RECEIVED

™ By Alameda County Environmental Health at 3:51 pm, Apr 22, 2014

Document Solutions
Alameda County Environmental Health
1131 Harbor Bay Parkway
Alameda, CA 84502-6577

Re: ARC Document Solutions (Formerly City Blue Print)
RWQCB Case#01-0210
1700 lefferson St
Oakland CA, 94612

ARC has directed Applied Water Resources Corporation (AWR) to provide, on our behalf, professional
environmental consulting services to the best of their ability. To the best of my knowledge, the
information in this report is accurate and all local Agency and/or Regional Water Quality Control Board
regulations and guidelines have been followed.

This report was prepared by AWR and ARC has relied on their advice and assistance. | declare under
penalty of perjury that the foregoing is true and correct to the best of my knowledge.

Sincerely,

MM

Mett Westbrock - Asst ller
Authorized Representative P c""/"’ fe

Attachment: Report

1981 N Broadway, Suite 385  Walnut Creek, CA 94586  phone: 925-849-5100  fax: 925-949-5101  www.e-arc.com
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APPLIED WATER RESOURCES
CORPORATION

1600 Riviera Avenue, Suite 310, Walnut Creek, California 94596
925 426 1112

March 27, 2014

Mr. Mark Detterman

Alameda County Department of Environmental Health-LOP
1131 Harbor Bay Parkway, Suite 250

Alameda, California 94502

RE: Work Plan Addendum
1700 Jefferson Street, Oakland, California

Dear Mr. Detterman:

On behalf of ARC Document Solutions and pursuant to a letter issued by ACEH on July 12, 2013, Applied
Water Resources (AWR) has prepared the enclosed Work Plan Addendum for 1700 Jefferson Street,
Oakland, California (Site). This addendum describes activities performed including a records review,
geophysical investigation, utility mapping, and soil gas sampling. Based on the findings, this addendum
recommends adjusting the boring locations proposed in the Conceptual Site Model and Work Plan (ERS
January 2013) and the Addendum to the Conceptual Site Model and Work Plan (ERS May 2013).

The objectives for the recent investigation were to

6 Identify utility corridors and remaining USTs, pipelines and other infrastructure associated
within the former gas station.

& Determine whether a preferential contaminant migration pathway exists along the utility
corridor to explain the elevated concentrations of petroleum observed in MW-5 well located

approximately 160 feet north of the former service station.

Although the property is oriented along an axis to the southeast, for the purpose of this addendum,
project north will be defined along Jefferson St.

Records Review
Building plans, Sanborn Fire Insurance Maps, aerial photographs were reviewed in order to see possible
locations of former dispenser islands as well as former and current utility corridors that may serve as

preferential pathways for contaminant migration.

Permit History and Building Plans

A request to review building plans as well as a history of all permits issued was submitted to the City of
Oakland. A plan from October 3, 1939 was obtained and showed the possible locations of the former
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underground storage tanks (USTs), the former dispenser island, and the former gas station building. The
plan also showed possible former pumps existing in the southwest corner of the property (Appendix A).
However, it is unclear whether these pumps in the southwest corner of the Site are associated with the
gas station and the former tanks.

Permit history revealed that 17" street had been widened by the City of Oakland and the size of the
property had been reduced by approximately 25 feet in the north-south direction. The service station
had also moved its southern wall and the property boundary was reduced by an additional 7 feet in
length (Appendix A).

The City of Oakland also provided AWR with a map showing sanitary sewer and storm drain locations in
the vicinity of the Site (Appendix A). It was found that a storm drain is located adjacent to the western
side of the property running in the north-south direction along Jefferson Street towards MW-5 (Figure
3).

Sanborn Fire Insurance Maps

Sanborn maps were originally created to assess fire insurance liabilities, and have become a useful
resource for conducting environmental reviews of properties. Sanborn maps are included in Appendix A.
The Sanborn maps revealed that residential dwellings existed on the property prior to building the
service station. The Sanborn maps did not reveal the location of the former USTs or dispenser island.

Aerial Photographs

Aerial photographs dating as far back as 1930 from Photo Science Inc.’s archive were reviewed. Aerial
photographs revealed the following:

6 1930: The sunken courtyard north of the property had existed at that time and two dwellings
existed on the property.

6 1941: The service station appears in the aerial photograph and is surrounded by many vehicles.
It appears that the dispenser island may have existed under the awning, consistent with the
building plans from 1939.

¢ Between 1973 and 1975: The service station building appears smaller and 17" street has been
widened. The awning where the dispenser islands were presumably located is still visible in
these photographs.

6 1988: The service station building was removed along with all asphalt and concrete on the
property.

Geophysical Investigation and Utility Survey

Geophysical Investigation

Geophysical surveys are a cost effective and non-intrusive means to identify anomalies in the
subsurface. These anomalies can range from simple variations in soil type, changes in density, and may
respond to the presence of foundations, pipelines, and buried metal objects, such as tanks. On October
26, 2013, a geophysical investigation was conducted in the parking lot of the Site by NORCAL
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Geophysical Consultants, Inc. The investigation was performed in order to identify preferential
pathways that may be leading out of the site and into nearby utility corridors, remaining USTs or
pipelines from the former USTs, the backfilled excavation of the former USTs, and the backfilled
excavation of the dispenser island.

All areas within the limits of the geophysical survey area depicted in Figure 2 were assessed using terrain
conductivity (TC), vertical magnetic gradient (VMG), and ground penetrating radar (GPR). Anomalies
identified from these technologies were further evaluated using metal detection (MD) and
electromagnetic line location (EMLL). Findings from the geophysical report and a description of the
technology behind these methods are described in detail in the attached geophysical report (Appendix
B).

No former utility corridors were identified at the Site during the geophysical investigation. It appears
from both the GPR and TC surveys, that the Site had been graded prior to construction of the current
building. An electrical utility line associated with a transformer located on the property was identified
running east-west on the property and traced off the property towards Jefferson St crossing over the
storm drain before connecting to the main electrical line running north south along Jefferson St
(Appendix B; Plate 1, Figure 3).

The geophysical survey did not indicate the presence of any USTs or piping associated with the former
USTs. However, an area in the center of the Site was identified as a possible backfill area related to the
former UST excavation (Appendix B; Plate 4). Based on the geophysical survey and building plans, the
former dispenser island is located in the area depicted on Figure 2.

Utility Survey

Because utility trenches can act as preferential pathways for contaminant migration, a private utility
locator, Geotech Utility Locating, LLC, was contracted to trace utilities adjacent to the Site along 17"
street, Jefferson St, and 18" Street on October 28", 2013. Utility covers were removed, as possible, to
measure the depth to the utility line and invert elevations of all utilities, which are indicated in Figure 3.

Depth to the storm drain and sanitary sewer measured directly to the bottom of the pipe. Depth to the
water, electrical and gas lines were estimated using a magnetic pipe locating tool. Both the sanitary
sewer and the storm drain flow to the north along Jefferson St., which is based on the measured invert
elevations, and the change in pipe diameter observed in the storm drain system.

Based on utility depth, flow direction and location relative to the former tanks and dispenser islands, the
most likely utility contaminant migration pathway is along the storm drain to the west of the property.
Also, based on the soil borings discussed in the section below, the backfill material in the storm drain
consists of loosely consolidated sand, which would facilitate the transportation of petroleum
contamination.

Soil Gas Screening and Sampling

Based on the geophysical and utility survey results, and the site history, seven soil gas boring locations
(A1 through A7) were proposed and investigated on November 16, 2013 (Figure 3). After the upper
asphalt and concrete was cored, subsurface investigations were advanced with a hand auger to avoid
damaging underground utilities. Soil gas well construction and sampling were conducted in accordance
with AWR’s standard operating procedures (Appendix C).
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Shallow Lithology

Each boring encountered approximately 8” of asphalt underlain by approximately 6” of asphalt base
(AB). An old concrete lateral was encountered at approximately 4.5 feet bgs in A4 and a 12” concrete
slab underneath the asphalt and AB was encountered in A6. A sandy uniform fill material was
encountered in each of the borings advanced through the storm trench beneath the asphalt
base/concrete to five feet bgs. A native sandy clay material was encountered beneath the asphalt base
in the Al location.

Temporary Soil Gas Well Construction

Six temporary soil gas wells (A1 through A4, A6, and A7) were installed to evaluate contaminant
migration in the utility corridor and residual petroleum contamination. All soil gas wells were installed to
five feet bgs with the exception of A4, which was installed to 2.5 feet bgs because concrete was
encountered at 4.5 feet bgs.

Saturated soil was encountered in boring A5 at 21 inches bgs. Because the shallow saturated conditions
would significantly affect soil gas migration, the boring was abandoned and no temporary soil gas well
was constructed at the A5 location. The source of the shallow ground water encountered at the A5
location is unknown.

All temporary soil gas wells were constructed in the storm drain utility corridor with the exception of Al,
which was advanced to 5 feet bgs and installed in a native sandy clay material in the southwest corner of
the original property boundary. The Al location was advanced in order to evaluate whether or not
residual contamination exists in relation to the former pumps that were indicated in the 1939 building
plan.

Soil Gas Screening and Sampling

Each temporary soil gas well was allowed to stabilize for a minimum of one hour prior to screening or
sampling. A vacuum pump was attached to the end of the tubing, one case volume of soil gas was
purged and a screening sample was collected into a tedlar bag. A photoionization detector (PID) was
used to measure the concentration of volatile chemicals within the Tedlar bag. The maximum
concentration measured was recorded. Concentrations were measured until they appeared to stabilize
within approximately 10% for three consecutive measurements.

A soil gas sample was collected from the A2 location into a 1.4 liter Summa canister under a shroud
supplied with helium gas. The soil gas sample was analyzed by EPA method TO-15 for volatile organic
compounds (VOCs) and Helium by ASTM D1946. During sampling, no helium or vacuum leaks were
observed in the screening gauges, and the laboratory did not detect helium in the samples. These
quality control measures indicate that there were no significant leaks in the sample train or the well
annulus, and that soil gas sample is of high quality and representative of subsurface conditions. The
analytical report is presented in Appendix D.

