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EXECUTIVE SUMMARY

The Alaska Department of Transportation & Public Facilities (DOT&PF) requested
groundwater monitoring at the Alaska Department of Environmental Conservation Fairbanks
International Airport (FAI) - Drainage Pond site (File No. 100.38.188, Hazard ID 1923) located
at the FAI (Figures A-1 to A-3). At the request of DOT&PF, Jacobs Engineering Group Inc.
(Jacobs) conducted groundwater monitoring on 11 and 12 December 2019. During the project,
six wells were visited for groundwater sampling (MW-11R, MW-34, MW-38S [shallow], MW-
38D [deep], MW-39, and MW-40). The investigation analyzed these contaminants of concern:
benzene, tetrachloroethylene (PCE), trichloroethylene (TCE), cis-1,2-dichloroethylene (DCE),
trans-DCE, and vinyl chloride.

Similar to previous years, groundwater samples collected from MW-11R continued to have
higher concentrations of chloroethenes than the other wells sampled. Those wells located within
the know groundwater plume (MW-38S, MW-39, and MW-40) also showed higher levels of

cis-DCE and vinyl chloride, while the well farthest downgradient was nondetect for all analytes.
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1.0 INTRODUCTION

The Alaska Department of Transportation & Public Facilities (DOT&PF) contracted Jacobs
Engineering Group Inc. (Jacobs) to perform groundwater monitoring activities at the Fairbanks
International Airport (FAI) Drainage Pond contaminated site, Alaska Department of
Conservation (ADEC) File No. 100.38.188 and Hazard ID 1923. The work was performed
under the Alaska DOT&PF Term Agreement for FAI Environmental Services 2019, Notice-to-
Proceed No. 1, Agreement No. 25-19-1-017.

1.1 PROJECT OBJECTIVES

The primary objectives of the 2019 groundwater monitoring project were as follows:

e Satisfy ADEC biennial monitoring requirements

e Assess groundwater contaminant of concern concentrations in relation to the 2019 ADEC
groundwater cleanup levels (GCLs) (ADEC 2019a)

e Survey of monitoring wells

e Improve understanding of plume behavior and groundwater conditions at the Drainage Pond
site

1.2 SITE DESCRIPTION

The DOT&PF is the owner and operator of FAI. The Drainage Pond site includes FAI property
and those adjacent to it. The Drainage Pond site is located within the Fairbanks Meridian,
Township 1 South, Range 2 West, Section 24. The site is located at 64.814693 degrees north
and 147.876707 degrees west, World Geodetic Datum 1984. Monitoring wells MW-11R, MW-
38S, MW-38D, MW-39, and MW-40 are within block 02, lot 07, and MW-34 is located within
the Mail Trail Road DOT&PF right-of-way. The monitoring wells are northwest of the FAI
runways in the vicinity of the Mail Trail Road and Airport Industrial Road intersection (Figure
A-2); the proposed sampling at the site includes six monitoring wells closely grouped near the
intersection. Monitoring wells MW-11R, MW-38S, MW-38D, MW-39, and MW-40 are
installed in a low-lying area to the east of Airport Industrial Road and monitoring well MW-34

is located just west of the Airport Industrial Road. The groundwater aquifer in this area is
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believed to be perched on a thin silt lens in the vicinity of wells MW-39 and MW-40 and may
taper toward MW-11R in the former drainage pond area (SLR International Corporation [SLR]
2018).

