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Rounds
Estes West Express Trucking Facility
2102 West Valley Highway North
Auburn, Washington
VCP No. NW 2532

EPI Project No. 61901.1
Dear Mr. Pollart:

Environmental Partners, Inc. (EPI) is pleased to present this September and December 2016
Groundwater Sampling Report — Twentieth and Twenty-First Rounds for the Estes West Express
Trucking Facility located at 2102 West Valley Highway North in Auburn, Washington (the Site). The
general location of the Site is shown on Figure 1.

EPI understands that the Site owner is seeking a No Further Action (NFA) determination from the
Washington State Department of Ecology (Ecology). The objective of the groundwater sampling is to
monitor groundwater geochemical conditions and petroleum hydrocarbon concentrations in samples from
the on-site monitoring wells to track and document groundwater remediation system progress toward
achieving a full NFA determination for the Site.

BACKGROUND

Soil and groundwater at the Site were impacted by petroleum hydrocarbon releases from a 550-gallon
waste oil underground storage tank (UST) located near the northwest corner of the existing truck
maintenance building. The UST and approximately 350 cubic yards of petroleum-contaminated soil
(PCS) were removed and four monitoring wells, designated MW-1, MW-2, MW-3, and MW-4, were
installed in December 1998. The locations of the former UST and monitoring wells relative to the truck
maintenance building are shown on Figure 2.

Ecology issued a conditional NFA determination for the Site in January 2000. The NFA contained the
condition that quarterly groundwater monitoring and reporting be continued until “this site demonstrates
sustained, continuous compliance with Model Toxics Control Act (MTCA) Groundwater Cleanup Levels
(CULSs) for at least one year.” The NFA letter also stipulated that analytical results for groundwater
compliance “shall include BTEX (benzene, toluene, ethylbenzene, and xylene), diesel, and heavy oils.”
Available records indicate that the monitoring wells were sampled approximately every quarter from
December 1998 until October 2002.



Mr. David Pollart

September and December 2016 Groundwater Sampling Report—Twentieth and Twenty-First Rounds
Estes West Express Trucking Facility, Auburn, WA

VCP No. NW 2532

February 24, 2017

In November 2002, the Site owner petitioned for a full NFA determination based on 3 years of data
demonstrating that the benzene in groundwater at concentrations greater than MTCA Method A CULs
was confined to samples from the area on the north side of the maintenance building around MW-2. At
that time, the sample from MW-2 had a gasoline-range petroleum hydrocarbon (GRPH) concentration of
180 micrograms per liter (ug/L) and a benzene concentration of 12.0 ug/L. The GRPH concentration was
less than its MTCA Method A CUL of 800 ug/L; however, the benzene concentration exceeded the MTCA
Method A CUL of 5 ug/L. No other BTEX compounds, diesel-range petroleum hydrocarbons (DRPH), or
higher-range petroleum hydrocarbons (HRPH) were detected in the sample from MW-2 and none of the
samples from the other monitoring wells had concentrations exceeding MTCA Method A CULs.

Groundwater sampling was discontinued in late 2002 and the Site did not receive a full NFA determination
due to the benzene concentration exceeding its MTCA Method A CUL in samples from MW-2. Records
indicate that the Site was subsequently dropped from Ecology’s Voluntary Cleanup Program (VCP) due
to inactivity.

The Site re-entered the VCP in August 2011 and was assigned VCP No. NW 2532. Quarterly
groundwater sampling of the four on-site wells under the VCP resumed in August 2011. On March 26,
2012, Ecology notified the Site owner that the January 2000 conditional NFA determination was being
rescinded because the benzene concentrations in groundwater samples from well MW-2 remained
greater than the MTCA CUL and the previous groundwater remedy (excavation of petroleum impacted
soils followed by groundwater monitoring) did not achieve and maintain compliance with the applicable
MTCA Method A CULs.

On November 28, 2012, a 12,000-gallon diesel fuel UST was removed from south side of the truck
maintenance building. The location of the former 12,000-gallon diesel UST is shown in Figure 2.
Available information indicates that the UST was pumped and taken out of service in 1998 when the 550-
gallon waste oil UST was removed. The UST had reportedly not been used between 1998 and 2012.
EPI personnel oversaw the UST decommissioning activities and collected nine soil samples and one
sample of water at the bottom of the UST excavation. EPI prepared the Underground Storage Tank Site
Assessment Report, dated January 4, 2013, for submittal to Ecology’s Underground Storage Tank
Division. The reviewer is referred to that report for additional details regarding the decommissioning
activities and soil and groundwater sampling results.

Ecology requested installation of two additional wells designated MW-5 and MW-6. Well MW-5 was
installed at the southwest corner of the truck maintenance building to monitor groundwater downgradient
of MW-1. Well MW-6 was installed at the southeast corner of the former 12,000-gallon diesel UST
excavation to evaluate groundwater quality based petroleum hydrocarbon detections in a groundwater
sample from the bottom of the UST excavation during decommissioning activities.
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REMEDIATION SYSTEM INSTALLATION AND OPERATION

Despite successful source removal of impacted soil in 1998, analytical data for groundwater samples
from the Site indicate that MW-1 has the greatest and most consistently detected concentrations of diesel
range petroleum hydrocarbons (DRPH) and heavier range petroleum hydrocarbons (HRPH). The data
indicate that natural attenuation of the residual DRPH and HRPH impacts was not occurring at a rate that
would result in a reasonable restoration timeframe; therefore, an active groundwater remediation system
was designed, installed, and operated for the area around MW-1 as described in the following
paragraphs.

In May 2014, EPI installed three shallow air injection wells at locations upgradient of MW-1 as shown in
Figure 2. The purpose of the air injection wells and system is to add dissolved oxygen (DO) to the
groundwater. The increased DO concentrations in groundwater due to system operation stimulates
population growth and increases the activity of aerobic bacteria and provides the oxygen necessary for
those bacteria to metabolize dissolved petroleum hydrocarbons in groundwater.

Each of the shallow air injection wells is equipped with a 1-ft. length Kerfoot Technologies C-Sparger®
screen set in a sand filter pack and fully submerged in groundwater at approximately 14 to 15-ft bgs.
Pressurized air pumped through the C-Sparger® screens forces air, containing oxygen, into groundwater
as microbubbles, greatly increasing the surface area of the bubbles for more efficient oxygenation of the
groundwater. The remaining well annulus was sealed using hydrated bentonite chips and the surface
was completed in 8-inch diameter flush completion steel monuments set in concrete.

An appropriately-sized rotary vane air compressor was installed in the fenced area at the north end of
the truck maintenance building to provide air to the shallow air injection wells. The shallow air injection
wells are connected to the compressor using 1-inch diameter PVC piping installed below the ground
surface through the side of each of the well monuments. PVC air supply lines were installed in trenches
that were appropriately backfilled and patched with asphalt at the surface to match the surrounding
pavement grade.

The remediation system was started and tested on May 15, 2014 after the 12" round of quarterly sampling
was completed. An electrical issue with the compressor motor caused the air injection remediation
system to shut down in August 2014. Analytical results from the August 2014 (13th round) sampling event
indicated that DRPH and HRPH concentrations were non-detect in the sample from MW-1. Based on
the favorable result the remediation system has remained off at MW-1 since August 2014 so that follow-
on groundwater data could be collected to demonstrate that groundwater was remediated to
concentrations below MTCA Method A Groundwater CULs.

The success of the air injection remediation system at MW-1 demonstrated that warranted expansion to
remediate impacted groundwater at MW-6 was warranted. In January 2015 EPI installed three additional
shallow air injection wells at locations upgradient of MW-6 at the locations shown in Figure 2. The three
wells are constructed like the air injection wells at MW-1 and are equipped with 1-ft lengths of Kerfoot
Technologies C-Sparger® screen set in a sand filter pack and fully submerged in groundwater at
approximately 14 to 15-ft bgs.
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The expanded air injection remediation system at MW-6 was first turned on and tested on April 3, 2015.
The expanded system at MW-6 ran from April 3, 2015 until sometime in June 2015 when an electrical
issue with the compressor motor caused the air injection remediation system to shut down, requiring
replacement. In addition, the air distribution manifold serving the air injection wells near MW-6 was
damaged by the tenant and was repaired and restored to operation.

The electrical issue has been identified as low voltage, measured at 208 volts, in the area, which causes
the compressor motor to over-amp and eventually overheat. On November 16, 2016, a new compressor
rated for continuous operation under low voltage power supplies was installed, tested, and returned to
continuous operation.

AUGUST 2016 SOIL BORINGS AND CONDITIONAL POINT OF COMPLIANCE WELL
INSTALLATION

On August 26, 2016, EPI oversaw the drilling and sampling of two soil borings, designated BH-1 and BH-
2; and the installation of two conditional point of compliance (POC) monitoring wells, designated MW-7
and MW-8. BH-1 and BH-2 were drilled east of the former diesel UST to evaluate subsurface conditions
immediately downgradient of the former UST. POC well MW-7 was installed southeast and downgradient
of the former 12,000-gallon diesel UST and existing well MW-6. Well MW-8 was installed northeast of
MW-7, also downgradient of the former 12,000-gallon diesel UST and existing well MW-6. The purpose
of the POC monitoring wells is to monitor groundwater conditions downgradient of the former 12,000-
gallon diesel UST, which is a source area for diesel impacts to groundwater at the Site. Figure 2 shows
the locations of borings and monitoring wells relative to Site features.

Geology

The surface of the Site was generally covered with asphalt with compacted gravel subgrade to a depth
of approximately 6 inches. Groundwater was encountered at all four soil borings at depths from 6.1 to 7.5
feet bgs. Subsurface geologic conditions consisted of the following:

e Sandy Silt with Gravel (ML) from approximately 6 inches to 6 to 10 feet below ground surface
(bgs) in BH-1 and BH-2, respectively. The Sandy Silt with Gravel (ML) is underlain by Poorly-
Graded Sand with Silt (SP-SM) to 15 ft. bgs, which was the maximum depth of exploration at
these locations.

e Boring logs for MW-7 and MW-8 indicate the Sandy Silt with Gravel (ML) extends to
approximately 6 ft. bgs at both locations and is underlain by Silt with Sand (ML) that extended to
12 to 14 feet bgs at MW-7 and MW-8, respectively. At MW-7, the Silt with Sand (ML) was
underlain by Poorly-Graded Sand with Silt (SP-SM) from 12 feet to 14 feet bgs, the maximum
depth of exploration.

