34 3 0. (o i % %, O |24 |80
Sample Collection Qc sample Collected: Yes [ No &
Summa Canister Serial Number: A% 5 C;Z
Summa Canister Lab Number: j2.49)
Flow Regulator and Vacuum Gauge Serial Number: 51
Vacuum Pump Start Time 0%3]
Vacuum Pump Stop Time 0% 34
Open Summa Time 0%35
Close Summa Time 0 8&Y2D
Pre-Fill Summa Canister Vacuum (in. Hg): -28
Post-Fill Summa Canister Vacuum (in. Hg): -]
Time Sample Collected 0%A5
Notes:  Sooe  wod er ‘o dedicaded Aob r'nj/ ~ perecre f/e--w re /e

Sambier‘é Signature W

f

N:\ijeéts\ADEQ\BP LOU RI\Field w ork\Vapor Sampling Form 2013 Modifiad

Date 3/4///7;

CLEAR — =
CREEK =0\
ASSOCIATES



ATTACHMENT C2
PHOTOGRAPHS
METHANE PROBE SAMPLING



Attachment C2 - Photographs
Methane Probe Sampling

Sampling

Train

Photo of Soil Gas Sampling System

Sampling Train

Flow controller )
set at Landfill

200 ml/min Gas Meter

Vacuum
Gauge

1-L Summa Canister
with valve

[} ) ’6
s8¢ [
- 55 £ o
E 3 02 s £
3 [ =232 o o
o 3 g 2 @
o) & > T >
o > S E
a o
2 I — m
O] Sampling Manifold
3 Dedicated Common
Schematic Drawing of Soil Gas Sampling System
Attachment C2 February 27, 2015
- !
E;ZZ:@\) LOU Remedial Investigation Report 1 233005

ASSOCIATES Broadway-Pantano WQARF Site



Attachment C2 - Photographs
Methane Probe Samplin

MW-05 (May 10, 2013) MW-06 (Feb 21, 2013)

MW-05 (May 10, 2013) MW-06 (Feb 21, 2013)

MW-08 (Mar 4, 2013)

Attachment C2 February 27, 2015
-
E;Z‘;E%\) LOU Remedial Investigation Report 2 233005
ASSOCIATES Broadway-Pantano WQARF Site



Attachment C2 - Photographs

Attachment C2 February 27, 2015
-
g;é‘;:%\) LOU Remedial Investigation Report 3 233005
ASSOCIATES Broadway-Pantano WQARF Site
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