1.3 SITE HISTORY

A hydrant fuel system was used to fuel aircraft on the FAI south apron in the 1980s. In 1986, it
was shut down due to operational and maintenance problems. FAI began site investigations in
1993, when free product associated with the past hydrant fuel system was discovered during a
sewer line installation (ADEC 2019b). A preliminary soil and groundwater investigation and
evaluation of the hydrant fuel system performed from 1997 to 1998 concluded the hydrant fuel
system was the source of groundwater contamination. In 1999, an initial site investigation was
conducted at the present Drainage Pond site, which included installation of monitoring wells
near the hydrant fuel system pump building (MW-10), crossgradient from the hydrant fuel
system pump building (MW-12), upgradient (MW-29 and MW-30), and within the present day
groundwater plume (MW-11) (Oasis Environmental Inc. [Oasis] 2006a). Results from this
study revealed chlorinated solvents in groundwater in and around MW-11. Annual groundwater
sampling continued, and monitoring wells MW-34 and MW-35 were added in 2003 and 2005,
respectively. Data obtained from these investigations produced results indicative of
reductive dechlorination (i.e., sequential dechlorination from tetrachloroethylene [PCE] to
trichloroethylene [TCE] to 1,2-dichloroethylene [DCE] to vinyl chloride to ethylene). In 2005
monitoring well MW-11 was replaced by MW-11R with installation deeper than the original
well depth (16 feet), to a depth of 34.5 feet (Oasis 2006a). In 2005, ADEC changed the site
name from FAI — Hydrant Fuel System to FAI — Drainage Pond with the objective to track
solvents (ADEC 2019b).

In 2006, soil gas and groundwater monitoring studies were conducted at the Drainage Pond site
(Oasis 2006b). The following monitoring wells were sampled for benzene, PCE, TCE,
cis-1,2- DCE, trans-DCE, and vinyl chloride: MW-10, MW-11R, MW-12, MW 29R, MW-30R,
MW-34, MW-35, MW-36, and MW-37. At the time of the investigation, MW-11R was the only

monitoring well from which analytical groundwater sample results exceeded the 2006 GCLs
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for PCE, TCE, cis-DCE, and vinyl chloride (Oasis 2006b). During the 2006 investigation, two
temporary well points (TW-1 and TW-2) were installed downgradient of the study site to better
delineate the plume and determine if the contamination had migrated below the water table.
These wells had only trace concentrations of DCE and cis-DCE and showed no increased

contamination with depth (Oasis 2006b).

Groundwater sampling continued through 2007, 2008, and 2010; groundwater sampling was
not conducted during 2009 (Oasis 2011). During the 2010 investigation, four new monitoring
wells (MW-38S, MW-38D, MW-39, and MW-40) and one temporary well point (TW-3) were
installed adjacent to MW-11R to characterize the magnitude and extent of chloroethene
contamination in the area. Monitoring wells MW-38S and MW-38D were installed immediately
adjacent to one another at total well depths of 14.55 feet and 34.24 feet, respectively, to the
assess the difference in contaminant concentrations at shallow versus deeper depths along the
groundwater column. In 2010, samples collected from MW-11R continued to have results

exceeding the GCLs for PCE, TCE, cis-DCE, and vinyl chloride.

Sampling at MW-11R, MW-34, MW-38S, MW-38D, MW-39, and MW-40 was conducted
again in 2013 and in 2017 (Environmental Resources Management 2014; SLR 2018).
Chloroethenes exceeded GCLs for PCE, TCE, and cis-DCE at MW-11R in both investigations.
Concentrations of cis-DCE and vinyl chloride in groundwater at MW-38S and MW-40 also
exceeded GCLs. Notably, the 2014 GCLs changed in 2017; the GCL for PCE was raised from
5to 41 micrograms per liter (ug/L), and the GCL for TCE was reduced from 5 to 2.8 ug/L (SLR
2018).

1.4 REDUCTIVE DECHLORINATION

The reductive dechlorination process has been observed to occur at this site with the reduction
of PCE concentrations and the subsequent daughter products. Reductive dechlorination of
chloroethenes is important for bioremediation of polluted groundwater (Wiedemeier et al.
1996). One particularly important example for public health is the organochloride respiration

of PCE and TCE by naturally occurring anaerobic bacteria. During reductive dechlorination,
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chlorine atoms are replaced by electrons coupled to hydrogen atoms, resulting in sequential
dechlorination from PCE to TCE to DCE to vinyl chloride to ethylene. During reductive
dechlorination, cis-DCE is the most commonly formed isomer of DCE (Wiedemeier et

al. 1996).
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2.0 FIELD ACTIVITIES

Field activities during the 2019 investigation included a well integrity survey, well gauging,
groundwater sampling, and waste management. All field work was conducted by ADEC
Qualified Environmental Professionals from the Jacobs Fairbanks office. Field work began on
10 December 2019 with a preliminary site visit to familiarize staff with the site, identify
hazards, and locate the wells. Well integrity survey, gauging, and groundwater monitoring
occurred on 11 December 2019 for MW-34, MW-38S, MW-38D, MW-39, and MW-40 and 12
December 2019 for MW-11R. All field activities were documented in the field log book and

groundwater monitoring forms (Appendices C and D).