Boring logs for the soil borings BH-1 and BH-2 and as-built diagrams for POC wells MW-7 and MW-8 are
included in Attachment A.
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Well Construction

New POC wells MW-7 and MW-8 are screened with a 2-inch diameter Schedule 40 PVC screen with
0.010-inch, machine-cut slots installed from 4 to 14 feet bgs. A sand filter pack was installed from the
bottom of the boring (14 ft. bgs) to 1 foot above the top of the screened interval using 10-20 silica sand.
The remainder of the well was sealed with hydrated bentonite chips and topped with a traffic-rated steel
protective monument set in concrete. Each of the well casings was sealed with locking watertight caps,
as required by Ecology resource protection well construction regulations. The as-built well diagrams are
shown on the borelogs, which are included as Attachment A.

Well Development

Following installation, EPI developed the two new monitoring wells to remove fine material from the filter
pack and well casing, which allows the wells to produce less turbid, more representative groundwater
samples. The wells were developed with a decontaminated 12-volt submersible pump using a
combination of surging and pumping. EPI field staff periodically measured and recorded field parameters
during well development. Field-measured well development data are presented in Attachment B.

Well development was performed until purged water became visually clear and measured turbidity of less
than 5 nephelometric turbidity units (NTUs) was achieved. In total, 25 gallons of water were purged out
of MW-7 and 20 gallons of water were purged out of MW-8. Water development water was retained at
the Site in 55-gallon steel drums, and will be profiled, as required, for proper handling and disposal.

Well Surveying

EPI field staff surveyed measuring point elevations for the two new monitoring wells at the Site.
Consistent with the survey datum used previously, EPI field staff used the top of the bollard at the
northwest corner of the maintenance building as a 100-foot elevation site-specific datum for the property.
Measuring point elevations for the monitoring wells at the Site are summarized in Table 1.

SOIL SAMPLING

As part of the well installation, EPI staff collected soil samples from approximately 5.5 to 7.0 feet bgs at
MW-7 and MW-8, which corresponds with the top of the water table at those locations. In addition, soil
samples were collected at 5-foot intervals (5-, 10-, and 15-ft. bgs) at BH-1 and BH-2. Samples were
collected using a 1.5-foot long split-spoon sampler, which was decontaminated between samples. The
samples were screened in the field using a photoionization detector (PID) and the sample material with
the greatest PID reading, if any, was collected for laboratory analysis. Drill cuttings were placed into steel
drums, which are temporarily stored onsite pending profiling for disposal.

Soil samples from all four borings were collected for DRPH and HRPH analyses using the Northwest
Petroleum Hydrocarbons as Diesel (NWTPH-Dx extended to include oil-range hydrocarbons).
Immediately upon collection, filled soil sample containers were placed in a cooler with sufficient ice to
maintain an internal temperature of 4°C or less pending submittal to the analytical laboratory. Samples
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were transported under standard Chain-of-Custody protocols to Friedman & Bruya, Inc. in Seattle,
Washington. The Chain-of-Custody form is included in Attachment C.

Soil sample data are summarized in Table 2. None of the soil samples collected at the BH-1 and BH-2
boring locations or well MW-7 and MW-8 locations had detections of petroleum constituents at the listed
reporting limits.

RECONNISANCE GROUNDWATER SAMPLING

EPI staff collected groundwater samples from BH-1 and BH-2 using a temporary PVC well screen. The
temporary wells were screened from 5 to 15 feet bgs at both locations. Temporary wells were purged
prior to sampling to reduce turbidity but stabilization parameters were not measured.

Groundwater samples from both borings were collected for DRPH and HRPH analyses using the
Northwest Petroleum Hydrocarbons as Diesel (NWTPH-Dx extended to include oil-range hydrocarbons).
Immediately upon collection, filled groundwater sample containers were placed in a cooler with sufficient
ice to maintain an internal temperature of 4°C or less pending submittal to the analytical laboratory. The
samples were transported under standard Chain-of-Custody protocols to Friedman & Bruya, Inc. in
Seattle, Washington. The Chain-of-Custody form is included in Attachment C.

Reconnaissance groundwater sample data are summarized in Table 2. Samples from both borings were
non-detect for HRPH. Samples from BH-1 and BH-2 had detections of DRPH at concentrations of 490
and 1,000 pg/L, respectively. The DRPH detected in the sample from BH-2 at 1,000 pg/L exceeds its
MTCA Method A CUL of 500 pg/L.

GROUNDWATER SAMPLING PROCEDURES

On September 16, 2016 and on December 20, 2016 EPI sampled all eight monitoring wells at the Site as
part of the quarterly groundwater sampling program. EPI measured the depth to water and total depths
of all monitoring wells using an electronic water level meter. To ensure reproducibility and consistency
of the depth to water data, all measurements were made to the north side of the top surface of the PVC
well casing. September groundwater elevations ranged from 89.05 feet Site Datum (EPI 2013 and EPI
2016 surveyed elevations) in MW-8 to 89.47 feet in MW-1. December groundwater elevations ranged
from 89.01 feet Site Datum in MW-7 to 90.81 feet in MW-2. Groundwater elevations are presented in
Table 1.

Groundwater elevation contours indicate that groundwater flow was generally from northwest to
southeast at the time of the September and December sampling events as shown in Figures 3 and 4,
respectively. These groundwater contours and flow directions are generally consistent with historical
data.

The air injection system was not in operation at the time of the September 2016 site visit and onsite
workers indicated that it had been off since June 2016 as noted in the section titled Remediation System
Installation and Operation. Therefore, groundwater levels were not affected by system operation during
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the September monitoring event. The air injection system was repaired and restarted in November 2016
and the December 2016 groundwater level measurements were obtained with the system running so
they are affected by ongoing air injection operations.

Prior to sampling, EPI purged the monitoring wells using a peristaltic sampling pump and following low
flow, low impact well purging techniques. Purge water was measured for stabilization of the key field
parameters; temperature, pH, specific conductance, DO, and oxidation-reduction potential (ORP)
approximately every three to five minutes. Samples were collected into appropriate pre-labeled
containers upon attainment of field parameter stabilization criteria. Field parameter measurements for
stabilized parameters are presented in Table 1. Field notes are included in Attachment C.

Purge water was transferred to a 55-gallon drum stored near the northwest corner of the maintenance
building pending disposal characterization.

Groundwater samples from all eight wells were collected for DRPH and HRPH analyses using the
NWTPH-Dx analytical method. As requested by Ecology, additional sample volumes from MW-6, MW-
7, and MW-8 were collected for naphthalene analysis using Method 8260C. Immediately upon collection,
filled groundwater sample containers were placed in a cooler with sufficient ice to maintain an internal
temperature of 4°C or less pending submittal to the analytical laboratory. The samples were transported
under standard Chain-of-Custody protocols to Friedman & Bruya, Inc. in Seattle, Washington. The Chain-
of-Custody form and analytical report is included in Attachment D.

MW-4 AND MW-8 RE-SAMPLE

Initial analytical results from MW-4 and MW-8 indicated detected concentrations of petroleum
hydrocarbons that appeared to be anomalous. In the case of data from MW-4, the concentrations of 750
png/L and 1,700 pg/L for DRPH and HRPH, respectively, were significantly greater than the range of
historical concentrations for samples from that well. For MW-8, the concentrations of 1,100 ug/L and 590
ng/L for DRPH and HRPH, respectively, were unexpected based on its distance from the source area
near MW-6 (see Table 3).

Field staff noted that during the September sampling event both wells had loose-fitting well caps. It
appeared that the loose caps might have allowed small volumes of surface water, potentially
contaminated with DRPH and HRPH from the paved parking area, to enter groundwater affecting sample
integrity. Within a few days of receiving the September analytical data EPI re-developed and resampled
wells MW-4 and MW-8 and replaced the well caps. These tasks were performed to evaluate if the
apparently anomalous detections were representative of groundwater conditions.

Groundwater samples (re-samples) from MW-8 and MW-4 were collected for DRPH and HRPH analyses
on September 29, 2016 and October 3, 2016, respectively. Prior to the resampling event, approximately
5 gallons were purged from each well before sampling to remove potential surface water contamination,
and the suspected leaky well caps were replaced with new watertight caps.
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Analytical results from the MW-4 resample are within historical limits. DRPH was detected at a
concentration of 68 pg/L, which is significantly less than the MTCA Method A CUL of 500 pg/L. HRHP
was not detected in the resample, which is consistent with historical data from this well. Analytical results
from the MW-8 resample indicate DRPH was detected at 290 pg/L, which does not exceed the MTCA
Method A CUL of 500 ug/L. HRHP was not detected in the resample from MW-8.

The resample results from both MW-4 and MW-8 are consistent with the December sampling results for
both wells confirming that the initial samples from September were anomalous and should not be
considered representative of groundwater conditions. Therefore, the anomalous values from September
2016 in samples from MW-4 and MW-8 will be presented in Table 3 of this report but will not be presented
in future reports. The anomalous data from MW-4 and MW-8 will not be included in time series graphs
for the wells.

GROUNDWATER ANALYTICAL RESULTS

The following findings are based on a review of the September and December 2016 field parameter
measurements presented in Table 1 and the analytical data presented in Table 3. Full laboratory data
reports for both sampling events and the resampling data for MW-4 and MW-8 are presented in
Attachment D.

Dissolved Oxygen

e September DO measurements range from 0.10 milligrams per liter (mg/L) in purge water from MW-
510 0.64 mg/L in purge water from MW-4.

¢ December DO measurements range from 0.72 mg/L in purge water from MW-7 to 7.69 in purge water
from MW-1.

e December DO measurements are greater than September DO measurements at all locations, most
notably MW-1. This is likely due to renewed operation of the air injection system.

ORP

e September ORP measurements ranged from -62.3 millivolts (mV) in purge water from MW-6 to 95.5
mV in purge water from MW-1.

o December ORP measurements ranged from -46.1 mV in purge water from MW-6 to 12.6 mV in purge
water from MW-2.