Soil Gas Screening and Sampling Results

No petroleum odors or staining were noted during the installation of the temporary soil gas wells. PID
readings from the six soil gas wells ranged from 0.4 to 0.9 ppm and are presented in Table 1.
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Figures:

Figure 1 — Site Location Map

Figure 2 — Ground-Penetrating Radar Overview
Figure 3 — Soil Gas Boring Locations

Figure 4 — Proposed Sampling Locations

Tables
Table 1 — Soil Gas Screening and Sample Analytical Results

Appendices

Appendix A — Historical Records

Appendix B — Geophysical Investigation Report
Appendix C — Standard Operating Procedures (SOPs)
Appendix D — Laboratory Analytical Report
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Table 1

Soil Gas Screening and Sample Analytical Results
1700 Jefferson St, Oakland, CA

) (]
c C
3 5 2 . o

= o (] © (%]
(4] “—5 8 % = % (] 8 € Q § 8 8 §
. Maximum PID 5 2 g ¢ 2 3 s & & S c K% o z
Location . < e 3 & T = g T A 3 3 < > D
Sample Date| Concentration 3 s T 5 &£ © g 2 I o) 2 ) 3 £
ID < S e 0 s S 0 Lz [ Z 2 o) £
5 ~ g O 5 & E D

o [
= N
< o
ppm ug/m’

Environmental Screening Levels 135780000 - - - - - 420 | -- | -- | 1.30E+06 | 4900 440,000 440,000 @ --
Al 11/16/2013 0.5 -- -- -- - - -- -- - - -- -- -- -- --
A2 11/16/2013 0.9 26 49 34 86 66| 510 3.1 49 43 110 6 29 12 53
A3 11/16/2013 0.4 -- -- -- - - -- -- - - -- -- -- -- --
A4 11/16/2013 0.6 -- -- -- - - -- -- - | - -- -- -- -- --
A6 11/16/2013 0.5 -- -- -- - - -- -- - - -- -- -- -- --
A7 11/16/2013 0.6 -- -- -- - | - -- -- - | - -- -- -- -- --

Notes:

ppm: parts per million

ug/m3 micrograms per cubic meter
PID:  photoionization detector

ESLs are derived from Table E-2 Shallow Soil Gas Screening Levels for Evaluation of Potential Vapor Intrusion for Commercial Land Use

AWR Corp
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APPENDIX A
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STANDARD OPERATING PROCEDURES

INSTALLATION of TEMPORARY SOIL GAS WELL and
COLLECTION of SCREENING LEVEL SOIL GAS SAMPLE

This document describes Applied Water Resources' standard operating procedures (SOPs) to install a
temporary soil gas well and collect a screening level sample of soil gas. Screening level samples of soil
gas could be used as part of a site investigation, such as to delineate a source area, assess shallow
preferential pathways, evaluate potential migration within underground utility corridors, map a shallow
plume of volatile compounds in ground water, etc.

This SOP is not appropriate for the collection of soil gas samples for purpose of assessing risk to indoor
air quality.

This SOP is based on guidance from the soil gas investigations advisory (DTSC, 2012). Specific field
procedures are summarized below.

Construction of a Temporary Soil Gas Well

Temporary soil gas wells are typically used for one or two sampling events and then decommissioned in
accordance with the local regulating agency requirements and the methods described in the Well
Abandonment Section.

The Work Plan and the objectives of the investigation should specify the depth at which the soil gas
sample should be collected. The boring within which the soil gas well is constructed is typically created
by using direct push drilling equipment, but can be advanced using hollow, solid stem, or hand auger.
The borehole diameter will be a minimum of 2 inches. If soil conditions are stable, then the soil gas well
can be constructed in an open, uncased, borehole. If soil conditions are unstable, then the borehole will
be cased prior to well construction.

All equipment, tools, and materials used to construct the borehole and well must be clean, dry, and free
of chemicals, including cleaning chemicals. Implement the following steps once the desired depth of the
borehole and soil gas sampling depth has been determined:

1. Drill the borehole to the desired sampling depth.

2. Place a minimum 2-inch thick bed of sand in the bottom of the boring to ensure that the tubing
is not in direct contact with the bottom. Sand will be RMC Lonestar 2/12 mix, or similar.

3. Place a clean 3/4-inch diameter PVC pipe into the borehole that extends from the top of the
sand at the bottom of the borehole to 1 to 3 feet above ground surface.

4. Measure and cut a length of the sample tubing that is equal to the desired sampling depth plus
1 to 5 feet. The additional length of tubing will remain above ground surface to enable
collection of the soil gas sample.
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STANDARD OPERATING PROCEDURES INSTALLATION of TEMPORARY SOIL GAS WELL and
COLLECTION of SCREENING LEVEL SOIL GAS SAMPLE

5. The sample tubing will be made of material that will not react with site contaminants (i.e.
Teflon, stainless steel) and with an inside diameter of 1/8 to 1/4 inches that is appropriate for
the equipment to be used to collect the soil gas sample. Attach a filter at the bottom of the
tubing to prevent sand from entering the tubing.

6. Install the tubing into the borehole by threading the tubing through the PVC pipe to the top of
the sand. Placement of the tubing within the PVC will keep the tubing centered within the
borehole, keep the filter completely within the sand pack materials, and maintain integrity of
the well seal by eliminating contact of the tubing with the native geologic materials.

7. Place a minimum of 6 inches and maximum of 10 inches of sand pack above the filter. Use a
separate small diameter PVC pipe to tremie sand into borings deeper than 15 feet to avoid
bridging. Do not place sand directly into the PVC pipe containing the tubing because the sand
will likely bridge and lock the tubing within the PVC pipe, preventing proper completion of the
well.

8. Lift PVC pipe containing the tubing to the top of the sand pack while keeping the tube bottom
with filter at the desired depth. If present, also raise the borehole casing and tremie pipe to the
top of the sand pack. Measure the depth to the top of the sand pack and add additional sand as
necessary. Record all the final depth to the top of sand pack.

9. Place a minimum 6 inches and maximum of 12 inches of dry granular bentonite above the sand
pack.

10. Prepare a thick bentonite grout mixture by hydrating bentonite within a container at ground
surface. The mixture should approximate the consistency of applesauce.

11. Remove the PVC pipe containing the tubing. Remove the tremie pipe. While holding the
sample tubing so that it is centered within the borehole, fill the borehole to the surface with
hydrated bentonite grout mixture.

12. If present, remove the borehole casing and add more bentonite grout to top off the boring to
ground surface.

13. Install a gas-tight valve or fitting at the end of the tubing and protect the temporary well and
tubing with a barricade, flagging, or similar.

14. If the well is permanent, complete the installation with a traffic rated well box.

October 31, 2013 page 2 of 4



STANDARD OPERATING PROCEDURES INSTALLATION of TEMPORARY SOIL GAS WELL and
COLLECTION of SCREENING LEVEL SOIL GAS SAMPLE

Collecting a Screening Level Sample of Soil Gas

Following completion of the soil gas well, allow the subsurface to equilibrate back to representative
conditions for at least one hour prior to collecting a soil gas sample. Do not collect soil gas screening
samples during or within two days of a rainfall event.

1. Assess the sample tubing and confirm that the well is intact and its integrity has not been
compromised.

2. Calculate the volume of air within the soil gas well that will be purged prior to collecting a soil
gas sample. One purge volume is the sum of the following volumes:

e The internal volume of tubing,

o The void space of the sand pack around the bottom of the tubing and filter (assume 30%
porosity), and

e The void space of the dry bentonite in the annular space, (assume 30% porosity).
Assume this bentonite has not been hydrated.

3. Attach a centrifugal or vacuum pump to the ground surface end of the tubing and a Tedlar bag
(or similar) to collect the screening level sample of soil gas. Following the removal of each purge
volume, collect a soil gas sample within the Tedlar bag.

4. Using a meter designed to measure the target analytes (i.e. photoionization detector, 4-Gas
meter, or Flame lonization Detector), measure the concentration of volatile chemicals within the
Tedlar bag. Monitor the meter continuously for at least 30 seconds and record the maximum
concentration measured.

5. Continue purging and measuring concentrations until concentrations appear to stabilize within
approximately 10% for three consecutive measurements. If concentrations do not stabilize after
10 purge volumes, then sampling may cease.

Well Abandonment

After sample collection ceases at a soil gas well, the well will be abandoned with concurrence from the
local regulating agency. Unless otherwise directed by the regulatory agency, the following steps should
be followed when decommissioning a soil gas well:

1. Either remove the tubing by pulling out of the borehole, or cut the well tubing as far below
ground surface as possible;

2. Remove the hydrated bentonite grout to within approximately 1 foot of finished grade. If the
borehole was advanced through hard surface materials (e.g. asphalt, concrete), fill the borehole
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STANDARD OPERATING PROCEDURES INSTALLATION of TEMPORARY SOIL GAS WELL and
COLLECTION of SCREENING LEVEL SOIL GAS SAMPLE

with suitable materials to finished grade. If the borehole was advanced through soil, fill the last
foot of the borehole hole with compacted native material.

3. If the borehole and soil gas well penetrates a confining clay unit, then overdrilling the borehole
to remove all sand materials followed by tremie grouting is recommended to prevent potential
contaminant migration across distinct lithologic zones. The driller will utilize methods that
assure the overdrilling does not drift off the borehole and soil gas well. All overdrilled holes will
be grouted in accordance with local regulatory specifications.

4. In all cases, restore pavement and vegetation to approximate original conditions, or as
requested by the land owner.

References

DTSC, California EPA, and RWQCB San Francisco and Los Angeles; Advisory, Active Soil Gas Investigations, April
2012.
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STANDARD OPERATING PROCEDURES
INSTALLATION of TEMPORARY SOIL GAS WELL and COLLECTION of SOIL GAS SAMPLE

This document describes Applied Water Resources' standard operating procedures (SOPs) to install a
temporary soil gas well and collect a sample of soil gas. This SOP is based on guidance from the soil gas
investigations advisory (DTSC, 2012). Specific field procedures are summarized below.

Construction of a Temporary Soil Gas Well

Temporary soil gas wells are typically used for one or two sampling events and then decommissioned in
accordance with the local regulating agency requirements and the methods described in the Well
Abandonment Section.

The Work Plan and the objectives of the investigation should specify the depth at which the soil gas
sample should be collected. The boring within which the soil gas well is constructed is typically created
by using direct push drilling equipment, but can be advanced using hollow, solid stem, or hand auger.
The borehole diameter will be a minimum of 2 inches. If soil conditions are stable, then the soil gas well
can be constructed in an open, uncased, borehole. If soil conditions are unstable, then the borehole will
be cased prior to well construction.

All equipment, tools, and materials used to construct the borehole and well must be clean, dry, and free
of chemicals, including cleaning chemicals. Implement the following steps once the desired depth of the
borehole and soil gas sampling depth has been determined:

1. Drill the borehole to the desired sampling depth.

2. Place a minimum 2-inch thick bed of sand in the bottom of the boring to ensure that the tubing
is not in direct contact with the bottom. Sand will be RMC Lonestar 2/12 mix, or similar.