2.1 WORK PLAN DEVIATIONS

Monitoring well global positioning system and elevation survey was scheduled to occur
concurrent to groundwater monitoring; however, due to the late field season and inclement

weather, this has been postponed until spring 2020.

2.2 MONITORING WELL INTEGRITY AND GAUGING

While collecting groundwater samples, Jacobs field personnel inspected the monitoring well
caps, cover bolts, casings, and plugs. All sampled monitoring wells were in good condition with

no apparent frost jacking.

All sampled monitoring wells were gauged using a water level meter with interface probe to
measure depth to product (if applicable), depth to groundwater, and total well depth. No free
product was detected in the sampled monitoring wells. Monitoring well gauging information
was used to calculate well volume and ultimately maximum purge volume required prior to
collecting a groundwater sample from the monitoring well. A summary of monitoring well

integrity, gauging, and groundwater depth data is included in Table 2-1.
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Table 2-1
Status of Monitoring Wells and Depths from Wells Sampled In 2019
Well ID Integrity | Depth to Product Grgﬁﬁg\lut:ter T“?:;Q’fggg‘;pth
(feet bgs)
MW-11R Good No free product 9.2 33.94
MW-34 Good No free product 8.40 13.30
MW-38S Good No free product 8.66 14.55
MW-38D Good No free product 8.66 34.24
MW-39 Good No free product 7.04 16.19
MW-40 Good No free product 8.27 15.87

23 GROUNDWATER SAMPLING

Groundwater samples were collected at each of the six proposed monitoring wells on 11 and
12 December 2019. Sampling activities were conducted by Jacobs personnel Taylor Laiti
(environmental engineer) and Jennifer Robinson (geologist). Both sampling personnel are
ADEC-qualified samplers. Groundwater sampling was conducted in general accordance with
2019 Drainage Pond Groundwater Monitoring Work Plan (DOT&PF 2019), JE-SOP-4000
Low-Flow Groundwater Sampling (DOT&PF 2019), and the ADEC Field Sampling Guidance
(ADEC 2019c).

For MW-11R, a down-hole bladder pump was used to sample groundwater per ADEC’s
recommendation. For the remaining five wells, a peristaltic pump was utilized to collect
samples. Prior to sample collection, groundwater was purged from the monitoring wells. An
in-line flow through cell and multi-parameter water quality meter (YSI 556) were used to
measure the following water quality parameters at 3- to 5-minute increments during well
purging: temperature, pH, specific conductance, dissolved oxygen, oxidation-reduction
potential. Turbidity and well drawdown height were also measured during purging using a

turbidity meter and water level meter, respectively.

Analytical samples were collected once water quality parameters stabilized, or after three well

volumes were purged from each monitoring well. Water quality parameters were considered
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stable once three of the five parameters, excluding temperature, met the parameter-specific
stability criteria for three successive readings, per the work plan (DOT&PF 2019). During the
2019 sampling event, water quality parameters reached stability prior to groundwater sample
collection at each of the sampled wells. Final water quality parameters are presented in

Table 2-2, and field sampling forms are presented in Appendix D.