¢ Negative ORP measurements indicate anaerobic (reducing) geochemical conditions in groundwater.

Positive ORP measurements indicate more aerobic geochemical conditions, likely resulting from
renewed operation of the air injection system.
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pH

e Field-measured pH values for September in purge water from the wells ranged from 5.94 in purge
water from MW-1 to 6.40 in purge water from MW-4.

e December pH values ranged from 5.79 in purge water from MW-2 to 6.65 in purge water from MW-
1.

e The low pH value measured at well MW-1 in September is likely due to generation of carbon dioxide
by enhanced bacterial decomposition of organics, including petroleum hydrocarbons. The carbon
dioxide generated by this naturally occurring process will form carbonic acid in the localized
groundwater near the air injection system. This low pH groundwater appears to have migrated to
MW-2, which is approximately 25 feet downgradient of MW-1 (see Figure 3).

HRPH

¢ In September HRPH was detected in the samples from MW-1, MW-4, and MW-8 at concentrations
of 420 pg/L, 1,700 ng/L, and 590 ng/L, respectively. The HRPH concentration in the sample from
MW-1 is less than the MTCA Method A CUL of 500 pg/L.

e The HRPH results in the samples from MW-4 and MW-8 were anomalous and were non-detect at a
reporting limit 250 pg/L when the wells were re-sampled shortly after receiving the September data.

e In December HRPH was non-detect in samples from all 8 monitoring wells.
DRPH

¢ In September DRPH was detected in samples from seven of the eight wells at concentrations that
ranged from 68 pg/L to 1,100 ug/L in samples from MW-4 and MW-8, respectively. The DRPH
concentration in the sample from MW-1 was 580 ug/L, which exceeds the MTCA Method A CUL of
500 pg/L.

e The September 16, 2016 DRPH results in the samples from MW-4 and MW-8 were anomalous and
were 68 pg/L and 290 pg/L when the wells were re-sampled shortly after receiving the September

data.

¢ In December DRPH was detected in samples from six of the eight wells at concentrations that ranged
from 78 pg/L in samples from MW-4 and MW-7 to 190 ng/L in the sample from MW-1. All December
DRPH concentrations were less than the MTCA Method A CUL of 500 pg/L.

CONCLUSIONS AND RECOMMENDATIONS

The following conclusions are supported by data presented and evaluated in this groundwater monitoring
report.
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e Low DO and negative ORP measurements in September purge water from MW-3, MW-5, and MW-
6 indicate that the air injection system had not yet established aerobic geochemical conditions at
those locations. Naturally-occurring low DO and negative ORP measurements noted in purge water
from MW-7 and MW-8 are expected based on their distance from the active remediation system.

e December DO measurements were greater than September DO measurements in all 8 wells. This
indicates that renewed operation of the air injection system, which was repaired and re-started in
November, is creating more aerobic geochemical conditions, most notably at MW-1.

¢ In September, HRPH was detected in the sample from MW-1 at a concentration less than the MTCA
Method A CUL. Re-sample results for MW-4 and MW-8 were non-detect for HRPH. The re-sample
data demonstrate the original September 16" sample results for MW-4 and MW-8 were anomalous.
HRPH was not detected in any samples collected during the December sampling event.

e In September, DRPH was detected in samples from seven of the eight wells sampled. Only the
sample from MW-1 exceeded the MTCA Method A CUL. Re-sample results for MW-4 and MW-8
were less than the MTCA Method A CUL. The re-sample data demonstrate the original September
16 sample results for MW-4 and MW-8 were anomalous. In December, DRPH was detected in
samples from six of the eight wells sampled. Only the sample from MW-6 exceeded the MTCA
Method A CUL

e The historical DRPH impacts in samples from MW-1, first observed in November 2011, might have
been due to short-term truck parking and outdoor storage of oily engine parts outside of the northwest
corner of the truck maintenance building by the tenant. These practices were in violation of the lease
agreement and were discontinued by the tenant upon direction from the property owner.

e DRPH concentrations in samples from MW-2, MW-3, MW-4, and MW-5 have been consistently less
than the MTCA Method A Groundwater CUL for every quarterly sampling event since August 2011
(June 2013 for MW-5).

e Samples from MW-3, MW-4, and MW-5 have never exceeded MTCA Method A CULs for DRPH or
HRPH. In addition, there has only been one sample from MW-2 with a MTCA Method A CUL
exceedance (HRPH at 730 pg/L in August 2012). The consistent long-term compliance with the
MTCA Method A CUL for DRPH and the single isolated historical exceedance of the MTCA Method
A CUL for HRPH suggests that a less frequent sampling schedule is warranted for MW-2, MW-3,
MW-4, and MW-5. We therefore recommend a semiannual sampling schedule for these four wells
with quarterly sampling retained at MW-1, MW-6, MW-7, and MW-8.

EPI expanded the shallow air injection system to remediate groundwater near MW-6. The air injection
system at MW-6 was designed like the original air injection system near MW-1 and is operated in a similar
manner. In November 2016, shallow air injections near MW-1 and MW-6 were resumed using a
compressor that is able to operate under low voltage conditions to address the MTCA Method A CUL
exceedances for DRPH in samples from both wells.
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Analytical and field data from MW-1 demonstrate that the air injection technology used at the site creates
aerobic geochemical conditions and promotes increased biodegradation of the DRPH and HRPH in
groundwater. Air injection system operation near MW-6 has not been sustained for a sufficiently long
period to make a valid assessment of whether the expanded system is capable of similar success at that
location.

Sustained operation of the air injection system has been problematic at the site as demonstrated by
several inoperable blowers caused by overheating. The likely problem is that the site, and the
surrounding area, has 208-volt electrical power, which can cause 220-230 volt electrical motors to
overheat due to the increased amperage required to make up for the low voltage. EPI has purchased and
installed a blower that is rated for continuous operation at 208 volts, or lower, for the air injection system.

EPI appreciates the opportunity to be of assistance on this project. If you have any questions or
comments, please do not hesitate to contact me at (425) 395-0016. o

(intloc bl

Douglas Kunkel, L.G., L.H.G.
Principal Hydrogeologist

cc: Mr. Eugene Freeman, WDOE-Northwest Regional Office
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Table 1: Summary of Groundwater Stabilization Parameters
Estes West Express Facility

2102 West Valley Highway North, Auburn, Washington

Top of Specific | Dissolved Reduction
Date Depth to Casing Groundwate Cond. Oxygen | Temp. Potential [Turbidity
Well ID | Sampled [Water (ft.) |Elevation (ft.)| r Elevation pH (mS/cm?) (mgl/L) (°C) (mV) (NTU)
September 16, 2016 }
MW-1 09/16/16 5.99 95.46 89.47 5.94 0.451 0.16 18.83 95.5 NM
MW-2 09/16/16 6.13 95.52 89.39 6.11 0.451 0.15 17.20 59.8 NM
MW-3 09/16/16 6.09 95.47 89.38 6.33 0.600 0.11 18.28 -47.8 NM
MW-4 09/29/16 6.40 95.61 89.21 6.40 0.731 0.64 16.59 294 NM
MW-5 09/16/16 6.11 95.58 89.47 6.25 0.550 0.10 17.48 -32.8 NM
MW-6 09/16/16 6.01 95.44 89.43 6.25 0.509 0.33 18.91 -62.3 NM
MW-7 09/16/16 5.15 94.28 89.13 6.23 0.776 0.57 18.74 -58.7 NM
MW-8 10/03/16 5.09 94.14 89.05 6.24 1.235 0.52 19.95 -26.4 NM
December 20, 2016
MW-1 12/20/16 4.92 95.46 90.54 6.65 0.132 7.69 12.85 -7.4 NM
MW-2 12/20/16 4.71 95.52 90.81 5.79 0.264 0.87 12.02 12.6 NM
MW-3 12/20/16 5.38 95.47 90.09 6.37 0.590 1.94 14.36 -41 NM
MW-4 12/20/16 6.32 95.61 89.29 6.33 0.602 0.75 13.84 -23.6 NM
MW-5 12/20/16 5.16 95.58 90.42 6.28 0.530 1.09 14.00 -18.8 NM
MW-6 12/20/16 5.14 95.44 90.30 6.36 0.531 1.30 15.44 -46.1 NM
MW-7 12/20/16 5.27 94.28 89.01 6.32 0.69 0.72 13.95 -39.5 NM
MW-8 12/20/16 4.62 94.14 89.52 6.40 1.15 1.29 14.19 -40.5 NM
Notes:

NM = Not Measured




Table 2

Boring and Well Installation Analytical Results
September 2016 Groundwater Sampling Report -- Twentieth Round
Estes West Express Trucking Facility
2102 West Valley Highway North - Auburn, WA

Sample Depth

Soil Sample ID (feet bgs) Sample Date DRPH? (mg/kg) | HRPH? (mg/kg)
MW-7-S-5.5 5.5 8/26/16 <50 <250
MW-8-S-5.5 55 8/26/16 <50 <250

BH-1-S-5 5 8/26/16 <50 <250
BH-1-S-10 10 8/26/16 <50 <250
BH-1-S-15 15 8/26/16 <50 <250

BH-2-S-5 5 8/26/16 <50 <250
BH-2-S-10 10 8/26/16 <50 <250
BH-2-S-15 15 8/26/16 <50 <250

MTCA Method A Soil Cleanup Level (mg/kg) 2000 2000
Groundwater [Screened Interval S le Dat a a
Sample ID (feet bgs) ample Date DRPH" (ug/L) HRPH" (ug/L)
BH-1-W-6.5 5-15 8/26/16 490 <250
BH-2-W-6.8 5-15 8/26/16 1,000 <250
MTCA Method A Groundwater Cleanup Level (ug/L) 500 500

Notes:
Bold

/

a

Bold results indicate that the compound was detected.

Shaded cells indicate that the compound was detected at a concentration greater than

the cleanup level.