3. Place a clean 3/4-inch diameter PVC pipe into the borehole that extends from the top of the
sand at the bottom of the borehole to 1 to 3 feet above ground surface.

4. Measure and cut a length of the sample tubing that is equal to the desired sampling depth plus
1 to 5 feet. The additional length of tubing will remain above ground surface to enable
collection of the soil gas sample.

5. The sample tubing will be made of material that will not react with site contaminants (i.e.
Teflon, stainless steel) and with an inside diameter of 1/8 to 1/4 inches that is appropriate for
the equipment to be used to collect the soil gas sample. Attach a filter at the bottom of the
tubing to prevent sand from entering the tubing.

6. Install the tubing into the borehole by threading the tubing through the PVC pipe to the top of
the sand. Placement of the tubing within the PVC will keep the tubing centered within the
borehole, keep the filter completely within the sand pack materials, and maintain integrity of
the well seal by eliminating contact of the tubing with the native geologic materials.
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STANDARD OPERATING PROCEDURES
INSTALLATION of TEMPORARY SOIL GAS WELL and COLLECTION of SOIL GAS SAMPLE

10.

11.

12.

13.

14.

Place a minimum of 6 inches and maximum of 10 inches of sand pack above the filter. Use a
separate small diameter PVC pipe to tremie sand into borings deeper than 15 feet to avoid
bridging. Do not place sand directly into the PVC pipe containing the tubing because the sand
will likely bridge and lock the tubing within the PVC pipe, preventing proper completion of the
well.

Lift PVC pipe containing the tubing to the top of the sand pack while keeping the tube bottom
with filter at the desired depth. If present, also raise the borehole casing and tremie pipe to the
top of the sand pack. Measure the depth to the top of the sand pack and add additional sand as
necessary. Record all the final depth to the top of sand pack.

Place a minimum 6 inches and maximum of 12 inches of dry granular bentonite above the sand
pack.

Prepare a thick bentonite grout mixture by hydrating bentonite within a container at ground
surface. The mixture should approximate the consistency of applesauce.

Remove the PVC pipe containing the tubing. Remove the tremie pipe. While holding the
sample tubing so that it is centered within the borehole, fill the borehole to the surface with
hydrated bentonite grout mixture.

If present, remove the borehole casing and add more bentonite grout to top off the boring to
ground surface.

Install a gas-tight valve or fitting at the end of the tubing and protect the temporary well and
tubing with a barricade, flagging, or similar.

If the well is permanent, complete the installation with a traffic rated well box.

Preparation for Purging and Collecting a Soil Gas Sample

Subsurface conditions are disturbed during drilling and probe placement. To allow for the subsurface to
equilibrate back to representative conditions, the purge volume test, leak test and sampling of soil gas
will not be conducted for at least two hours following soil gas well installation. For soil gas wells
installed with hollow stem or hand auger drilling methods, do not conduct the purge volume test, leak
test and soil gas sampling for at least 48 hours after soil gas well installation. Do not collect soil gas
screening samples during or within two days of a rainfall event (greater than % inches of rain over 24

hours).

Soil gas samples will be free of water, and no sample will be collected if water is observed

during purging. Purge volume tests, leak tests and soil gas sampling methods are based on the soil gas
investigations advisory (DTSC, 2012).
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STANDARD OPERATING PROCEDURES
INSTALLATION of TEMPORARY SOIL GAS WELL and COLLECTION of SOIL GAS SAMPLE

Purge Volume Test

The purpose of purging is to ensure that stagnant air is removed from the well and sampling system and
that samples are representative of subsurface conditions. The purge volume test is used to determine
the appropriate amount of air to remove prior to sampling. A purge volume test will be conducted on
permanent soil gas wells that will be used for routine monitoring. If there are multiple wells at a site,
the purge volume test will be conducted at the location with the highest estimated concentrations of
the target compound. For temporary soil gas wells, no purge volume test is required and a default of
three purge volumes will be used.

The purge volume test is conducted by collecting and analyzing a sample for target compounds after
removing one, three and ten purge volumes. The purge volume test samples should be analyzed with
the same analytical method as the constituents of concern and bioattenuation indicators as applicable.

One purge volume is the sum of the following volumes:

e The internal volume of tubing,

e The void space of the sand pack around the bottom of the tubing and filter (assume 30%
porosity), and

e The void space of the dry bentonite in the annular space, (assume 30% porosity).
Assume this bentonite has not been hydrated.

Sample Vacuum Shut in Test

In order to note possible leaks in the sample canister, a shut-in test is conducted. A dedicated pressure
gauge is used to record pressure in each sample canister for a minimum of five minutes prior to
sampling. If a significant change in pressure is observed, a different sample canister will be used for
sample collection.

Recording, Labeling, Storage, Handling, and Transport

All samples should be labeled with a unique sample identification, the location of the sample, date and
time of collection. Purge and sample volume, flow rates, helium concentrations, vacuum check and shut
in test data are recorded in the field form for soil gas sampling (Appendix B). Samples are stored away
from direct sunlight in coolers or boxes and transported under standard chain of custody procedures to
a NELAP certified analytical laboratory.
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Unshrouded Soil Gas Sampling with Leak Check Compound

A leak test is used to evaluate whether ambient air is introduced into the soil gas sample during the
collection process. A leak test will be conducted at every soil gas well each time a soil gas sample is
collected to evaluate the integrity of the sample. Introducing ambient air may result in an
underestimation of actual site contaminant concentrations or may introduce external contaminants into
samples from ambient air. The leak check compound should be selected based on the target analytical
compounds for the site. The compound should not interfere with the target analytes. Verify with the
proposed analytical laboratory the appropriateness of a leak check compound prior to sampling and
request that the compound is reported in addition to the target analytes.

1. Prior to removing any hardware, record the pressure on the gauge located on the sample train
in order to note possible leaks. If the gauge reads 0, use a new sample train.

2. Connect the sample train to the downhole tubing with a nut and ferrule fitting.

3. To purge, connect the sample train to a 6-liter summa canister. Volume of air will be calculated
either based on the flow rate indicated on the summa can flow reducer or the change in
pressure observed in the summa canister.

4. Once the appropriate volume has been purged, remove the sample train from the purge
canister and connect to a 1.4 liter summa canister for sampling.

5. Once the sample canister is connected and air is flowing based on the train pressure readings,
apply a clean paper towel soaked in the liquid leak check compound (i.e. acetone, isopropyl
alcohol) to the fittings and the top of the well seal.

6. Once the sample train pressure gauge reads less than 4 inches of mercury, disconnect the
sample canister from the train and store as described.

Soil Gas Sampling with Helium Shrouds

Soil gas sampling using helium shrouds helps indicate whether a leak is present in the train or the well
seal prior to sample collection. If a leak is detected during the purging of the well, corrective measures
are implemented such as hydrating or molding the bentonite seal, tightening the fittings, or repairing
any holes in the tubing. Helium per ASTM method D1946 will be analyzed in all samples to determine
the presence of leaks in the sample train or the well seal. Soil gas sampling using helium shrouds is
conducted as described in the field manual provided by Curtis and Tompkins Laboratory (Appendix A).

November 8, 2013 page 4 of 5



STANDARD OPERATING PROCEDURES
INSTALLATION of TEMPORARY SOIL GAS WELL and COLLECTION of SOIL GAS SAMPLE

Well Abandonment

After sample collection ceases at a soil gas well, the well will be abandoned with concurrence from the
local regulating agency. Unless otherwise directed by the regulatory agency, the following steps should
be followed when decommissioning a soil gas well:

1. Either remove the tubing by pulling out of the borehole, or cut the well tubing as far below
ground surface as possible;

2. Remove the hydrated bentonite grout to within approximately 1 foot of finished grade. If the
borehole was advanced through hard surface materials (e.g. asphalt, concrete), fill the borehole
with suitable materials to finished grade. If the borehole was advanced through soil, fill the last
foot of the borehole hole with compacted native material.

3. If the borehole and soil gas well penetrates a confining clay unit, then overdrilling the borehole
to remove all sand materials followed by tremie grouting is recommended to prevent potential
contaminant migration across distinct lithologic zones. The driller will utilize methods that
assure the overdrilling does not drift off the borehole and soil gas well. All overdrilled holes will
be grouted in accordance with local regulatory specifications.

4. In all cases, restore pavement and vegetation to approximate original conditions, or as
requested by the land owner.

References
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2012.
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1. PURPOSE

This document focuses on the equipment, field procedures, and level of accuracy and quality control
measures required for grab ground sampling. This SOP will be used to guide AWR field staff to perform
the grab ground water sampling efforts properly, to maintain consistency of field procedures, and to
facilitate the assurance of the quality and reliability of data obtained from all grab ground water
sampling events.

2. EQUIPMENT

Ground water monitoring and sampling need, at a minimum, the following equipment and supplies:

é Sampling Sheets, Logs and Site Information

e Project description, site maps, chain-of-custody, SOP, QAPP, Work Plan, field data forms,
activity logs, camera, GPS unit, clipboard, well condition checklist, indelible ink pen.

e Health & Safety Plan (HASP)
e Site information including previous monitoring data and boring logs as applicable.

e Permission /notification to access land/home owner/tenant and contact information.

é Safety Equipment

e Hardhat, boots, safety vest/suit, and latex or nitrile gloves or appropriate Personal
Protective Equipment (PPE) as specified in the HASP.

e Sun and heat protection (at least 1 liter of water per hour and sunblock)
e Traffic control cones and tapes

e Cellular phone with contact numbers

e Flashlight

e Hearing protection

é Soil Logging Equipment
e 10x or 15x magnifying hand lens
e Munsell Soil chart
e  Putty knife

e Photo ionization detector (PID)
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é Sampling Equipment
e Depth to Water level indicator (sounder)
e Pump or bailer rope/cable (no cotton or cloth)
e C(Calibrated buckets or similar device for purge water
e Purging pump or bailers
e Water quality meter(s) capable measuring the parameters identified in the work plan,
e Sampling pump or bailers
e Tools for opening soil liners, string, tubing, and duck or Teflon tapes

e Multi-phase sounder, if needed.