Table 2-2
Water Quality Parameters from Wells Sampled In 2019
DEfEn 1D . .. | Dissolved - -
Well ID Ground\lljvaterlSampIe Tempoerature Conductivity Oxygen pH Reductl_on Turbidity
epth (°C) (uS/cm) (mglL) Potential (NTU)
(feet bgs) (mV)
MW-11R 9.20/10.20 3.46 1,047 1.86 7.08 -70.1 2.62
MW-34 8.40/9.40 4.11 1,157 1.43 6.97 35.5 4.08
MW-38S 8.66/9.66 4.37 1,259 0.77 6.86 7.5 6.31
MW-38D 8.66/9.66 3.68 185 0.37 6.93 -3.0 2.06
MW-39 7.04/8.04 2.17 1,358 1.43 7.15 -88.2 19.02
MW-40 8.27/9.27 3.50 1,769 0.78 6.99 -69.1 24.75
Notes:

Bgs = below ground surface

°C = degrees Celsius

puS/cm = micro-Siemens per centimeter
mg/L = milligrams per liter

mV = millivolts

NTU = nephelometric turbidity units

24 INVESTIGATION-DERIVED WASTE

Sampling was primarily conducted using disposable sampling equipment. Reusable equipment
during the 2019 groundwater sampling event included the water level meter with interface
probe, the YSI 556 water quality meter, and the turbidity meter. Reusable equipment was
decontaminated between monitoring wells in accordance with JE-SOP-2000 Decontamination
(DOT&PF 2019). Investigation-derived nonhazardous waste included purge and
decontamination water that was containerized in 55-gallon drums and stored at the FAI waste
storage facility. Disposable personal protective equipment and sampling materials were bagged

and disposed of at Fairbanks North Star Borough landfill.
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PROPOSED CLEANUP LEVELS

Analytical sample results were screened against 2019 ADEC GCLs specified in Table C of the
Alaska Administrative Code (AAC) Title 18, Chapter 75 (18 AAC 75) (ADEC 2019a). Table

3-1 lists the contaminants of concern along with their respective analytical methods used,

GCLs, and the specified the limit of detection (LOD).

Project Groundwater Screening Levels

Analyte Method Pr°(j:;;|_c;c" LoD
Benzene SW8260C 4.6 0.2.
PCE SW8260C 41 0.5
TCE SW8260C 2.8 0.5
cis-DCE SW8260C 36 0.5
trans-DCE SW8260C 360 0.5

Vinyl chloride SW8260C 0.19 0.075

Note:

For definitions, refer to the Acronyms and Abbreviations section.

4/22/2020

PPS0226201106ANC




2019 DRAINAGE POND GROUNDWATER MONITORING REPORT FINAL

4.0 QUALITY ASSURANCE ASSESSMENT

This section details the quality control (QC) and sample preservation practices employed during
groundwater sample collection to ensure data quality. Analytical data packets received by the
laboratory were reviewed for data quality and usability by Kari Hagen, the Jacobs project

chemist. Findings of the data review are presented in Section 5.2.

4.1 QUALITY CONTROL AND SAMPLE PRESERVATION

Samples were collected using the sample containers provided by SGS Environmental Services.
Sample containers were labeled with the sample identification number, date and time of
collection, sampler initials, and analyses requested. Sample temperature was maintained
between 0 and 6 degrees Celsius while in storage. The samples were submitted to SGS
Environmental Services at the Fairbanks, Alaska office for shipment to their laboratory in
Anchorage, Alaska for analytical testing. For QC, one field duplicate was collected during the
sampling event and one trip blank was prepared for each cooler. The field duplicate and trip

blank were submitted to the laboratory for analysis of analytes listed in Table 3-1.

4.2 DATA QUALITY

Jacobs performed this data quality review and completed the ADEC laboratory data review
checklist for records associated with the analytical data (Appendix E). The Jacobs project
chemist performed a completeness check to verify that data packages included all the requested
information. All analytical data were reviewed, including the chain-of-custody and sample
receipt records, laboratory case narratives, and laboratory data (Appendix F). Analytical data
were reviewed for methodology, sample holding times, laboratory blanks, limits of quantitation,
LODs, detection limits, laboratory control sample recoveries and precision. Other QC
parameters (initial calibration, continuing calibration, tuning, internal standards, interference
check solutions, post-digestion spikes, and serial dilutions) were reviewed by means of the
laboratory case narrative (Appendix F). The overall quality of the data was acceptable. No QC

issues were identified during the review.
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5.0 RESULTS AND FINDINGS

This section presents analytical groundwater results and the results of the reductive

dechlorination process.