Analyzed for diesel (DRPH) and higher-range hydrocarbons (HRPH) using Ecology

Method NWTPH-Dx

ENVIRONMENTAL PARTNERS INC

1 0of 1



Table 3: Quarterly Groundwater Monitoring Analytical Results in pg/L

Estes West Express Trucking Facility

2102 West Valley Highway North - Auburn, WA

Well ID Date GRPH? DRPH® HRPH® | Benzene® | Toluene® | Ethylbenzene®| . o2
Sampled Xylenes
8112/11 <100 =250 500 = = = 3
A1 <100 1,500 300 1 <1 <1 )
2110/12 <100 690 <250 < < < 3
5712 <100 1,100 480 = =] = 3
812812 <100 1.200 820 < < < 3
11/15/12 <100 2,700 1,200 = A = 3
2114113 <100 1,600 510 = <1 <1 3
516/13 <100 1,500 340 = = = =3
814113 <100 1,100 290 = = = 3
1112513 NA 1,400 400 NA
MW-1 2/20/14 NA 700 280 NA
5/15/14 NA 940 <250 NA
814/14 NA <50 <250 NA
11124114 NA 220 <250 NA
3131115 NA 340 <250 NA
6/29/15 NA 240 <250 NA
9/28/15 NA 700 290 NA
3/3/16 NA 220 <250 NA
6/21/16 NA 160 <250 NA
9/16/16 NA 580 420 NA
12120116 NA 190 <250 NA
8112/11 <100 <250 2500 = = = 3
11711 <100 500 <250 = A = 3
2110/12 <100 <50 <250 = = = 3
5712 <100 <50 <250 = = = =3
812812 <100 470 730 <1 <1 <1 )
1115/12 <100 140 <260 < < < 3
2/14/13 <100 94 260 = =] = 3
516/13 <100 77 <250 < < < 3
814/13 <100 280 <250 = A = 3
1112513 NA 53 <250 NA
MW-2 2/20/14 NA <50 <250 NA
5/15/14 NA <50 <250 NA
814114 NA 100 <250 NA
11/24/14 NA <50 <250 NA
3/31/15 NA 57 <250 NA
6/29/15 NA o7 <250 NA
9/28/15 NA 150 <250 NA
313/16 NA <50 <250 NA
6/21/16 NA 86 <250 NA
9/16/16 NA 95 <250 NA
12/20/16 NA <50 <250 NA
8/112/11 <100 =250 <500 = ) = 3
1111 <100 65 <250 <1 <1 <1 <3
2/10/12 <100 100 <250 <1 <1 <1 <3
5712 <100 53 <250 <1 <1 <1 <3
8/28/12 <100 130 <250 <1 <1 <1 <3
11/15/12 <100 120 <280 <1 <1 <1 <3
2/14/13 <100 150 <250 < < < )
516/13 <100 200 <250 <1 <1 <1 <3
814/13 <100 140 <250 <1 <1 <1 3
1112513 NA 170 <250 NA
MW-3 2/20/14 NA 160 <250 NA
5/15/14 NA 120 <250 NA
814/14 NA 140 <250 NA
11124114 NA 130 <250 NA
3/31/15 NA 220 <250 NA
6/29/15 NA 130 <250 NA
9/28/15 NA 110 <250 NA
3/3/16 NA 92 <250 NA
6/21/16 NA 85 <250 NA
9/16/16 NA 100 <250 NA
12/20/16 NA 99 <250 NA
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Table 3: Quarterly Groundwater Monitoring Analytical Results in pg/L

Estes West Express Trucking Facility

2102 West Valley Highway North - Auburn, WA

wenp | P GRPH' | DRPH® | HRPH® | Benzene® | Toluene® | Ethylbenzene®| . oo
Sampled Xylenes
8/12/11 <100 <250 <500 <1 <1 <1 <3
11/11/11 <100 72 <250 <1 <1 <1 <3
2/10/12 <100 150 <250 <1 <1 <1 <3
5/17/12 <100 160 <250 <1 <1 <1 <3
8/28/12 <100 200 <250 <1 <1 <1 <3
11/15/12 <100 220 <250 <1 <1 <1 <3
2/14/13 <100 220 <250 <1 <1 <1 <3
5/16/13 <100 210 <250 <1 <1 <1 <3
8/14/13 <100 200 <250 <1 <1 <1 <3
2/20/14 NA 140 <250 NA
MW-4 5/15/14 NA 140 <250 NA
8/14/14 NA 290 <250 NA
11/24/14 NA 290 <250 NA
3/31/15 NA 320 <250 NA
6/29/15 NA 240 <250 NA
9/28/15 NA 220 <250 NA
3/3/16 NA 130 <250 NA
6/21/16 NA 63 <250 NA
9/16/16 NA 750° 1700° NA
9/29/16 NA 68 <250 NA
12/20/16 NA 78 <250 NA
6/5/13 <100 160 <250 <1 <1 <1 <3
8/14/13 <100 56 <250 <1 <1 <1 <3
11/24/14 <100 <50 <250 NA
3/31/15 NA 52 <250 NA
MW-5 6/29/15 NA <50 <250 NA
9/28/15 NA <50 <250 NA
3/3/16 NA <50 <250 NA
6/21/16 NA <50 <250 NA
9/16/16 NA <50 <250 NA
12/20/16 NA <50 <250 NA
6/5/13 <100 680 <250 <1 <1 <1 <3
8/14/13 <100 790 <250 <1 <1 <1 <3
2/20/14 NA 740 <250 NA
5/15/14 NA 950 <250 NA
8/14/14 NA 1,200 <250 NA
11/24/14 NA 680 <250 NA
MW-6 3/31/15 NA 750 <250 NA
6/29/15 NA 750 <250 NA
9/28/15 NA 610 <250 NA
3/3/16 NA 1,100 390 NA
6/21/16 NA 650 <250 NA
9/16/16 NA 340 <250 NA
12/20/16 NA 640 <250 NA
MW-7 9/16/16 NA 140 <250 NA
12/20/16 NA 78 <250 NA
9/16/16 NA 1100° 590° NA
MW-8 10/3/16 NA 290 <250 NA
12/20/16 NA 140 <250 NA
MTCA Method A
Groundwater Cleanup | 800/1,000° 500 500 5 1,000 700 1,000
Level (in pg/L)

2 Analyzed for gasoline-range petroleum hydrocarbons (GRPH) using Ecology Method NWTPH-Gx

bAnalyzed for diesel (DRPH) and higher-range hydrocarbons (HRPH) using Ecology Method NWTPH-Dx
° Analyzed using EPA Method 8021B
9 Cleanup level is 800 ug/L when benzene is present in groundwater and 1,000 pg/L when benzene is not present

¢ Anomalous data, well re-development and re-sampling confirm these data are anomalous.
NA - Not analyzed

ug/L = micrograms per liter
Bold = Concentration detected, but less than MTCA Method A Groundwater Cleanup Level

Page 2 of 2

= Concentration is greater than MTCA Method A Groundwater Cleanup Level
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Attachment A
Boring Logs



) ENVIRONMENTAL .
SITE ADDRESS CLIENT: CASING MATERIAL AND SIZE:
2012 West Valley Highway North David Pollart 2" Sch 40 PVC
DRILLING CONTRACTOR: PROJECT #: SCREEN SIZE:
Holt Services 61901 0.010
DRILLING EQUIPMENT: DATE: SCREEN INTERVAL:
Mobile Drill B-59 8/26/16 4-14ft BGS
DRILLING METHOD: GROUND SURFACE ELEV. FT AMSL: FILTER PACK:
HSA Not Measured Silica Sand
LOGGED BY: BOREHOLE SIZE: TOTAL DEPTH: FILTER PACK INTERVAL:
J. Sherrod 2inch 14 ft 3.5-14ft BGS
g Description z “5 g
e %) T 3 § S .
< 8 USCS name; Color; Moisture; Density; E $ | Blows per 6 Sample = Well Construction
& 2 Plasticity; Dilatency; EPI description; Other £ a
) -8 o
0 Asphalt and Gravel Sub-Base
1 SANDY SILT WITH GRAVEL; gray-brown;
B damp; hard; mostly silt with some sand and
gravel; no odor
2 4
3 4
ML
1 0.4
60 8,17,19
4 4
Moist
5 4
SILT WITH SAND; dark gray; wet; stiff, MW-7-S8.5 | 02
6 - becoming medium stiff at 8.5 ft. bgs; mostly silt 40 8104
with some sand; no odor —
7 -
8 -
- ML
9 0.1
100 154
10
11 -
H]H K POORLY-GRADED SAND WITH SILT; gray;
- . . . h
12 H[K wet; medium stiff; mostly sand with some silt
9 ]
™| b
M |SW
13 | M
- | Mk 100 4,3,4
il - .
-
|
14 End of Borehole
15

NOTES: Ecology Well Tag ID: BJX 397

lofl




BORING ID: MW-8

SITE ADDRESS CLIENT: CASING MATERIAL AND SIZE:
2012 West Valley Highway North David Pollart 2" Sch 40 PVC
DRILLING CONTRACTOR: PROJECT #: SCREEN SIZE:
Holt Services 61901 0.010
DRILLING EQUIPMENT: DATE: SCREEN INTERVAL:
Mobile Drill B-59 8/26/16 4-14ft BGS
DRILLING METHOD: GROUND SURFACE ELEV. FT AMSL: FILTER PACK:
HSA Not Measured Silica Sand
LOGGED BY: BOREHOLE SIZE: TOTAL DEPTH: FILTER PACK INTERVAL:
J. Sherrod 2inch 14 ft 3.5-14ft BGS
g Description z “5 g
e %) T3 ) I3 .
< 8 USCS name; Color; Moisture; Density; E $ | Blows per 6 Sample = Well Construction
& ) Plasticity; Dilatency; EPI description; Other e a
[a) - X o
0 Asphalt and Gravel Sub-Base
1 -
SANDY SILT WITH GRAVEL; gray;
2 damp-moist; hard; mostly silt with some sand;
no odor
3 |
R 0.4
40 11,18,19
4 4| |lML
5 |
Increasing gravel content; wet
B MW-8-S-5.5 0.3
6 - 30 10,6,1
SILT WITH SAND; gray; moist-wet; soft;
7 mostly silt with some sand; no odor
8 -
9 - 0.3
80 3,1,2
10 4
ML
11 -
| Increasing sand content; color change to dark
12 - brown/black; becomming stiffer with depth
13 4
90 3,55
14 End of Borehole
15