é Sampling Supplies
e Laboratory-supplied sample bottles/containers
e QA/QC sample bottles (trip blanks, field blanks, etc.)
e Filtering apparatus and all accessories if sampling in field
e |ce chest(s) with water ice
e Ziploc® or similar plastic sampling bags
e Encore or Terracore samplers for gasoline and VOC sampling
é Decontamination Equipment
e Decon water, soap such as Liquinox® or similar solution
e Rinse buckets for decontamination
e  Waste storage drums and buckets

e Deionized (DI) water

3. PROCEDURES

Ground water monitoring and sampling include the following procedures, and should be performed in
the following order:

Project preparation

Equipment decontamination

1
2
3. Soil Boring
4. Collect the ground water sample and measure field parameters
5

Follow QA/QC sampling procedures and handling of ground water samples
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4. PROJECT PREPARATION

The following work should be conducted prior to arriving the site:

é

Contact project manager
Review project description, site direction, site maps, list of chemicals to be analyzed, HASP

Determine the extent of the sampling effort, the sampling methods to be employed, and
required equipment and supplies according to the sampling Work Plan or Quality Assurance
Project Plan (QAPP) plans for the site.

Obtain necessary permits, utility clearance and access agreements.

Obtain an Underground Service Alert (USA) ticket at least 48 hours prior to drilling activities and
schedule a private utility locator as needed.

Obtain appropriate sampling and monitoring equipment.
Decontaminate or pre-clean equipment, and ensure that it is in working order.
Prepare schedules, and coordinate with staff, client, and regulatory agencies, if appropriate.

As needed, perform a general site survey prior to site entry in accordance with the site-specific
health and safety plan.

Prepare chain-of-custody and sample labels

Use stakes, flags, or other identifiers and mark all sampling locations. Specific site
characteristics including morphology, water table, nature and extent of contaminant should be
considered when selecting sample location. If required, the proposed locations may be adjusted
based on site access, property boundaries, and surface obstructions.

Contact analytical lab to coordinate and bottle order preparation and delivery and sample
courier pickup or drop off point.

Notify site manager/site contact, project manager, grout inspectors, and encroachment permit
inspectors (if necessary) at least 48 hours prior to field effort.

5. EQUIPMENT DECONTAMINATION

After checking in with the project manager, a decontamination area and traffic control cones should be
setup prior to well gauging and sampling, if necessary. Any non-dedicated downhole gauging, purging or
sampling equipment should be decontaminated prior to use in a Liquinox® (or similar) solution wash.
Wash solution is also pumped through purging pumps and rinsed with potable water. The same
equipment should be rinsed again with potable water or de-ionized water to remove residual soap.
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6. SoOIL BORING

Soil borings will be advanced by a licensed C-57 drilling contractor as specified in the work plan. A
trained geologist will be present to log the soil samples as they are produced from the borehole. The
geologist is instructed to remain a safe distance from the drill rig during operation to avoid potential
injury. Based on the site data, to the extent possible, borings should be advanced in the order from
cleanest to dirtiest to avoid potential for cross contamination. Sampling equipment should be either
dedicated or decontaminated between each sampling location as described above.

6.1. Fugitive Data

Establish communication with the driller to obtain fugitive data to be noted in the comments section of
the borelog. Attention should be paid to relative differences in the drilling behavior, the depth of these
observations, and fugitive data should be compared to observations in the recovered soil sample.
Relevant fugitive data may include the following:

é Rig chatter

¢ Tip resistance

¢ Pull down force

6 Duration for sample collection

6 Swelling of soil sample (packed or blown liners)

6.2.Dual Tube Sampling Method

To avoid potential cross contamination with soil lying above the water bearing zone, the dual tube direct
push drilling method should be employed prior to ground water and soil sample collection. This method
ensures the hole is cased off to the total depth during soil sample collection and recovery to prevent
contact between shallow soil and the ground water bearing zone or mixing of ground water between
two separate ground water-bearing zones. Once the target ground water sampling zone is reached, the
outer casing is retracted to expose the desired ground water sampling interval. 1-inch or less diameter
PVC should be inserted in the borehole at this point with a screened section at the base to decrease the
amount of sediment collected in the grab ground water samples.

If there is minimal potential for cross contamination, the continuous core drilling method may be used.
Under this sampling method, the drill rods are removed from the boring after each soil sample is
collected and the grab ground water sample would be collected from an open hole.
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7. LOGGING SOIL SAMPLES

7.1. Lithologic Descriptions

The site lithology should be described according to the United Soil Classification System (USCS) ASTM
D2487. At a minimum the description should include the following

6 Soil type

6 Color (Munsel)

¢ Sorting

6 Grain size with percentages most to least
& Any modifiers

6 Soil consistency

é Moisture content

Changes in lithology shall be indicated with a solid line if the contact is sharp, a dashed line if there is a
gradational contact, and a dashed line with question marks if the contact depth is unknown. For
consolidated, hard rock soil lithologic descriptions, refer to Soil Rock Logging and Classification and
Presentation Manual, California Department of Transportation (CalTrans), 2010.

When drilling through contaminated soil, observations regarding the nature of contamination should be
recorded in the notes section of the bore log. These observations should include at a minimum a
description of the following:

¢ Odors
6 Staining or soil discoloration
6 Photo ionization detector (PID) readings, every 6” and at significant changes in lithology.

¢ Contaminant migration observations (i.e. maximum contamination is observed at the base of
the sand layer or contamination is migrating through fissures in the clay layer)

7.2. Measure Depth to Water

Prior to sample collection, measure the depth to water using an electric water level meter as described
below.
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¢

Lower the electrode probe slowly into the well until the indicator shows that the circuit is closed
and contact with the water surface is made.

Place the nail of the index finger on the insulated wire at the MP and read the depth to water.
Raise the electrode to a height that is slightly above the depth to water to see if the water is
rising in the boring.

Make a note of the depth to water and whether the depth to water has stabilized in the well.
Note the initial depth to water will be indicated based on the first significant water bearing zone
as noted in the lithologic description. The static water level will be based on the measured
depth to water in the soil boring.

7.3. Ground water Sampling Methods

7.3.12. SAMPLE COLLECTION WITH DEDICATED TUBING AND A BALL CHECK VALVE
Cut an appropriately sized length of HDPE tubing to extend to the base of the bore hole leaving
at least two feet above the top of casing.

Attach the ball check valve to the dedicated tubing and insert the tube into the PVC casing
installed in the borehole. The check valve should be located in the middle of the screen zone.

Rapidly raise and lower the dedicated tubing a distance of approximately six inches until water is
observed at the top of the dedicated tubing and repeat the motion until sample bottles are

filled.

Either decontaminate tubing between locations, or dispose and dedicate new tubing for
additional locations.

7.3.2.  SAMPLE COLLECTION WITH A BAILER

Attach a stainless or disposable polyethylene bailer with a ball check valve to a string and lower
downhole to the base of the screen zone.

Fill the bailer with water and retrieve using the dedicated string.

Decant water from the bailer into the sample bottles and repeat until all sample bottles are
filled.

Either decontaminate tubing between locations, or dispose and dedicate new tubing for
additional locations.
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7.3.3.  SAMPLE COLLECTION WITH A PERISTALTIC PUMP

Cut an appropriately sized length of HDPE tubing to extend to the base of the bore hole leaving
at least two feet above the top of casing.

Insert the tube into the PVC casing installed in the borehole. The pump intake should be located
in the middle of the screen zone.

Attach approximately 6 inches of silicone tubing to the top of the HDPE tubing and place the
silicone tubing in the peristaltic pump head. There should be approximately 2 feet of HDPE
tubing attached to the other end of the silicone tubing.

Connect the pump to a power source, check to make sure the flow direction of the pump is in
the right position, turn the pump on and adjust flow rate accordingly and fill sample bottles.

8. QA/QC SAMPLING PROCEDURES AND SAMPLE HANDLING

Collected samples are placed in appropriate laboratory-supplied containers, labeled, documented on a
chain of custody form, and placed on ice in a chilled cooler for transport to a NELAP certified analytical
laboratory. Analytical detection limits should match or surpass standards required by relevant local or
regional guidelines.

8.1. Quality Control Samples

To prevent contamination of the samples in the field, the following measures should be taken:

é

é

Put on a clean pair of latex gloves prior to sampling each well;

Advance and sample borings in the order of increasing degree of contamination based on
available site data; and

Based on the site conditions, regulatory requirements, or clients’ request, include trip blanks
and equipment blanks to QC the sample handling and transportation procedures, and include
duplicate samples to QC the lab procedures.

The collection of blank and duplicate samples required by the project are specified in the Work Plan. All
blank and duplicate samples, with the exception of the temperature blank, will be analyzed by the same
analytical methods as the original sample unless otherwise specified in the Work Plan or QAPP:

é

Trip blank samples will be prepared by the laboratory using DI water. Samples will accompany
the bottles from the lab to the field and back to the lab for analysis without being opened. The
bottles will be from the same package used for the sample collection. Trip blanks are prepared
by the laboratory. They are transported to the site in the same manner along with other
laboratory-supplied sample bottles/containers. The trip blank are not opened in the field, and
are returned to the laboratory with the collected ground water samples.
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é Duplicate samples will be collected in the same manner and directly after the original sample is
collected. The sample label and COC will not reference the original sample in the sample name.
The field technician will indicate in the well sampling data sheet the well the duplicate sample
was collected from. Duplicate samples are collected to verify the repeatability of laboratory
procedures. The number of duplicates is determined based on the number of monitoring wells
and the size of the monitoring program.

é Field blank samples will be filled with a laboratory provided DI water in the field using the same
equipment and sample design that is used to collect the monitor well samples. Anything that
comes into contact with the actual sample will come into contact with the field blank. Field
blank samples are different from the equipment blank samples because they are collected
without using the field equipment. Field blanks can be poured into laboratory bottles or
siphoned using dedicated tubing.

é Temperature blank samples will be filled with DI water provided by the laboratory. These
samples will be stored in the base of the cooler and delivered to the lab for a temperature check
upon receipt. A temperature blank can be made in the field using a 250ml polyethylene
container and DI water.

é Equipment blanks are obtained in the field to determine if the non-dedicated field sampling
equipment has been effectively decontaminated. For sampling equipment used to collect
samples (i.e. sampling pumps, valves, etc.), laboratory provided DI water is collected with the
equipment to generate an equipment blank. For any non-dedicated equipment that comes into
contact with the sample (i.e water level meter, water parameter probes, etc.) equipment rinsate
blanks are collected from DI water that is poured over the field equipment that comes into
contact with the sample. The rinsate water is poured through a funnel that will be
decontaminated between each rinsate sample collection. Depending on the method used to
collect the sample, the sample may be a combination of the rinsate and equipment blanks. The
equipment blanks are transported to the laboratory in the same manner along with other
collected ground water samples, and are analyzed for the same chemical constituents as the
ground water samples collected at the site.