5.1 ANALYTICAL RESULTS

Table 5-1 presents the 2019 groundwater analytical results; these are also depicted on
Figure A-3 (Appendix A). Table B-1 (Appendix B) includes the historical and current results.
Appendix E includes the ADEC Laboratory Data Review Checklist. Appendix F presents the
analytical results supplied by the laboratory. The 2019 groundwater results are summarized
below; comparison to historical data is also provided in the narrative. Similar to previous years,
groundwater samples collected from MW-11R continued to have higher concentrations of
chloroethenes than the other wells sampled. For historical comparison perspective, monitoring
wells MW-38S, MW-38D, MW-39, and MW-40 are relatively new (established in 2010),
whereas MW-11R data dates to 2005 and MW-34 to 2003.

Table 5-1
Groundwater Results from the 2019 Sampling Event
Analyte: |Benzene| PCE TCE cis-DCE | trans-DCE | Vinyl Chloride

2019 ADEC GCL' (ug/L): 4.6 41 2.8 36 360 0.19
Monitoring Sample .

Well ID Date Analytical Result (ug/L)

MW-11R | 12/12/2019 1.28 13.5 7.40 1,770 17.3 4.91

MW-34 12/11/2019 | 0.200 U | 0.500U | 0.500U | 0.500 U | 0.500 U 0.0750 U

MW-38S | 12/11/2019 2.39 3.05 0.580 J 250 2,16 1.86

MW-38D | 12/11/2019 | 0.200U | 0.500U | 0.312J 11.6 0.500 U 0.0750 U

MW-39 12/11/2019 | 0.548 | 0.500U | 0.852J 64.1 3.17 1.74

MW-40 11271172019 | 440 | 561 | 227 | 863 9.09 2.67

MW-40? 12/11/2019 1.02 6.08 2.45 797 8.42 2.50

Notes:

Bold value indicates value exceeds ADEC GCL.

18 AAC 75. Table C Groundwater Human Health Cleanup Levels

2Field duplicate sample collected from monitoring well MW-40.

U = Results is below the laboratory limit of detection.
J = The result is an estimated value because it is less than the limit of quantitation.

For definitions, refer to the Acronyms and Abbreviations section.
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Benzene: In 2019, there were no exceedances of the GCL (4.6 ng/L), although monitoring
wells MW-38D and MW-34 were the only wells where benzene was nondetect (ND).
Historically, benzene has exceeded the GCL at MW-11R, MW-38S, and MW-39 but has been

below those concentrations during the last two sampling events.

PCE: Monitoring well MW-11R had the greatest detected concentration (13.5 pg/L) of PCE in
2019; however, this concentration is below the current GCL. The GCL for PCE increased from
5 nug/L to 41 pg/L with the new 2017 ADEC regulations; as a result, concentrations of PCE in
samples collected prior to 2017 from monitoring well MW-11R exceeded historical GCLs.
Based on results of the 2019 sampling event, other wells with detectable concentrations of PCE
are MW-38S and MW-40. Historically, PCE concentrations in samples collected from all other
wells have been less than the 2014 threshold except at MW-40, where PCE concentrations in

groundwater samples have ranged from 6.08 ug/L in 2019 to 21.2 pg/L in 2017.

TCE: The only groundwater sample result to exceed the GCL (5.0 pg/L) for TCE in 2019 was
from monitoring well MW-11R, at a concentration of 7.4 nug/L. Even though the concentration
of TCE in monitoring well MW-11R decreased from the 2017 to 2019, concentrations of TCE
have exceeded the applicable GCL across all sample years. Other groundwater samples with
low but detectable concentrations of TCE in 2019 were those collected from MW-38S and MW-
40; detectable results below the GCLs at MW-38S and MW-40 are consistent with results of
past sampling events, with the exception of samples collected from MW-40 in 2017, when

concentrations were just above the GCL.

cis-DCE: Concentrations of cis-DCE in groundwater samples collected from four monitoring
wells (MW-11R, MW-38S, MW-39, and MW-40) were in exceedance of the GCL (38 pg/L),
with MW-11R having the greatest concentration, at 1,770 pg/L. Similar to results from previous
years, the cis-DCE concentration in the samples collected from MW-34 was ND in 2019.
Historically, analytical results of samples collected from MW-11R, MW-38S, MW-39, and
MW-40 have exceeded GCLs, with the greatest historical concentration detected at MW-11R.