NOTES: Ecology Well Tag ID: BJX 396

lofl




ENVIRONMENTAL
SITE ADDRESS CLIENT:
2012 West Valley Highway North David Pollart
DRILLING CONTRACTOR: PROJECT #:
Holt Services 61901
DRILLING EQUIPMENT: DATE:
Mobile Drill B-59 8/26/16
DRILLING METHOD: GROUND SURFACE ELEV. FT AMSL: DECOMMISSIONING MATERIAL:
HSA Not Measured Bentonite
LOGGED BY: TOTAL DEPTH: BOREHOLE SIZE:
J. Sherrod 15 ft 9inch
z .. & 5 £
e @ Description T 3 . s
< 3 USCS name; Color; Moisture; Density; g g | Blows per6 Sample = Comments
& = Plasticity; Dilatency; EPI description; Other < x E
a X
0 Asphalt and Gravel Sub-Base
SANDY SILT WITH GRAVEL; gray;
i damp-moist; very stiff; mostly silt with some
sand and gravel; no odor
2 -
3 -
=11 |ML
4
5 1 — BH-1-S-5 1
100 8,23,14
6 4K H POORLY-GRADED SAND WITH SILT; dark Recon Water
ATHRTL | gray: wet; stiff, mostly sand with some silt; no || Sample 6.5
7 IR odor BH-1-W-6.5
- | -
B L Temporary PVC well screen
Uk installed for water sample
8 7l. - -
N .I -
- | 1l
9 - | -
a =11,
.I ™
10 AN — BH-1-S-10 0.2
- | - -
B ..SWI .
1 AAURIN 100 4,11,12
- | -
— e I
12 .I l.~
- | - -
i -
- -
13 —.. - i..
- | -
e
14 HIHRIH —
TRINHI 100 7812
- -
9 -
BH-1-S-15 0.7
15 End of Borehole
16

NOTES: Backfilled with bentonite and patched with asphalt

lofl




ENVIRONMENTAL
SITE ADDRESS CLIENT:
2012 West Valley Highway North David Pollart
DRILLING CONTRACTOR: PROJECT #:
Holt Services 61901
DRILLING EQUIPMENT: DATE:
Mobile Drill B-59 8/26/16
DRILLING METHOD: GROUND SURFACE ELEV. FT AMSL: DECOMMISSIONING MATERIAL:
HSA Not Measured Bentonite
LOGGED BY: TOTAL DEPTH: BOREHOLE SIZE:
J. Sherrod 15 ft 9inch
z .. & 5 £
e @ Description T 3 . s
< 3 USCS name; Color; Moisture; Density; g g | Blows per6 Sample = Comments
& = Plasticity; Dilatency; EPI description; Other < x E
[a] X
0 Asphalt and Gravel Sub-Base
SANDY SILT WITH GRAVEL; gray; damp; very
_ stiff; mostly silt with some sand and gravel; no
odor
2 -
3 -
4 -
5 1 — BH-2-S-5 0.7
=11 |ML
50 8,16,10
6 -
N 1 Recon Water
Sample
7 BH-2-W-6.8
B Temporary PVC well screen
installed for water sample
8 -
9 -
10 HIHHIH POORLY-GRADED SAND WITH SILT; dark BH-2-S-10 0.4
Al 1 gray; wet; very stiff; mostly sand with few silt;
MUK noodor 11,15,16
11 -QIAHIHE
- -
.I I l.~
12 - .L -
- 1 - -
-
7 ..SWI 1
13 i
— 1 |
.I ™
14 th —
l. - -
NIl - 7,12,13
. -
BH-2-S-15 0.2
15 End of Borehole
16

NOTES: Backfilled with bentonite and patched with asphalt

lofl




Attachment B
Well Development Forms



Job Name/Location:

Job Number:
Date:

fareg ]

Field Measurements Record

Well #:

Page Number:

.’i:; " RS
&= /M int - :

4 i
! ;Eé-(

Time

Depth to
Water (ft.)

Depth of Well
(ft.)

Volume
Purged (gal.)

Turbidity
(NTU)

Temp. (oC)

Visual Observations
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Field Measurements Record

Job Name/Location: é 96/ = Well #:
Job Number: Lspes  (weg/ : S g
Date: 2 26/ 1k Page Number: [o 2. ;
. Depthto |Depth of Well|  Volume : Turbidity ‘ . .
Time Water (ft.) (ft) Purged @al)| pH (_:ond.’ (NTU) Temp. (oC) | Visual Observations
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Attachment C
Sampling Field Notes and Forms
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EPI Groundwater Sampling Field Data

Project Name:
Project Number: 6190 |
Well ID: A jawi -2 Date q] IL/ic
Sample ID: Mwn -2 Field Team: (Initials) | g w8, T
Field Conditions Coeh, Clp s e don ?
Purge Information
Well Diameter (in.) " Purge Method : Submersible pump
Well Depth (ft.} Bladder Pump
Initial Depth to Water (ft.)
Depth of Water Column Other: :
3 Casing Volumes Start Time qz¥
1 Casing Volume End Time ([eY1 ]
(2"=0.163 x depth) Total Gallons Purged P 3
{4"=0.653 x depth) o
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L °C my NTU
93 D,| 6,14 0.953% | 03P] .99 Y9.5~ 5’“5? oder petvip)
@4 | 0,z | pv3 | buzr [0 s] iLq 4g .4 ;
937 | 0.4 ] 6,u 0,d63 | p3z2| lbul Y5
40 0.6 | c.p 0DM80 | 0,3FH [ 0.5~
i3 0.,%| 609 | 0,436 2%| Il 75 2.+
q4b 0.9 Goql o430 | 6,5 IbSgs wiR-%
7 49 (D] (eq| 6,431 |08 | 1703 2.4
qs2 l.z | o7 | 0.43%8 |©04F| |7.is LxS
s~ | |.3 | 6.0 O.44% | O0.ib| 17.19 AYD
95% s | bao | 04498 | 0% | 12,24 | bou
ool LF | en O] | Ouas| 13,20 s3

Sample Information

Sample Method(s) : Peristaltic pump / Submersible pump / Bladder Pump / Bailer / Other

Analysis Time Bottle Type Preservative/Filtration Comments
of0 iooL
End Time ]
Comments / Exceptions:
Presence of floating product?  YES/NO Presence of sinking product? YES/ NO

Notes: Where muttiple visits are required to complete sampiing, parameters are to be chacked prior to sampling for each visit. Enter data under fleid comments,



EPI Groundwater Sampling Field Data

Project Name: E)sz s st

Project Number: o= @ ({0l

Well ID: LMW -C Date [(/{(({CG
Sample ID: M -6 Field Team: (Initials) [ T3
Field Conditions Alecdsy - 6ot

s ra

Purge Information

Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth (it.) Bladder Pump
Initial Depth to Water (ft. P
Depth of Water Column Other: :
3 Casing Volumes Start Time | 0 Y41 2
1 Casing Volume End Time
(2"=0.163 x depth) Total Gallons Purged
(4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L ‘C myv NTU
e 94y Jo. ¢.27 |0 6% .95 | 18 6o 1470 — lclee
e lo.3 1648 |0.S%0 |0.9, [1866 Hia — clen
095c 0S5 G297 o578 [oev[i¢.0s |54 — | olen
6983 6.2 G-L6 |p-92% |p.57|(9. 97 -2y - Clyon
ogsc 0.9 1G.72¢ lo.s17 |05%]i86% -Hqe0 — (oo
0957 i ! (.25 10514 |o-H4q|(Q. €9 - 4.1 — ¢ e
d@oz [1.5 1625 [0.61% |ous[9.89 [-542 | — | clen
V005 15  1Ges o5l o Yolig.9e |-59.2] — |clew
10c g i.7 625 10.5¢9 |0.2%]| (¢ ¢/ -62.% | — | clee
- Sample Information
Sample Method(s) : p/ Submersible pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Oy 4 DR 099 |Vierase | arh
Nir o s loe? |3 - Hel
End Time L]
Comments / Exceptions:

YES /(0)

Presence of sinking product?

YES / (1@
o

Presence of floating product?

Notes: Where multiple visits are required to complete sampling, parameters are ta be checked prior to sampling for each visit. Enter data under fieid comments.




EPI Groundwater Sampling Field Data

Project Name: £ 3f¢s  LAed *
Project Number: ( ({0 |
Well ID: W=7 Date [ Y7766
Sample ID: L ) Field Team: (Initials) | (7
Field Conditions
Purge Information
Well Diameter (in.) 9 i Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.) Per'p
Depth of Water Column ~ Other: :
3 Casing Volumes startTime | (17
1 Casing Volume End Time
(2'=0.163 x depth}) Total Gallons Purged
{4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mgil. °C my NTU
((7'2_3 Qe l G.2r 10-223 2.2 I 9..37 ~22.6 —r Aee
loz6 107 1Gi9 |o.-382 [0799 dHo |-39. | — ¢ Lo
(09 .5 it lo Yy [0.8%) (844 . D | — clen-
loHL ©.7 é 9 Q- 7973 0.9 |18 St S § — cles-
1025 (09 |G.2o lg.gt lo.9g |1g5? |-556 | — |clea
(038 (. @Zi |07 lo.7z |ig66 ~58. — Cles
(o4 ( (% 622 lo.71m lbsr|ig2s |-5%e6 — leolea
164y L5 G232 |o-m6 057 |49y 503 —  |clen
Sample Information
Sample Method(s) : Pep / Submersible pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Pre f oo (945 |y ( Arsad | /A
M‘gﬁ_&&u 1645 | 5Xwa HcL
End Time C___ 1
Comments / Exceptions:

Presence of floating product?

vEs /{0

Presence of sinking product?

YES/ NO)

Notes: Where muitipte visits are required to complete sampiing, parametars are to be checked prlor ta sampling for each visit. Enter data under fleld comments.