9. CLOSE MONITORING EVENT

The following work should be performed prior to leaving the site:
é Decon the equipment
é Seal the drums that store soil cuttings, and place them in a secure area
é Remove the cones/tapes and clean the ground

é Checkout with the site manager and call the project manager in the office

Page 8 of 10



Grab Ground Water Monitoring and Sampling Standard Operating Procedure (SOP)
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Soil Sampling Standard Operating Procedure (SOP)

1. PURPOSE

This document focuses on the equipment, field procedures, and level of accuracy and quality control
measures required for soil sampling. This SOP will be used to guide AWR field staff to perform soil
sampling, maintain consistency of field procedures, and facilitate the assurance of the quality and
reliability of data obtained from all soil sampling events monitoring events. This SOP is designed to
facilitate the collection of soil samples from a drill or direct push rig or the collection of shallow soil
samples with hand tools. This SOP is not intended to direct sediment sampling from a river, lake or
seafloor.

2. EQUIPMENT

Soil sampling efforts need the following equipment and supplies:

é Sampling Sheets, Logs and Site Information

e Project description, site maps, chain-of-custody, SOP, QAPP, Work Plan, field data forms,
activity logs, camera, GPS unit, clipboard, well condition checklist, indelible ink pen.

e Health and Safety Plan (HASP)

e Site information including previous investigation and monitoring data with boring logs and
cross-sections if available

e Permission /notification to access land/home owner/tenant and contact information.
é Safety Equipment

e Hardhat, boots, safety vest/suit, and gloves or appropriate Personal Protective Equipment
(PPE) as specified in the HASP

e Traffic control cones and tapes
e Sun and heat protection (at least 1 liter of water per hour and sunblock)
e Cellular phone with Contact Numbers
é Soil Sampling and Lithology Logging Equipment
e Tape measure
e Lithology Description aids: Munsell color chart, hand lens, grain size chart, USCS definitions
e Survey stakes, flags, or buoys and anchors
e GPS device
e Camera and film
e Stainless steel, plastic, or other appropriate composition bucket
e Cooler(s) with wet ice

e Spade or shovel, putty knife
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e Hand auger if necessary with extension rods
e T-handle sampler for collection by EPA Method 5035
e Backhoes or excavator as needed
e Direct Push or Augur drilling rig as needed
é Sampling Supplies and Containers
e 4/8/160z, wide-mouth jars w/Teflon-lined lids
e Ziploc or similar plastic bags
e Sample jar labels
e Chain of custody forms
e Custody seals
é Decontamination Equipment

e Decontamination supplies/equipment: Bucket with Alcoanox® or similar detergent and
water

e Rinse buckets for decontamination
e Waste storage drums and buckets

e Deionized (DI) water

3. PROCEDURES

Each soil sampling project will include the following procedures, and should be performed in the
designated order:

Project Preparation

Equipment Decontamination

1

2

3. Soil Sample Methods

4. QA/QC Sampling Procedures
5

Close Monitoring Event

4. PROJECT PREPARATION

é Coordinate with project manager
é Review project description, site direction, site maps, list of chemicals to be analyzed, HASP

é Review the sampling methods to be employed, and the equipment and supplies required
according to the Work Plan and/or Quality Assurance Project Plan (QAPP)

é Obtain necessary permits, utility clearance and access agreements.
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é Obtain appropriate sampling and monitoring equipment.
é Decontaminate sampling equipment and ensure that it is in working order.

é Prepare schedules, and coordinate with staff, client, land owner/operator, and regulatory
agencies, if appropriate.

é As needed, perform a general site survey prior to site entry in accordance with the site-specific
health and safety plan.

é Prepare chain-of-custody and sample labels

é Use stakes, flags, or other identifiers and mark all sampling locations. Specific site
characteristics including morphology, water table, nature and extent of contaminant should be
considered when selecting sample location. If required, the proposed locations may be adjusted
based on site access, property boundaries, and surface obstructions.

é Contact analytical lab to coordinate and bottle order preparation and delivery and sample
courier pickup or drop off point.

¢ Notify site manager/site contact at least 24 hours prior to field effort.

5. EQUIPMENT DECONTAMINATION

After checking in with the site manager, a decontamination area and traffic control cones should be
setup prior to well gauging and sampling. Any non-dedicated sampling equipment should be
decontaminated prior to use. Equipment should be scrubbed in a Liquinox® solution wash. Wash
solution is also pumped through purging pumps and rinsed with potable water. The same equipment
should be rinsed again with potable water or de-ionized water if the latter is required.

6. SoIL SAMPLE METHODS

Soil samples may be collected using a variety of methods and equipment, depending on the portion of
the soil profile required (surface versus subsurface), and the type of sample required (disturbed versus
undisturbed) and the soil type. SOPs are described in this section for soil sampling using a trowel or
hand Scoop, a hand augur, a backhoe or excavator, or a direct push or hollow stem augur drill rig

6.1. Soil Sample Handling and Laboratory Conveyance

Regardless of the means used to collect soil, samples will be handled and conveyed to the laboratory as
described below.

é For composite sample, either direct the laboratory to homogenize the sample, or in the field
homogenize grab samples in a plastic, glass or stainless steel mixing container using the
appropriate tool (stainless steel spoon, trowel, or pestle).

é Chemical preservation of solids is generally not recommended, but check with the laboratory for
proper preservation methods and sample hold times.
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é If collecting into a glass or plastic jar, fill container at a minimum to the volume/weight specified
per the analytical method and secure the cap tightly.

é If collecting samples from an acetate brass tube or other core barrel liner, cap the ends with the
manufacturer recommended end caps with Teflon tape as specified per the Sampling Work Plan
or QAPP. Acetate and plastic liners may be cut at the desired interval using a clean saw blade.

é Unless otherwise specified in the Work Plan or QAPP, soil samples analyzed for volatile organic
compounds (VOCs) will be collected to comply with the USEPA Method 5035. This is described
in further detail in Section qqg.

é Label and tag sample containers, and record appropriate data on soil sample data sheets (depth,
location, color, lithology description, other relevant observations).

é Mark all sampling locations with marking paint, flagging, stakes, as determined by field
conditions. If sufficient satellite contact can be obtained, use a handheld GPS device, to
generate coordinates for the sample locations. If minimal or no satellite connection can be
established, indicate on a site map the locations of all sample collection points and approximate
distances to building or other recognizable features. Sample locations will be professionally
surveyed per specification in the Work Plan or QAPP.

é Place sample containers in sealable plastic bags, and if required, place containers into an iced
shipping container. If required by the laboratory analysis, samples should be cooled to 4°C or
frozen as soon as possible.

é Complete chain of custody forms and deliver to laboratory as soon as possible to minimize
sample holding time.

é Follow required decontamination and disposal procedures

6.2. Sample Recovery with a Trowel or Hand Scoop

Collection of surface soil can be accomplished with tools such as stainless steel or polycarbonate spades,
shovels, and scoops. Surface soil can be removed to the required depth with a garden spade, then use a
stainless steel or plastic scoop to collect the sample. A stainless steel or plastic scoop or lab spoon will
suffice in most applications, and if possible the sample can be collected using the sample container. The
following procedures are intended for soil samples collection with a scoop or trowel:

é Using a pre-cleaned shovel or trowel to remove the vegetation and top layer of soil, then loosen
the desired volume of soil from the sampling area.

é Transfer the discrete sample into an appropriate sample container.

6.3. Sample Recovery with a Hand Auger

A hand auger bores a hole to a desired sampling depth and then is withdrawn. Be sure to use the
appropriate hand augur tip based on the anticipated soil conditions. The auger tip is then replaced with
a split tube core sampler that is attached to a slide hammer, which is lowered down the borehole, and
driven into the soil at the completion depth. The split sampler can be lined with an acetate or similar
material liner to aid in sample collection and reduce sample exposure. The core is then withdrawn and
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Soil Sampling Standard Operating Procedure (SOP)

the sample collected from the split sampler. Use the following procedure to collect soil samples with a
hand auger:

é Insert the auger into the material to be sampled at a 0° to 45° from vertical. This orientation
minimizes spillage of the sample from the sampler. Extraction of samples may require tilting of
the sampler.

é Rotate the auger once or twice to cut a core of material.
é Slowly withdraw the auger, making sure that the slot is facing upward.

é An acetate core may be inserted into the auger prior to sampling, if characteristics of the soils or
body of water warrant. By using this technique, an intact core can be extracted.

é Transfer the sample into an appropriate sample or homogenization container.

6.4. Soil Sample Collection Using an Excavator or Backhoe

Soil sample collection can be made easier with the aid of heavy earth moving equipment. The following
instructions are to assist in the collection of representative soil samples from trenches advanced with
excavation equipment.

é Prior to advancing trenches with heavy earth moving equipment, conduct a tailgate meeting
with the excavation operator to discuss related communication and all health and safety
protocols for heavy equipment operation.

é Advance excavation trench to the desired depth interval for sample collection per the Work Plan
or QAPP.

é Collect soil sample from the bucket of the excavator per the methods described in Section 6.1
and 6.2.

é If necessary to enter the trench to collect samples, assure compliance with all OSHA related
confined space protocols per California Code of Regulations (CCR 5157), prior to entering
excavation pit. Collect samples from the pit sidewall per Section 6.1 and 6.2.

6.5. Sample Recovery from a Drill Rig

For soil sample recovery using a direct push or drill rig, follow these procedures to ensure accurate and
representative sample collection. While the drilling contractor will generally prepare and advance the
sampler, it is the responsibility of the field geologist to assure that samples are collected per the
specifications in this SOP. If the drilling contractor has failed to furnish the proper equipment, or refuses
to advance the sampler as instructed, stop work and contact the Project Manager.

The methods described below serves as a general guide for soil sample collection from a drill rig.
Sample collection methods may change depending on the field drilling conditions or equipment
limitations. Any variations or deviations from the Work Plan and/or QAPP will be discussed with the
Technical Project Manager prior to sample collection and noted in the field data sheets.

é Prior to advancement of any boring with power equipment, verify that Underground Service
Alert (USA) has responded to the ticket and marked their facilities, and if specified, a private
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Soil Sampling Standard Operating Procedure (SOP)

6.5.1.

o & o o o

6.5.2.

utility locator has cleared the site. If possible, hand clear the upper 5-feet of the boring location
to check for utilities.

Conduct a tailgate meeting with the drilling contractor to discuss related communication and
health and safety protocols.

Pay special attention to the orientation of the sample barrel and the top of the soil sample. Itis
common for material (slough) to fall to the total depth of the hole and be collected in the
sample liner. Refer to the lithologic log to determine where the in situ material begins.

Confined sand layers under certain hydrologic conditions are prone to traveling up the borehole
to seek the static water level (flowing or heaving sands). Pay special attention to the base of the
sample hole to determine the presence of heaving sands. Drilling and soil sample collection
methods may change depending on the presence of heaving sands.

Direct Push Rig (Geoprobe or similar)
Advance to the top of the desired sampling depth. Per the specifications in the Work Plan or

QAPP, assure that the proper barrel size and technique (i.e. macrocore, dual tube, closed
piston) is used.

Assemble the coring device by inserting the acetate core (liner) into the sample barrel sampler
and placing the “shoe” at the end of the sample barrel.

For loose sandy materials place a “sand catcher” into the tip of the liner with the convex surface
positioned inside the acetate core to ensure adequate sample recovery.

Screw the handle onto the upper end of the sampling tube and add extension rods as needed.
Drive or push the sampler into the subsurface to the desired sample collection depth.

Record the length of the tube that penetrated the sample material.

Pull or “trip out” the drilling rods out of the subsurface.

Unscrew the “shoe” and slide the acetate core out of the sampler tube, cut and cap as described
in section 4.1.

Hollow Stem Auger Drilling Rig
Advance to the top of the desired sampling depth. Per the specifications in the Work Plan or
QAPP, assure that the proper augur diameter and drilling technique are used.

Assemble the sample barrel (split spoon sampler or similar) and insert liners (acetate, brass,
etc.) as specified. Use a sand catcher for loose sandy materials to ensure sample recovery.

Insert the sample barrel into the hollow stem hole and attach rods to lower to the total depth of
the hole.

Push or hammer the sample barrel to the desired sample depth. Record the number of hammer
blows for every 6-inch sample interval.

Open the shoe at the base of the sample barrel and collect samples as described in Section 4.1.
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Soil Sampling Standard Operating Procedure (SOP)

6.6. EPA Method 5035 Compliant Soil Sample Collection

Unless specified otherwise in the Work Plan or QAPP soil samples for VOCs will be collected consistent
with 5035 soil sampling guidance (DTSC, 2004). Soil samples will be collected with Pre-cleaned and
sealed sample containers provided by the laboratory or manufacturer. The “T”-handle used to collect
samples will either be: 1) certified pre-cleaned and dedicated to each sample location, 2.) Not come into
contact with the sample container, or 3) be thoroughly decontaminated between each sample location.

To minimize volatilization during sample collection, VOC samples will be collected immediately after the
soil core has been exposed to atmospheric conditions, put on ice and delivered to the laboratory as soon
as possible. All other specifications and sampling details are provided in the Guidance document (DTSC,
2004).

6.7. Sampling Soil for Mercury Analysis

Mercury Low level and methyl mercury sampling for water will be compliant with the specifications in
Method 1669 (USEPA, 1996). This method requires the “clean hands dirty hands” approach to field
sampling. Therefore a minimum of two trained sampling personnel must be on site to collect low leve
and methyl mercury samples.

7. QuALITY AssURANCE (QC) MEASURES

To prevent contamination of the samples in the field, the following measures should be taken:

é Puton aclean pair of latex gloves prior to sampling each well;

é Collect soil samples order of increasing degree of contamination based on historical analytical
results. However, if the purpose of the soil sampling is to delineate the extent of contamination,
this guidance does not apply.

é Based on the site conditions, regulatory requirements, or clients’ request, include duplicate and
other QA/QC samples per the specifications in the Work Plan or Quality Assurance Project Plan
(QAPP).

8. CLOSING OF MONITORING EVENT

The following work should be performed prior to leaving the site:

Decontaminate the equipment

Stake and record GPS location coordinates for all soil sampling locations

¢
¢
é Seal the drums, if any that store waste soil, and place them in a secure area
é Remove the cones/tapes and clean the ground

¢

Checkout with the site manager and call the project manager in the office
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Soil Sampling Standard Operating Procedure (SOP)

9. REFERENCES

ASTM 2002. Standard Practice for Low-Flow Purging and Sampling for Wells and Devices Used for Ground-Water
Quality Investigations. Designation: D 6771-02

DTSC , Guidance Document for the Implementation of United states environmental protection agency Method
5035: Methodologies for Collection, Preservation, storage, and preparation of soils To be analyzed for
volatile organic compounds, 2004
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Curtis & Tompkins, Ltd., Analytical Laboratories, Since 1878
2323 Fifth Street, Berkeley, CA 94710, Phone (510) 486-O900

Laborat ory Job Nunmber 250876
ANALYTI CAL REPORT

Appl i ed Wat er Resources Project : STANDARD
1600 Ri vera Ave Suite 310 Location : 1700 Jefferson
Wal nut Creek, CA 94596 Level o

Sanple ID Lab I D

A2 250876- 001

COowpP 250876- 002

Thi s data package has been reviewed for technical correctness and conpl et eness.
Rel ease of this data has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the followi ng signature. The results
contained in this report neet all requirenments of NELAC and pertain only to

t hose sanpl es which were submtted for analysis. This report may be reproduced
only inits entirety.

" -
7255 N
Tracy Babj ar
Proj ect Manager

tracy. babj ar @t ber k. com
(510) 204-2226

Si gnat ur e: Date: _11/27/2013

NELAP # 01107CA
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Cb Curtis & Tompkins, Ltd.

CASE NARRATI VE

Laborat ory nunber: 250876

dient: Appl i ed Wat er Resources
Locati on: 1700 Jefferson

Request Dat e: 11/18/ 13

Sanpl es Recei ved: 11/18/ 13

Thi s data package contains sanple and QC results for one air sample,
requested for the above referenced project on 11/18/13. The sanpl e was
received intact.

Vol atile Organics in Air by M5 (EPA TO 15):

H gh RPD was observed for naphthal ene and 1, 2,4-trichl orobenzene in the

BS/ BSD for batch 205401; these anal ytes were not detected at or above the RL
in the associ ated sanple. No other anal ytical problens were encountered.

Vol atile Organics in Air GC (ASTM D1946) :
No anal ytical problens were encountered.
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Curtis & Tom

C

CHAIN OF
pkins Laboratories

ENVIRONMENTAL ANA

YTICAL TESTING LABORATORY

CUSTODY

- b'f‘»«m
>S50

Page A__ of L_

Chain of Custody #

In Business Since 1878 C&T LOGIN # A REGQ
2323 Fifth Street Phone (510) 486-0900
Berkeley, CA 94710 Fax (510) 486-0532
ProjectNo: V700  FTelfecin sampler: Y. vy cum
T 7
ProjectName: | 70O SNefbecwcn Report To: _VolaPLy (tey)
7 \ [/ .
Project P O. No: Company:  AA) R QO(D
EDD Format: Report Levell 1 Il TIH OJ IV Telephone: ng L” Z(D ) I ' P
Turnaround Time: [] RusH BXStandard  Email; ybhay foem @GS Al OrL ey m :
—— < <) -
SAMPLING MATRIX | £ | CHEMICAL 9 D
Lab Sampie ID. g PRESERVATIVE ﬁ '1 -t
[e] L
. Ne. Date Time |5l | © S 35| e
BiI=1""> O |5 |«
Collected Collected g S « |2 SlZz18f9
il AR U3 [aa3] TR X X .
Al Comp -3 | 15oo | Ix [ P
Notes: SAMPLE RELINQUISHED BY: RECEIVED BY:
RECEIPT =7 2, —— oAt [Hotive: {0 %Wﬁu DATE:d'/ B2 1ecd
O intoct =
coid / DATE: TIME: DATE: TIME:
|~
Lonice DATE: TIME: DATE: TIME:
(J Ambient




COOLER RECEIPT CHECKLIST Cb Curtis & Tompkins, Ltd.

Login # ASBHo Date Received 14-’18[ 43  Numberofcoolers 4

Client  AWR CORP | Project 43 ¢p JEFEERSOM
Date Opened 43 By|(print) _ “[R (sign) S/W IQM(CDIA——
Date Logged in By|(print) J, (sign)
1. Did cooler come with a shipping slip (airbill, etc) YES @
Shipping info
2A. Were custody seals present? .... [JYES (circle) oncooler  onsamples §& NO
How many Name Date
2B. Were custody seals intact upon arrival? YES NO @
3. Were custody papers dry and intact when received? NO
4. Were custody papers filled out properly (ink, signed, etc)? NO
5. Is the project identifiable from custody papers? (If so fill out top of form) NO
6. Indicate the packing in cooler: (if other, describe)
(] Bubble Wrap (] Foam blocks (] Bags $Q None
[] Cloth material [[] Cardboard ] Styrofoam (] Paper towels
7. Temperature documentatiorg: * Notify PM if temperature exceeds 6°C
Type of ice used: [] Wet [ Blue/Gel ~ [}None Temp(°C)

[0 Samples Received on ice & cold without a temperature blank; temp. taken with IR gun

[0 Samples received on ice directly from the field. Cooling process had begun

8. Were Method 5035 sampling containers present? YES
If YES, what time were they transferred to freezer?
9. Didall bottles arrive unbroken/unopened?
10. Are there any missing / extra samples?
11. Are samples in the approprlate containers for indicated tests?
12. Are sample labels present,‘ln good condition and complete?
13. Do the sample labels agree with custody papers?
14. Was sufficient amount of sample sent for tests requested?
15. Are the samples appropriately preserved?
16. Did you check preservatives for all bottles for each sample?
17. Did you document your preservative check?
18. Did you change the hold time in LIMS for unpreserved VOAs?
19. Did you change the hold time in LIMS for preserved terracores?
20. Are bubbles > 6mm absent in VOA samples?
21. Was the client contacted concerning this sample delivery?
If YES, Who was called? v By

COMMENTS

Rev 10, 11/11




Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: EPA TO 15
Field ID A2 DI n Fac: 1.630
Lab I D 250876- 001 Bat ch#: 205401
Mat ri x: Air Sanpl ed: 11/ 16/ 13
Units (V): ppbv Recei ved: 11/18/13
Units (M: ug/ n8 Anal yzed: 11/ 22/ 13