Project Name:

EPI Groundwater Sampling Field Data

Project Number: 4 190
Well ID: M- Date qn?ﬂé
Sample ID: Mw ~i Field Team: (Initials) wd TS
Field Conditions C oo, clevly, Caim '
Purge Information
Well Diameter (in.) 2 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.)
Depth of Water Column '
3 Casing Volumes Start Time 1015
1 Casing Volume End Time s
(2"=0.163 x depth) Total Gallons Purged .
{4"=0.853 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L °‘C mV NTU
o 0. ba< | Ot [\do | 7. 9 $.0 Clear, ’*"—'fj—#ﬁ-'—‘-'—
|0z} 0.2 1 6. A S| p30] K08 2.3 0<lo—
lo24| o4 | Lo8| pudz| 023 €22 291
vt s (.03 O M5l 0. U] gae ue.o
(020 O.¢ | Goz| O.95H p.2s] .4y ssi4
o33 0.%F] p.pi buus| 0,22 K82 24
kR3¢| o 9| 6o Du3b| D14 60 | £9.7
29| j.i | 49 0422 D24 i%es| 33.3
Pyl L2]| Sa1 O z2M| D.21 g8 1.2z
1045~ .4 Sab 0,429 | blb g5y 19.7
DY .6 $£951 pyzs| 019 K 0.3
iesn Ll $ .44 p.u4Z | O4F KIS 92.9
s L+ | s oy ]| Ol ¥¥3 | 95.§
Sample Information
Sample Method(s) :ubmersibEe pump / Bladder Pump / Bailer / Other
Analysis 7 Time Bottle Type Preservative/Filtration Comments
p5s0
End Time L1
Comments / Exceptions:

Presence of sinking product?

Presence of floating product?  YES/ ﬁa
o7

YES/@

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




EPI Groundwater Sampling Field Data

Project Name: E3tes MK
Project Number: 6 (Yol

Well ID: Mw- 8 Date | /[ 6/16
Sample ID: M- Field Team: (Initials) | JJX
Field Conditions ' N
Purge Information

Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth {it.) Bladder Pum
Initial Depth to Water (ft.) @ristaltic Pup
Depth of Water Column Other: :
3 Casing Volumes Start Timeé | { osé
1 Casing Volume End Time

(2"=0.163 x depth) Total Gallons Purged

(4"=0.653 x depth)

Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L °C mvV NTU

(02 o 6.22 llgdez 2.%2 | 7026 |-4i6.6 — | lem
(=S 6% |p.26 [l-267 (.99 [e23 [-S3% — | oo
[{08 0.5 17 |lz61 181 |720u45 |- 64 — cloa
b4 07 ©-28 | 1.26« 19T | 2ec6t |- 7o — e
L 0.9 028 |} 259 2.22 | 20378 |—-74a.t | — cleer
L i1 G-28 || 725¢ 190 | 2094 |- 73.8 — Clecer
120 (b 1629 Q248 i-9T |209% 7.6 | —— Clec
(2% (5 1629 |1.24% 21,02 F97.2 — | clea

‘ Sample Information
Sample Method(s) : / Submersible pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
DRorora |14 |Ypihhb| A4
s ph Haalews 24 |5 Xioer | B L
End Time ]
Comments / Exceptions:

Presence of floating product?

YES /@

Presence of sinking product?

YES/ §O)

Notes: Where muttiple visits are required to

sampiing, p

are 10 be checked prior to sampling for each visit. Enter data under fisld comments.




Project Name:
Project Number:
Well ID:

Sample ID:
Field Conditions

EPI Groundwater Sampling Field Data

Field Team: (Initials)

Date

Well Diameter (in.)
Well Depth (ft.)
Initial Depth to Water (it.)

Depth of Water Column <
3 Casing Yolumes Start Time 3
1 Casing Volume End Time 112
(2"=0.163 x depth) Total Gallons Purged 1.9
(4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L °C mv NTU
The: oy [ ta2s | O8YL| 131 | VIp] -23.9 g o petrel
a0 ot | 6.2y OLis—| 031 | i13.5§ ~27.0 gelor
W23 03| 624 .15 0,32 128F | ~i8.)
26 bvY| 625 Oou]| 0.2 1tef | -23
129 O.¢ | L.2s] 0.6 Das| (2o 2.4
TEX bt | boas| 6.609 | 026 1759 | -29.
i 24 Cq9l LS| 0599 | 023 12.39| -3.0
3t o] bas| ©6.590 | O] 252 -22.%
it 4o L] bl O, 5% 04s] VES3] -3p0
uvz | 1.3 [ bos [ 0.570 [0 43| 1342 -3ié
L4 .5 | 25| 0.5tz [og4d]| 5D | -302
1ug %+ | ¢257| O.5S¥ | O.44 7.5 20,6
52 1.9 (L.25] 0,580 |0.10 1245 | ~32%
Sample Information
Sample Method(s) : Submersibte pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
1S3
End Time [ 1
Comments / Exceptions:

Presence of floating product?  YES/ ﬁg)
" g

Presence of sinking product?

YES /

Notes: Where multiple visits are required ‘o complete sampling, parameters are to be chacked prior to sampling for each visit. Enter data under field comments.




Project Name: - 5 fes

EP! Groundwater Sampling Field Data

(Mes?

Project Number: (G0l _

Well ID: M - Date [Uf{p/ (G

Sample ID: Muwi-Y Field Team: (Initials) | TS

Field Conditions

Purge Information

Well Diameter (in.) A Purge Method : Submersible pump

Well Depth (it.) Bladder Pump

Initial Depth to Water (ft.) Peri

Depth of Water Column o

3 Casing Volumes Start Time | J14 7

1 Casing Volume End Time
(2"=0.163 x depth) Total Gallons Purged
{4"=0.653 x depth)

Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Galions l’l’l_slcm2 mg/L » °C mV NTU

i) O |29 10956 [Sbo | 1272 |.205 | == | clen
5% o4 1657 10920 |2.%2 752 [-270 e | e
s |loe  |62¢ l0.68—7 1221246 |.222 | —— | len
s 0.9 Crag o877 |19 1i24e -%7.9 — cler—
IZor |4.0 ¢1% lo.gs7 |59 lID26 -4% | — Clos
115 2 .U _lo-8ug |1.9Y4 1227 |-UST | — cleen
tZog (Y Gt lo g2z (.58 1228 -0/ | —— | Cloe
1241 . G bl lo.920 |l.65 |l 229 |-52.4 — | clee

Sample Method(s) : / Submersible pump / Bladder Pump / Bailer / Other

Sample Information

Comments

Analysis Time Boitle Type Preservative/Filtration
DRo} Opo V202 Yotk Mube | a4
End Time 1
Comments / Exceptions:

Presence of floating product?  YES/ @

Presence of sinking product?

YES/ @
N

J to complete sampling, par

Notes: Where multiple visits are req

are to be checked prior ta sampling for each visit. Enter data under fleld comments.




EPI Groundwater Sampling Field Data

Project Name:

Project Number: ciaol
Well ID: M -3 Date | “lfib/it
Sample ID: M -3 Field Team: (Initials) | Ew8 TS

Field Conditions Warm . Cikew” caim
i

Purge Information

Well Diameter (in.) 7 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.) m
Depth of Water Column Dffer. .
3 Casing Volumes Start Time 2D
1 Casing Volume End Time L &HD
(2"=0.163 x depth) Total Gallons Purged {. &
{4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons msfcm? mg/L °C mv NTU
212 | 01 [ 6.3\ ] 032 [leq [ #.3€ | -29.4 Clear, siint
nt, | 0,3 [ 6,22 0%VF | 0630] (290 | -u3 acde~ "~
1219 | 0.9 | 633 | 0.2735 | 0.29| /§.c0 - 3.
222 | 0.5 b.33 | p.223 1 DI9]| B3 | ~-Y5F
1225 | 0 F | .23 0.691 0] | jgil Y ¥
1228 | 0.9 | £.31] O (4fi6az | B2z | ~q=f
2321 | b.0 | .33 0.636 {0.'*] g2l - 43 &
i34 | 1.2 | €331 0. ¢¥ loid | 1¥23 | ~949.2

.2
237 i 4 [ 63300 [044 | &23 | -4 &
e | 1.6 (.33 1 0.600 | o.il $.2% | -d3¥

1243

Sample Information
Sample Method(s) : Submersible pump / Bladder Pump / Bailer / Other

Analysis Time Bottle Type Preservative/Filtration Comments

124\ [\ V'

End Time L1
Comments / Exceptions:
vEs /3)

Presence of floating product?  YES @ Presence of sinking product?

Notes: Where multiple visits are requirad to complete sampiing, p are 10 be chacked prior to sampling for each visit. Enter data under fleld comments.
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EPI Groundwater Sampling Field Data

— 1 . C] . Wy' thA
stes (el Ao,
Project Name: £ & a
Project Number: @ /9!
Well ID: M- Date | {2-22- )
Sample ID: M- & Field Team: (Initials) |
Field Conditions Lusiad . ~ 4 9<F
/
Purge Information
Well Diameter (in.) L Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.)
Depth of Water Column Other: :
3 Casing Volumes StartTime | @ > &4 <}
1 Casing Volume End Time
(2"=0.163 x depth) Total Gallons Purged
(4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons _ ms/cm? mg/L °C mV NTU
5[ a1l ¢ Yo ib> (690 | 1%.29 26 = Cle o [ Brxee
I |02 (6.0 | ine |453|[2.93% Il S — ((amhjz
o757 le.s G55 IRV 7-¢4 |14, ) -~ i, S — clea
0 o> 0.2 (694 1.4 [.9% (114 ~28. 9 — | el
o> Q.9 LS i jd8 I.eo 4 19 -25. 7 R el
oo il (.42 1. /48 i-36 |ig)e | —42.% — | clese
o809 ). A c.el ) 1Li@ Fb2 livi2zg = E6 S —— <l éenm
oSty i.& ¢."c i. 150 .29 1. 19 ~| ¢.5 e cloen
. Sample Information
Sample Method(s) : @l Submersible pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
D IZC) + (),20 0:}’“?) ‘/Z Zk-’g’ﬂ’é /U:’/lff
End Time [ ]

Presence of floating product?

YES /{@

Comments / Exceptions:
Presence of sinking product?

YES / @

s

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.



EPI Groundwater Sampling Field Data

Project Name: £ sH< S L §2
Project Number: (z |9 ¢!
Well ID: M- 2 Date | [ 201 &
Sample ID: M -2 Field Team: (Initials) [ T~ s

Field Conditions

| Purge Information

Well Diameter (in.) 217 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump

Initial Depth to Water (ft.)