Anal yte Result (V) Result (M RL
Freon 12 ND 0.82 ND 4.0
Freon 114 ND 0.82 ND 5.7
Chl or orret hane ND 0.82 ND 1.7
Vi nyl Chloride ND 0. 82 ND 2.1
1, 3- But adi ene ND 0.82 ND 1.8
Br ononet hane ND 0.82 ND 3.2
Chl or oet hane ND 0.82 ND 2.2
Trichl or of | uor onret hane ND 0.82 ND 4.6
Acrol ein ND 3.3 ND 7.5
1, 1- Di chl or oet hene ND 0.82 ND 3.2
Freon 113 ND 0.82 ND 6.2
Acet one 11 3.3 26 7.7
Carbon Disul fide 1.6 0.82 4.9 2.5
| sopr opanol ND 3.3 ND 8.0
Met hyl ene Chl ori de ND 0. 82 ND 2.8
trans-1, 2-Di chl or oet hene ND 0.82 ND 3.2
MI'BE ND 0.82 ND 2.9
n- Hexane 0.95 0.82 3.4 2.9
1, 1- Di chl or oet hane ND 0.82 ND 3.3
Vi nyl Acetate ND 0. 82 ND 2.9
ci s-1, 2-Di chl or oet hene ND 0.82 ND 3.2
2- But anone 2.9 0.82 8.6 2.4
Et hyl Acetate ND 0. 82 ND 2.9
Tet rahydr of ur an 2.2 0. 82 6.6 2.4
Chl orof orm ND 0.82 ND 4.0
1,1, 1-Tri chl or oet hane ND 0.82 ND 4.4
Cycl ohexane 150 0. 82 510 2.8
Car bon Tetrachl ori de ND 0.82 ND 5.1
Benzene 0.96 0.82 3.1 2.6
1, 2- Di chl or oet hane ND 0.82 ND 3.3
n- Hept ane 1.2 0.82 4.9 3.3
Trichl or oet hene ND 0.82 ND 4.4
1, 2- Di chl or opr opane ND 0. 82 ND 3.8
Br onodi chl or onet hane ND 0.82 ND 5.5
ci s-1, 3-Di chl oropropene ND 0. 82 ND 3.7

ND= Not Detected

RL= Reporting Limt
Result M- Result
Result V= Result
Page 1 of 2

in mass units
in volume units
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Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: EPA TO 15
Field ID: A2 Dl n Fac: 1.630
Lab I D 250876- 001 Bat ch#: 205401
Mat ri x: Air Sanpl ed: 11/ 16/ 13
Units (V): ppbv Recei ved: 11/18/13
Units (M: ug/ n8 Anal yzed: 11/ 22/ 13
Anal yte Result (V) Result (M
4- Met hyl - 2- Pent anone 1.0 0. 82 4.3 3.3
Tol uene 29 0. 82 110 3.1
trans- 1, 3- Di chl or opr opene ND 0. 82 ND 3.7
1,1, 2-Trichl or oet hane ND 0. 82 ND 4.4
Tetrachl or oet hene ND 0. 82 ND 5.5
2- Hexanone ND 0.82 ND 3.3
Di br onochl or onet hane ND 0. 82 ND 6.9
1, 2- Di br onoet hane ND 0. 82 ND 6.3
Chl or obenzene ND 0. 82 ND 3.8
Et hyl benzene 1.4 0. 82 6.0 3.5
m p- Xyl enes 6.6 0. 82 29 3.5
o- Xyl ene 2.7 0. 82 12 3.5
Styrene ND 0.82 ND 3.5
Br onof orm ND 0. 82 ND 8.4
1,1, 2,2-Tetrachl or oet hane ND 0. 82 ND 5.6
4- Et hyl t ol uene ND 0. 82 ND 4.0
1, 3,5-Tri et hyl benzene ND 0. 82 ND 4.0
1,2,4-Trimet hyl benzene 1.1 0. 82 5.3 4.0
1, 3- Di chl or obenzene ND 0. 82 ND 4.9
1, 4- Di chl or obenzene ND 0. 82 ND 4.9
Benzyl chloride ND 0. 82 ND 4.2
1, 2- Di chl orobenzene ND 0. 82 ND 4.9
1,2,4-Trichl orobenzene ND 0. 82 ND 6.0
Hexachl or obut adi ene ND 0. 82 ND 8.7
Napht hal ene ND 3.3 ND 1
Sur r ogat e UREC Limts

Br onof | uor obenzene

96 70-130

ND= Not Det ected

RL= Reporting Limt
Result M= Result in mass units
Result V= Result in volune units

Page 2 of 2
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: EPA TO 15
Matri x: Al r Bat ch#: 205401
Units (V): ppbv Anal yzed: 11/ 22/ 13
DI n Fac: 1. 000
Type: BS Lab I D QC717450
Anal yte Spi ked Result (V) UREC Limts
Freon 12 16. 67 18. 14 109 70-130
Freon 114 16. 67 18. 45 111 70- 130
Chl or orret hane 16. 67 18. 41 110 70- 130
Vi nyl Chloride 16. 67 18. 96 114 70-130
1, 3- But adi ene 16. 67 18. 50 111 70- 130
Br ononet hane 16. 67 19. 31 116 70- 130
Chl or oet hane 16. 67 18. 24 109 70-130
Trichl or of | uor onret hane 16. 67 17. 97 108 70-130
Acrol ein 16. 67 19. 26 116 62- 130
1, 1- Di chl or oet hene 16. 67 17. 35 104 70-130
Freon 113 16. 67 17.13 103 70-130
Acet one 16. 67 18. 04 108 67-130
Carbon Disul fide 16. 67 18. 34 110 70-130
| sopr opanol 16. 67 20. 29 122 60-130
Met hyl ene Chl ori de 16. 67 16. 53 99 68-130
trans-1, 2-Di chl or oet hene 16. 67 17.81 107 70-130
MI'BE 16. 67 16. 57 99 70-130
n- Hexane 16. 67 17. 45 105 70-130
1, 1- Di chl or oet hane 16. 67 19.01 114 70-130
Vi nyl Acetate 16. 67 21. 24 127 70-130
ci s-1, 2-Di chl or oet hene 16. 67 17.53 105 70-130
2- But anone 16. 67 18. 44 111 70-130
Et hyl Acetate 16. 67 17. 47 105 70-130
Tet rahydr of ur an 16. 67 15.70 94 70-130
Chl orof orm 16. 67 17. 67 106 70-130
1,1, 1-Tri chl or oet hane 16. 67 18. 00 108 70-130
Cycl ohexane 16. 67 17. 66 106 70-130
Car bon Tetrachl ori de 16. 67 18. 46 111 70-130
Benzene 16. 67 17. 20 103 70-130
1, 2- Di chl or oet hane 16. 67 18. 42 111 70-130
n- Hept ane 16. 67 17. 80 107 70- 130
Trichl or oet hene 16. 67 17.82 107 70-130
1, 2- Di chl or opr opane 16. 67 18. 84 113 70-130

*= Val ue outside of QC i

Result V= Result in volune units
Page 1 of 4

mts; see narrative
RPD= Rel ative Percent Difference
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: EPA TO 15
Matri x: Al r Bat ch#: 205401
Units (V): ppbv Anal yzed: 11/ 22/ 13
DI n Fac: 1. 000

Anal yte Spi ked Result (V) UREC Limts
Br onodi chl or onet hane 16. 67 18. 25 109 70-130
ci s-1, 3-Di chl oropr opene 16. 67 19. 00 114 70-130
4- Met hyl - 2- Pent anone 16. 67 18. 07 108 70-130
Tol uene 16. 67 17.72 106 70-130
trans- 1, 3- Di chl or opr opene 16. 67 18.71 112 70-130
1,1, 2-Tri chl or oet hane 16. 67 18. 39 110 70- 130
Tet rachl or oet hene 16. 67 18. 68 112 70- 130
2- Hexanone 16. 67 18. 83 113 70-130
Di br onochl or onet hane 16. 67 20.10 121 70- 130
1, 2- Di br onpet hane 16. 67 19. 89 119 70- 130
Chl or obenzene 16. 67 19. 35 116 70-130
Et hyl benzene 16. 67 15. 47 93 70-130
m p- Xyl enes 33.33 31.90 96 70-130
o- Xyl ene 16. 67 15. 42 93 70-130
Styrene 16. 67 21. 20 127 70- 130
Br onmof orm 16. 67 20.34 122 70-130
1,1, 2,2-Tetrachl or oet hane 16. 67 17. 83 107 70-130
4- Et hyl t ol uene 16. 67 17. 85 107 70-130
1, 3,5-Tri et hyl benzene 16. 67 16. 33 98 70-130
1,2,4-Trimet hyl benzene 16. 67 16. 28 98 70-130
1, 3-Di chl or obenzene 16. 67 17.94 108 70-130
1, 4- Di chl or obenzene 16. 67 17. 44 105 70-130
Benzyl chloride 16. 67 19. 38 116 70-130
1, 2- Di chl or obenzene 16. 67 17. 11 103 70-130
1,2,4-Trichl orobenzene 16. 67 12. 87 77 62- 130
Hexachl or obut adi ene 16. 67 13. 74 82 68- 130
Napht hal ene 16. 67 13.15 79 54-136

Sur r ogat e UREC Limts
Br onof | uor obenzene 92 70-130

*= Value outside of QClimts;
RPD= Rel ative Percent Difference
Result V= Result in volune units

Page 2 of 4

see narrative
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: EPA TO 15
Matri x: Al r Bat ch#: 205401
Units (V): ppbv Anal yzed: 11/ 22/ 13
DI n Fac: 1. 000
Type: BSD Lab I D QC717451
Anal yte Spi ked Result (V) UREC Limits RPD Lim
Freon 12 16. 67 17.92 107 70-130 1 20
Freon 114 16. 67 18. 06 108 70-130 2 20
Chl or orret hane 16. 67 18. 14 109 70-130 1 27
Vi nyl Chloride 16. 67 18. 52 111 70-130 2 23
1, 3- But adi ene 16. 67 17. 83 107 70-130 4 21
Br ononet hane 16. 67 18. 98 114 70-130 2 20
Chl or oet hane 16. 67 18. 22 109 70-130 O 20
Trichl or of | uor onret hane 16. 67 17.61 106 70-130 2 20
Acrol ein 16. 67 18. 97 114 62-130 2 31
1, 1- Di chl or oet hene 16. 67 16.73 100 70-130 4 20
Freon 113 16. 67 16. 87 101 70-130 2 23
Acet one 16. 67 16. 23 97 67-130 11 20
Carbon Disul fide 16. 67 18. 03 108 70-130 2 20
| sopr opanol 16. 67 19. 65 118 60-130 3 21
Met hyl ene Chl ori de 16. 67 16. 17 97 68-130 2 23
trans-1, 2-Di chl or oet hene 16. 67 17. 09 103 70-130 4 20
MI'BE 16. 67 16.12 97 70-130 3 20
n- Hexane 16. 67 17. 05 102 70-130 2 20
1, 1- Di chl or oet hane 16. 67 18. 46 111 70-130 3 20
Vi nyl Acetate 16. 67 20.94 126 70-130 1 21
ci s-1, 2-Di chl or oet hene 16. 67 17. 24 103 70-130 2 20
2- But anone 16. 67 18. 12 109 70-130 2 20
Et hyl Acetate 16. 67 16. 98 102 70-130 3 20
Tet rahydr of ur an 16. 67 15. 46 93 70-130 2 20
Chl orof orm 16. 67 17. 30 104 70-130 2 20
1,1, 1-Tri chl or oet hane 16. 67 17. 23 103 70-130 4 20
Cycl ohexane 16. 67 17. 39 104 70-130 2 20
Car bon Tetrachl ori de 16. 67 17.81 107 70-130 4 20
Benzene 16. 67 16. 82 101 70-130 2 20
1, 2- Di chl or oet hane 16. 67 17.77 107 70-130 4 20
n- Hept ane 16. 67 17.53 105 70-130 1 20
Trichl or oet hene 16. 67 17.02 102 70-130 5 20
1, 2- Di chl or opr opane 16. 67 17.75 107 70-130 6 20
*= Value outside of QClimts; see narrative
RPD= Rel ative Percent Difference
Result V= Result in volume units
Page 3 of 4 6.0
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson

Cient: Appl i ed Water Resources Pr ep: METHOD

Pr oj ect #: STANDARD Anal ysi s: EPA TO 15

Matri x: Al r Bat ch#: 205401

Units (V): ppbv Anal yzed: 11/ 22/ 13

DI n Fac: 1. 000

Anal yte Spi ked Result (V) UREC Limits RPD Lim
Br onodi chl or onet hane 16. 67 17.73 106 70-130 3 20
ci s-1, 3-Di chl oropr opene 16. 67 18. 21 109 70-130 4 20
4- Met hyl - 2- Pent anone 16. 67 17.12 103 70-130 5 20
Tol uene 16. 67 17. 17 103 70-130 3 23
trans- 1, 3- Di chl or opr opene 16. 67 18. 00 108 70-130 4 20
1,1, 2-Tri chl or oet hane 16. 67 18. 29 110 70-130 1 20
Tet rachl or oet hene 16. 67 18. 64 112 70-130 O 20
2- Hexanone 16. 67 18. 52 111 70-130 2 21
Di br onochl or onet hane 16. 67 19. 65 118 70-130 2 20
1, 2- Di br onpet hane 16. 67 19. 45 117 70-130 2 20
Chl or obenzene 16. 67 18. 38 110 70-130 5 21
Et hyl benzene 16. 67 15.61 94 70-130 1 20
m p- Xyl enes 33.33 32.35 97 70-130 1 20
o- Xyl ene 16. 67 15. 18 91 70-130 2 20
Styrene 16. 67 20.94 126 70-130 1 21
Br onmof orm 16. 67 20. 35 122 70-130 O 20
1,1, 2,2-Tetrachl or oet hane 16. 67 17. 90 107 70-130 O 24
4- Et hyl t ol uene 16. 67 17.75 107 70-130 1 22
1, 3,5-Tri et hyl benzene 16. 67 15. 86 95 70-130 3 23
1,2,4-Trimet hyl benzene 16. 67 16. 01 96 70-130 2 24
1, 3-Di chl or obenzene 16. 67 17.82 107 70-130 1 22
1, 4- Di chl or obenzene 16. 67 17.18 103 70-130 1 22
Benzyl chloride 16. 67 19. 20 115 70-130 1 21
1, 2- Di chl or obenzene 16. 67 16. 98 102 70-130 1 22
1,2,4-Trichl orobenzene 16. 67 19. 30 116 62-130 40 * 28
Hexachl or obut adi ene 16. 67 16. 27 98 68-130 17 27
Napht hal ene 16. 67 21.78 131 54-136 49 * 29
Sur r ogat e UREC Limts
Br onof | uor obenzene 92 70-130
*= Value outside of QClimts; see narrative
RPD= Rel ative Percent Difference

Result V= Result in volume units
Page 4 of 4 6.0
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: EPA TO 15
Type: BLANK Units (M: ug/ n8
Lab I D QC717452 DI n Fac: 1. 000
Matri x: Air Bat ch#: 205401
Units (V): ppbv Anal yzed: 11/ 22/ 13

Anal yte Result (V) Result (M RL
Freon 12 ND 0.50 ND 2.5
Freon 114 ND 0.50 ND 3.5
Chl or orret hane ND 0.50 ND 1.0
Vi nyl Chloride ND 0.50 ND 1.3
1, 3- But adi ene ND 0.50 ND 1.1
Br ononet hane ND 0.50 ND 1.9
Chl or oet hane ND 0.50 ND 1.3
Trichl or of | uor onret hane ND 0.50 ND 2.8
Acrol ein ND 2.0 ND 4.6
1, 1- Di chl or oet hene ND 0.50 ND 2.0
Freon 113 ND 0.50 ND 3.8
Acet one ND 2.0 ND 4.8
Carbon Disul fide ND 0.50 ND 1.6
| sopr opanol ND 2.0 ND 4.9
Met hyl ene Chl ori de ND 0.50 ND 1.7
trans-1, 2-Di chl or oet hene ND 0.50 ND 2.0
MI'BE ND 0.50 ND 1.8
n- Hexane ND 0.50 ND 1.8
1, 1- Di chl or oet hane ND 0.50 ND 2.0
Vi nyl Acetate ND 0.50 ND 1.8
ci s-1, 2-Di chl or oet hene ND 0.50 ND 2.0
2- But anone ND 0.50 ND 1.5
Et hyl Acetate ND 0.50 ND 1.8
Tet rahydr of ur an ND 0.50 ND 1.5
Chl orof orm ND 0.50 ND 2.4
1,1, 1-Tri chl or oet hane ND 0.50 ND 2.7
Cycl ohexane ND 0.50 ND 1.7
Car bon Tetrachl ori de ND 0.50 ND 3.1
Benzene ND 0.50 ND 1.6
1, 2- Di chl or oet hane ND 0.50 ND 2.0
n- Hept ane ND 0.50 ND 2.0
Trichl or oet hene ND 0.50 ND 2.7
1, 2- Di chl or opr opane ND 0.50 ND 2.3
Br onodi chl or onet hane ND 0.50 ND 3.4
ci s-1, 3-Di chl oropropene ND 0.50 ND 2.3

ND= Not Det ected
RL= Reporting Limt

Result M= Result in mass units
Result V= Result in volune units
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Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Vol atile Organics in Air

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: EPA TO 15
Type: BLANK Units (M: ug/ n8
Lab I D QC717452 DI n Fac: 1. 000
Mat ri x: Air Bat ch#: 205401
Units (V): ppbv Anal yzed: 11/ 22/ 13
Anal yte Result (V) Result (M

4- Met hyl - 2- Pent anone ND 0.50 ND 2.0
Tol uene ND 0.50 ND 1.9
trans- 1, 3- Di chl or opr opene ND 0.50 ND 2.3
1,1, 2-Trichl or oet hane ND 0.50 ND 2.7
Tetrachl or oet hene ND 0.50 ND 3.4
2- Hexanone ND 0.50 ND 2.0
Di br onochl or onet hane ND 0.50 ND 4.3
1, 2- Di br onoet hane ND 0.50 ND 3.8
Chl or obenzene ND 0.50 ND 2.3
Et hyl benzene ND 0.50 ND 2.2
m p- Xyl enes ND 0.50 ND 2.2
o- Xyl ene ND 0.50 ND 2.2
Styrene ND 0.50 ND 2.1
Br onof orm ND 0.50 ND 5.2
1,1, 2,2-Tetrachl or oet hane ND 0.50 ND 3.4
4- Et hyl t ol uene ND 0.50 ND 2.5
1, 3,5-Tri et hyl benzene ND 0.50 ND 2.5
1,2,4-Trimet hyl benzene ND 0.50 ND 2.5
1, 3- Di chl or obenzene ND 0.50 ND 3.0
1, 4- Di chl or obenzene ND 0.50 ND 3.0
Benzyl chloride ND 0.50 ND 2.6
1, 2- Di chl orobenzene ND 0.50 ND 3.0
1,2,4-Trichl orobenzene ND 0.50 ND 3.7
Hexachl or obut adi ene ND 0.50 ND 5.3
Napht hal ene ND 2.0 ND 1

Sur r ogat e UREC Limts

Br onof | uor obenzene

86

70- 130

ND= Not Detected

RL= Reporting Limt
Result M- Result
Result V= Result
Page 2 of 2
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in volume units
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Cb Curtis & Tompkins, Ltd.

Curtis & Tonpkins Laboratories Anal ytical Report

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: ASTM D1946
Anal yt e: Hel i um Bat ch#: 205330
Field ID: A2 Sanpl ed: 11/ 16/ 13
Mat ri x: Air Recei ved: 11/18/ 13
Units: ppnv Anal yzed: 11/ 21/ 13
Units (Ml 9%: MOL %
Type Lab ID Resul t RL Result (Mol % RL Dl n Fac
SAMPLE 250876- 001 ND 1, 600 ND 0.16 1.630
BLANK QC717181 ND 1, 000 ND 0.10 1. 000

ND= Not Detected
RL= Reporting Limt
Result Mol % Result in Mle Percent
Page 1 of 1 3.0

13 of 14



Bat ch QC Report

Cb Curtis & Tompkins, Ltd.

Curtis & Tonpki ns Laboratories Anal ytical Report

Lab #: 250876 Locati on: 1700 Jefferson
Cient: Appl i ed Water Resources Pr ep: METHOD
Pr oj ect #: STANDARD Anal ysi s: ASTM D1946
Anal yt e: Hel i um Dl n Fac: 1. 000
Mat ri x: Air Bat ch#: 205330
Units: ppnv Anal yzed: 11/ 21/ 13

Type Lab ID Spi ked Resul t UMREC Limts RPD Lim
BS QC717179 100, 000 97, 050 97 70-130
BSD QC717180 100, 000 97, 160 97 70-130 O 20

RPD= Rel ative Percent Difference
Page 1 of 1
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