Depth of Water Column Other: :
3 Casing Volumes Start Time | OH 2 °

1 Casing Volume End Time

(2"=0.163 x depth) Total Gallons Purged

(4"=0.653 x depth)

Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L _ mV NTU
od425 o 666 | o »34 |[ZE][IZ2/m  FS5ig — Cleariy,
A28 |lo.s 1642 lp.H23 il I?s 5 |-4g.S —
283 cs LYyl 6,723 legi |12 |[-urs — f e
0834 o7 (36 10697 o sl ;“'-/ ~loZ | —— | cfeve
9% 0.9 6.%¢ (0692 0% |29y |-G 4 | —— | ~(ze
ogue |11 16.%210.692 [p1]i%9 ~39.5 | — clee
Sample Information
Sample Method(s -_ / Submersible pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
) « p H ! . ; Vs
Dot opo |0%til |Veirame | wne
End Time L1
Comments / Exceptions:

Presence of floating product?

Presence of sinking product?

YES /@

YES/@

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




EPI Groundwater Sampling Field Data

Project Name: €5 fes  (egH

Project Number: @} Qof

Well ID: MW~ Date | j 2-70.. 1l

Sample ID: A -G Field Team: (Initials) | <

Field Conditions '

Purge Information

Well Diameter (in.) a2 u Purge Method : Submersible pump

Well Depth (ft.) - Bladder Pump

Initial Depth to Water (ft.) Eristaltic P

Depth of Water Column ther: :
3 Casing Volumes Start Time C)Q,‘S' 5

1 Casing Volume End Time

(2"=0.163 x depth) Total Gallons Purged

(4"=0.653 x depth)

Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L C mV NTU
oFH e 1656 [65536 61 [iy.ig [ 34G.¢ — o
0857 0.3 (Lo o836 |65 [ju21 |-bo & | — | clee
& Q0 |o. YUY | 0.534 [2.65 [t - do-"/ — | (oo
095 |01 [6.4a [0.5%) (7.1 [15 -Uo. 6 — clea
09eb c. 94 6.?}q 0.6«33 [.CL | 5 3% ~Lle — C’{é’t—w
o909 L ¢. 59 0. 5% .26 || = 29 _Has —~ cloo
oFir [T 1638 |o.g%1 [LLi |1s534 [-ysio | Cleo
NG (.65 .56 | 0.9 [lL2e |[j5 Lu TS —
Sample Information
Sample Method(s) : Pesistaltic pymp / Submersible pump / Bladder Pump / Bailer / Other
Analysis me Bottle Type Preservative/Filtration Comments
DRe +0Re A6 Vi 2 | Ao

End Time

[ ]

Comments / Exceptions:

Presence of floating product? ~ YES /NO~ Presence of sinking product?  YES / XOY
i (L~ | . ./
Sluesn Lix bocHed -

Sl

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




Project Name: Eé/"‘s

Project Number: 6 ( (I of

EPI Groundwater Sampling Field Data

(s’

Well ID: A~ Date | i 2 7,16
Sample ID: - Field Team: (Initials) |A—<
Field Conditions M
Purge Information

Well Diameter (in.) 9 ¢ Purge Method : Submersible pump
Well Depth (ft.)
Initial Depth to Water (ft.)
Depth of Water Column M
3 Casing Volumes statTme | 3O
1 Casing Volume End Time

(2"=0.163 x depth) Total Gallons Purged

(4"=0.653 x depth)

Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L °C mV NTU

0931 o Y7 lo.6rg [530 11391 T Ao

X 0.% |64 |o.62~ [2.98 |idy -7, — Ao

09%7 o6 Ue o bzt 125 | (Y2a  |-UC.§ — Clen

»5Ya 0.7 Xl 6.6lo | 14,352 -4 2 — clee

o441 0.¢ [ % [0.59 .07 |14.57 _ 43 o — Ay
sa4b | (1 27 [6.9% L4 | 1436 ~4l. o — oo

} Sample Information
Sample Method(s) ;PEristaltic puipp / Submersible pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Diet oo 9947 Yoii fub | avae
End Time 1
Comments / Exceptions:
Presence of floating product?  YES /NG, Presence of sinking product? YES/ ﬁa\
— N

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




EPI Groundwater Sampling Field Data

Project Name: £shes W €7

Project Number: ((7 1901

Well ID: N~ o Date [ 12~ 20~ ib
Sample ID: Al H Field Team: (Initials) | J~<
Field Conditions o
Purge Information
Well Diameter (in.) YAl Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.)
Depth of Water Column Other: :
3 Casing Volumes StartTime | | 0724
1 Casing Volume End Time
(2'=0.163 x depth) Total Gallons Purged
(4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L ‘C mv NTU
EYiS) 0.1 1659 Jo5oe [Hd[izwy [.3i2 | — clec
(0% 05 16.5% [0.53 [ [ 1575 [-20.% — | clew
1035 |06 |gU5 |o.5%¢ (085 |38 [-24) — o
(0% [0-7 %6‘5 6.591 (097 15495 |-331 — Clew
i03a__ 0.9 UL 10299 g [ 1783 -29-5 — Clea
(045 (13 (627 [6599 &I |ib. 7 [-72u.¢ — clan
oH8 |15 (624 |gbos Jo6 [I124p [-24,i — e
a5 L7272 €35 (o062 Jo- 512849 |-23 6 — i
.
, Sample Information
Sample Method(s) : @pl Submersible pump / Bladder Pump / Bailer / Other
Analysis Time . Bottle Type Preservative/Filtration Comments
PDRo +0po (052 V;,L-h-A-mL Ao
Comments / Exceptions:

Presence of floating product?  YES /@

Presence of sinking product?

YES /@

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




EPI Groundwater Sampling Field Data

Project Name: Estes  (ares/
Project Number: & (Gs1
Well ID: M~ Date | (2 -2 ¢
Sample ID: | M-S Field Team: (Initials) | ¢
Field Conditions
Purge Information
Well Diameter (in.) 20 Purge Method : Submersible pump

Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.) G PomR
Depth of Water Column Other: :
3 Casing Volumes Start Time (¢}
1 Casing Volume EndTime|
(2"=0.163 x depth) Total Gallons Purged
(4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP - Turbidity Appearance/Notes
Gallons ms/cm? mg/L °C mV NTU
(02 d\ 6.Ub o521 Hur (2.9 [~126 e Clee
[laG o-% (3 S uags {2495 =23 — L oo
1109 0.& |34 6.5 24 ] 13.99 ~722.1 — | clen
Wi .7 6%t |p.ce% 24 [1%.96 & 9 — e
LUis 0.G |¢.28 S% | 1.9 [i8ce —ig. g — Clen~
i ] Sample Information
Sample Method(s) : r- / Submersible pump / Bladder Pump / Bailer / Other
Analysis Time Bottle Type Preservative/Filtration Comments
Dﬁﬂ +QORa (UG Y th pub] one

End Time

[

Presence of floating product?

YES /(KO)
pa——

Comments / Exceptions:

Presence of sinking product?

YES / @\

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




EPI Groundwater Sampling Field Data

Project Name: Extfes (Mest
Project Number: @ [90]

Well ID: N -2 Date | {2- 20— W

Sample ID: M -2 Field Team: (Initials) | T <

Field Conditions

Purge Information

Well Diameter (in.) -2 Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.) &@
Depth of Water Column =
3 Casing Volumes Start Time | 4] 2
1 Casing Volume End Time

(2"=0.163 x depth) Total Gallons Purged

(4"=0.653 x depth)

Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L °C mv NTU
1.9 o.[ 49 9.2 16.9% |12.15 — 6.5 Clee~h,

125 0.5 1664 lo2e1 [lo5 liz 15 6.6 — | £

it%8 Q-7 Gol |9 (.00 i 15 2.9 — A 2t
[id! 049 545 o252 (092 iz 8 {1.¢ — |l
L it 5.7 |0.252 094 (12 06 12.8 i lers
14 [ 58 l0.255 lo & |2 o4 2.5 — | e
l{ 5o (.5 679 o260y 992 |{2 .02 |26 — cleee

. Sample Information
Sample Method(s) : Péristaltic pump) Submersible pump / Bladder Pump / Bailer / Other

Analysis Time Bottle Type Preservative/Filtration Comments

Dho oo 1S |V th pub | Vorne

End Time [

. comments / Exceptions:
Presence of floating product?  YES /m Presence of sinking product? YES/ @
-

pa—4

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




EPI Groundwater Sampling Field Data

Project Name: e R %% e st
Project Number: & ({dui
Well ID: AT Date [ [ 2 ~2e-1 G
Sample ID: S~ Field Team: (Initials) | ™3

Field Conditions

Purge Information

Weli Diameter (in.) 2z Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.)
Depth of Water Column Other: :
3 Casing Volumes Start Time | |;55¢]
1 Casing Volume End Time
(2"=0.163 x depth) Total Gallons Purged
(4"=0.653 x depth)
Time Volume pH Conductivity DO Temp. ORP Turbidity Appearance/Notes
Gallons ms/cm? mg/L °C mvV NTU
[poo 0.1 520125 |9.%>|\2 84 -14.5 | — chper
1203 0.3 [(652% l0.0%Y [§34|i272 |-8 G — | fee
1206 0.5 652 1013 Wi 1322 |-t g — clecr
i269 lo.7 |G.C5 [(p.434 [2.9e hz. 82 |-l¢o — |l
tz12 0.9 |p0g 022 |7 7lizaz |-i65 — pali o
RYCERIN] G607 |p. (%2 |2.72012 860 |-(4 [ — olecr
28 |13 665 (0432 |r¢9 ]tz 95 |- | — | cfre

—_— Sample Information
Sample Method(s) : P@Submersible pump / Bladder Pump / Bailer / Other

Analysis Time Bottle Type Preservative/Filtration Comments

Dho+opo | 1219 | Veta pab| At

~. Comments / Exceptions .
Presence of floating product?  YES/ @ Presence of sinking product? YES/ m

Notes: Where multiple visits are required o complete sampling. parameters are to be checked prior to sampling for each visit. Enter data under field comments.




Attachment D
Analytical Laboratory Reports



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Y elenaAravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
ArinaPodnozova, B.S. fbi @isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

September 7, 2016

Doug Kunkel, Project Manager
Environmental Partners, Inc.
1180 NW Maple St, Suite 310
Issaquah, WA 98027

RE: 61901, F&BI 608534
Dear Mr Kunkel:

Included are the results from the testing of material submitted on August 29, 2016
from the 61901, F&BI 608534 project. There are 6 pages included in this report. Any
samples that may remain are currently scheduled for disposal in 30 days. If you would
like us to return your samples or arrange for long term storage at our offices, please
contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you have
any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

AEG

Michael Erdahl
Project Manager

Enclosures

c¢: Cynthia Moon
EP10907R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on August 29, 2016 by Friedman &
Bruya, Inc. from the Environmental Partners 61901, F&BI 608534 project. Samples
were logged in under the laboratory ID’s listed below.

Laboratory ID Environmental Partners
608534-01 MW-8-S-5.5
608534-02 MW-7-S-5.5
608534-03 BH-1-S-5
608534-04 BH-1-S-10
608534-05 BH-1-S-15
608534-06 BH-1-W-6.5
608534-07 BH-2-S-5
608534-08 BH-2-S-10
608534-09 BH-2-S-15
608534-10 BH-2-W-6.8

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 09/07/16
Date Received: 08/29/16
Project: 61901, F&BI 608534
Date Extracted: 08/31/16
Date Analyzed: 08/31/16

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-Casp) (Limit 48-168)
MW-8-S-5.5 <50 <250 100
608534-01
MW-7-S-5.5 <50 <250 101
608534-02
BH-1-S-5 <50 <250 97
608534-03
BH-1-S-10 <50 <250 97
608534-04
BH-1-S-15 <50 <250 98
608534-05
BH-2-S-5 <50 <250 96
608534-07
BH-2-S-10 <50 <250 100
608534-08
BH-2-S-15 <50 <250 98
608534-09
Method Blank <50 <250 102

06-1794 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 09/07/16
Date Received: 08/29/16
Project: 61901, F&BI 608534
Date Extracted: 08/31/16
Date Analyzed: 08/31/16

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-Css) (Limit 41-152)
BH-1-W-6.5 490 x <250 70
608534-06

BH-2-W-6.8 1,000 x <250 69
608534-10

Method Blank <50 <250 107

06-1789 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 09/07/16
Date Received: 08/29/16
Project: 61901, F&BI 608534

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: 608526-01 (Matrix Spike)
Sample  Percent Percent
Reporting Spike  Result Recovery Recovery Acceptance RPD

Analyte Units Level (Wet Wt) MS MSD Criteria (Limit 20)
Diesel Extended mg/kg (ppm) 5,000 <50 110 106 73-135 4
Laboratory Code: Laboratory Control Sample
Percent
Reporting Spike Recovery Acceptance
Analyte Units Level LCS Criteria
Diesel Extended mg/kg (ppm) 5,000 106 74-139



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 09/07/16
Date Received: 08/29/16
Project: 61901, F&BI 608534

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: Laboratory Control Sample
Percent Percent

Reporting Spike  Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 77 79 63-142 3



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of control limits. Compounds in the sample matrix interfered with the
guantitation of the analyte.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
is an estimate.

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc - The sample was received with incorrect preservation or in a container not approved by the method.
The value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

X - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
ArinaPodnozova, B.S. fbi @isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

October 5, 2016

Doug Kunkel, Project Manager
Environmental Partners, Inc.
1180 NW Maple St, Suite 310
Issaquah, WA 98027

RE: 61901, F&BI 609517
Dear Mr Kunkel:

Included are the results from the testing of material submitted on September 29, 2016
from the 61901, F&BI 609517 project. There are 4 pages included in this report. Any
samples that may remain are currently scheduled for disposal in 30 days. If you would
like us to return your samples or arrange for long term storage at our offices, please
contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you have
any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

AEG

Michael Erdahl
Project Manager

Enclosures

c¢: Cynthia Moon
EPI11005R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on September 29, 2016 by Friedman
& Bruya, Inc. from the Environmental Partners 61901, F&BI 609517project. Samples
were logged in under the laboratory ID’s listed below.

Laboratory ID Environmental Partners
609517 -01 MW-4

All quality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 10/05/16
Date Received: 09/29/16
Project: 61901, F&BI 609517
Date Extracted: 09/30/16
Date Analyzed: 09/30/16

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-Css) (Limit 41-152)
MW-4 68 <250 103
609517-01
Method Blank <50 <250 78

06-2038 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 10/05/16
Date Received: 09/29/16
Project: 61901, F&BI 609517

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: Laboratory Control Sample
Percent Percent

Reporting Spike  Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 91 92 63-142 1



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of control limits. Compounds in the sample matrix interfered with the
guantitation of the analyte.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
is an estimate.

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc - The sample was received with incorrect preservation or in a container not approved by the method.
The value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

X - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
ArinaPodnozova, B.S. fbi @isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

October 7, 2016

Doug Kunkel, Project Manager
Environmental Partners, Inc.
1180 NW Maple St, Suite 310
Issaquah, WA 98027

RE: 61901, F&BI 610039
Dear Mr Kunkel:

Included are the results from the testing of material submitted on October 4, 2016 from
the 61901, F&BI 610039 project. There are 4 pages included in this report. Any
samples that may remain are currently scheduled for disposal in 30 days. If you would
like us to return your samples or arrange for long term storage at our offices, please
contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you have
any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

AEG

Michael Erdahl
Project Manager

Enclosures

c¢: Cynthia Moon
EP11007R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on October 4, 2016 by Friedman &
Bruya, Inc. from the Environmental Partners 61901, F&BI 610039 project. Samples
were logged in under the laboratory ID’s listed below.

Laboratory ID Environmental Partners
610039 -01 MW-8

All guality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 10/07/16
Date Received: 10/04/16
Project: 61901, F&BI 610039
Date Extracted: 10/05/16
Date Analyzed: 10/06/16

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-Css) (Limit 47-140)
MW-8 290 <250 82
610039-01
Method Blank <50 <250 73

06-2067 MB2



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 10/07/16
Date Received: 10/04/16
Project: 61901, F&BI 610039

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: Laboratory Control Sample
Percent Percent

Reporting Spike  Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 86 84 61-133 2



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of control limits. Compounds in the sample matrix interfered with the
guantitation of the analyte.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
is an estimate.

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc - The sample was received with incorrect preservation or in a container not approved by the method.
The value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

X - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

James E. Bruya, Ph.D. 3012 16th Avenue West
Yelena Aravkina, M.S. Seattle, WA 98119-2029
Michael Erdahl, B.S. (206) 285-8282
ArinaPodnozova, B.S. fbi @isomedia.com
Eric Young, B.S. www.friedmanandbruya.com

December 28, 2016

Doug Kunkel, Project Manager
Environmental Partners, Inc.
1180 NW Maple St, Suite 310
Issaquah, WA 98027

RE: 61901, F&BI 612322
Dear Mr Kunkel:

Included are the results from the testing of material submitted on December 21, 2016
from the 61901, F&BI 612322 project. There are 4 pages included in this report. Any
samples that may remain are currently scheduled for disposal in 30 days. If you would
like us to return your samples or arrange for long term storage at our offices, please
contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you have
any questions.

Sincerely,
FRIEDMAN & BRUYA, INC.

AEG

Michael Erdahl
Project Manager

Enclosures

c: Cynthia Moon
EP11228R.DOC



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

CASE NARRATIVE

This case narrative encompasses samples received on December 21, 2016 by Friedman
& Bruya, Inc. from the Environmental Partners 61901, F&BI 612322 project. Samples
were logged in under the laboratory ID’s listed below.

Laboratory ID Environmental Partners
612322 -01 MW-8
612322 -02 MW-7
612322 -03 MW-6
612322 -04 MW-3
612322 -05 MW-4
612322 -06 MW-5
612322 -07 MW-2
612322 -08 MW-1

All guality control requirements were acceptable.



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/28/16
Date Received: 12/21/16
Project: 61901, F&BI 612322
Date Extracted: 12/22/16
Date Analyzed: 12/22/16

RESULTS FROM THE ANALYSIS OF WATER SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx
Results Reported as ug/L (ppb)

Surrogate

Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-Css) (Limit 47-140)
MW-8 140 x <250 85
612322-01

MW-7 78 x <250 83
612322-02

MW-6 640 x <250 94
612322-03

MW-3 99 x <250 86
612322-04

MW-4 78 x <250 68
612322-05

MW-5 <50 <250 93
612322-06

MW-2 <50 <250 77
612322-07

MW-1 190 x <250 89
612322-08

Method Blank <50 <250 86

06-2668 MB



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS

Date of Report: 12/28/16
Date Received: 12/21/16
Project: 61901, F&BI 612322

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS
DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code: Laboratory Control Sample
Percent Percent

Reporting Spike  Recovery Recovery Acceptance RPD
Analyte Units Level LCS LCSD Criteria (Limit 20)
Diesel Extended ug/L (ppb) 2,500 112 99 61-133 12



FRIEDMAN & BRUYA, INC.

ENVIRONMENTAL CHEMISTS
Data Qualifiers & Definitions

a - The analyte was detected at a level less than five times the reporting limit. The RPD results may not
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample. Matrix
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria. The value reported is an
estimate.

¢ - The presence of the analyte may be due to carryover from previous sample injections.
cf - The sample was centrifuged prior to analysis.

d - The sample was diluted. Detection limits were raised and surrogate recoveries may not be
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.
f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed. RPD results were still outside of control
limits. Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.
ht — The analysis was performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of control limits. Compounds in the sample matrix interfered with the
guantitation of the analyte.

j - The analyte concentration is reported below the lowest calibration standard. The value reported is an
estimate.

J - The internal standard associated with the analyte is out of control limits. The reported concentration
is an estimate.

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits. The
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits. The reported concentration should
e considered an estimate.

Ic - The presence of the analyte is likely due to laboratory contamination.
L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of the
RPD is not applicable.

pc - The sample was received with incorrect preservation or in a container not approved by the method.
The value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range. The value reported is an
estimate.

vo - The value reported fell outside the control limits established for this analyte.

X - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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