4/22/2020 12 PPS0226201106ANC



2019 DRAINAGE POND GROUNDWATER MONITORING REPORT FINAL

trans-DCE: In 2019, trans-DCE was detected in groundwater samples collected from
monitoring wells MW-11R, MW-38S, MW-39, and MW-40, but no analytical sample results
were in exceedance of the GCL (360 pg/L). This pattern is consistent with historical data.

Vinyl chloride: Concentrations of vinyl chloride exceeded the GCL in samples collected from
monitoring wells MW-11R, MW-38S, MW-39, and MW-40, in 2019; concentrations in
samples collected from the two remaining wells were ND. Although the greatest concentration
was detected in the sample collected from MW-11R in 2019 and exceeded the GCL, results of
vinyl chloride for this well in 2017 were ND.

5.2 REDUCTIVE DECHLORINATION

During the 2006 and 2010 Drainage Pond studies, the natural attenuation parameters were
analyzed to assess the state of biodegradation of chlorinated compounds through reductive
dechlorination in the groundwater plume. Based on those studies and subsequent investigations,
there is evidence that reductive dechlorination of PCE is occurring in the groundwater plume
(Oasis 2011). This process has likely converted a substantial fraction of dissolved TCE to
cis-DCE and trans-DCE, but the follow-on conversion to vinyl chloride is generally less
effective, as evidenced by the relatively static concentrations of vinyl chloride at the monitoring

wells.

In order to better evaluate the reductive dechlorination process at this site, molar factions for
each chloroethene were calculated; this allows direct comparison between years despite annual
variability in total concentration (Table 5-2). Over the years, there is a slight downward trend
in vinyl chloride concentrations and a slight increase in trans-DCE concentrations. Studies of
reductive dechlorination have found that when necessary conditions for completed
dechlorination of PCE or TCE to ethylene are not present, degradation stalls at DCE (Northwind
Inc. 2003). Although the groundwater conditions appear favorable for reductive dichlorination
based on the 2006 and 2010 studies, the stall at DCE implies the process may not reach complete

dechlorination to ethylene in the near future, if ever.
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Table 5-2
Chloroethene Molar Fraction Trends for Wells Sampled In 2019
Monitoring | Sample cmor—:’c‘:tti'le“esz Molar Fraction®
Well ID Date’ uglL PCE (%)| TCE (%) cis(;lz)CE tran(i/;l))CE Vinyl (C:vl;l)loride
09/27/05 680 2.40 1.50 94.40 0.60 1.10
11/02/06 737 0.80 0.70 96.80 1.10 0.50
10/17/07 688 2.20 0.60 96.10 0.70 0.50
10/21/08 2,733 0.40 0.30 98.40 0.60 0.30
MW-11R
10/29/10 915 1.50 0.40 96.20 0.80 1.10
12/05/13 1,244 0.70 -- 98.50 0.80 --
06/15/17 1,561 1.20 1.20 96.70 0.90 --
12/12/2019 1,813 0.44 0.30 97.92 0.96 0.38
8/27/2003 ND - -- - - -
8/27/2004 ND - -- - - -
9/27/2005 ND -- -- -- -- --
MW-34 11/2/2006 ND -- -- -- -- --
10/7/2007 ND -- - -- -- --
6/15/2017 ND -- - -- -- --
12/11/2019 ND - -- - - -
10/29/2010 62 0.50 -- 95.90 1.00 2.60
MW-38S 12/5/2013 21 -- - 100 - --
6/15/2017 173 1.50 0.20 96.50 0.60 1.20
12/11/2019 258 1.18 0.23 97.03 0.84 0.72
10/29/2010 ND - -- - - -
MW-38D 12/5/2013 ND -- -- -- -- --
6/15/2017 4 9.80 11.10 79.10 -- --
12/11/2019 12 -- 2.62 97.38 -- --
10/29/2010 213 0.20 0.30 93.20 2.30 4.00
MW-39 6/15/2017 7 -- 6.00 89.10 4.90 --
12/11/2019 70 -- 1.22 91.75 4.54 2.49
10/29/2010 1,102 0.10 0.10 97.60 0.70 1.60
12/5/2013 861 -- -- 97.40 0.90 1.70
MW-40
6/15/20174 715 1.80 0.60 96.00 1.00 0.70
12/11/20194 883 0.64 0.26 97.77 1.03 0.30
Notes:

-- = Molar fractions not calculated for NDs.
'Sample data obtained from the 2017 Drainage Pond Groundwater Monitoring Report (SLR 2018)
2Total chloroethenes (ug/L) calculated as the sum of individual analyte concentrations
3Molar fraction is calculated for individual detected chloroethene congeners as the fraction of the total molar concentration

“Total chloroethenes calculated using the higher of the parent/duplicate concentrations for each chloroethene

For definitions, refer to the Acronyms and Abbreviations section.
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2019 DRAINAGE POND GROUNDWATER MONITORING REPORT FINAL

6.0 CONCLUSIONS

In 2006, the Gore-Sober soil gas survey identified an unknown PCE source area east of
MW-11R. There is currently no evidence of a discreet point source of contamination. The site
was historically a drainage pond where contaminants could have settled out or been transported

by runoff.

The addition of monitoring wells MW-38S, MW-38D, MW-39, and MW-40 in 2010 helped to
fill data gaps associated with the Drainage Pond site, increased knowledge of contaminant
boundaries, and provided additional information on the natural attenuation that is occurring at
the site. Results from the 2019 groundwater monitoring effort indicate that chloroethenes persist
in the groundwater at similar concentrations to those detected in previous studies, and reductive
dechlorination may have stalled at DCE. Benzene has decreased in concentration and was not

found to be in exceedance of the GCL for the past two sample events.

The 2019 sampling event is the fourth in which chloroethene concentrations were less than
GCLs or ND in samples collected from MW-38D, which has a total well depth of 34.24 feet.
This comparatively deep well was installed to determine whether contaminants were present
below the groundwater interface, as results from samples collected from MW-11R (34 feet bgs)
might suggest. Unlike MW-11R, which has a screened interval of 5.0 to 34.0 feet bgs, MW-38D
is only screened at the interval from 30 to 34 feet bgs. The 2019 groundwater sample results
from MW-38D suggest that contaminants are not present at depth, while contaminant
concentrations detected in MW-11R are likely the result of mixing. Soil data from the 2010 site
investigation support the theory that contaminants are confined to the interval extending from

the ground surface to 11 feet bgs.

Although the 2019 groundwater monitoring effort provided recent data of the known
chloroethene plume, it did not define plume boundaries or verify the plume is not migrating.
According to hydrological assessments in 2013 and 2017, the prevailing groundwater flow

direction is westerly, away from the 2006 Gore-Sober soil gas plume delineation. Based on data
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from 2003 to 2019 at MW-34, and 2006 data at TW-1 and TW-2 (Figure A-3), the plume is
likely confined to the east side of Airport Industrial Road.
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7.0 RECOMMENDATIONS

Based on this report, the following actions are recommended for the Drainage Pond site:

e Continue biennial groundwater monitoring of wells MW-11R, MW-34, MW-38S [shallow],
MW-38D [deep], MW-39, and MW-40.

e Continue the use of a down-hole bladder pump for sample collection at MW-11R.

e Reinstate the monitoring of natural attenuation parameters, including dissolved and total
iron, dissolved and total manganese, total organic carbon, methane, sulfate, and nitrate-
nitrite (Wiedemeier et al. 1996).

e Further delineate the contaminant plume by advancing soil borings, installation temporary
groundwater well points, and installing additional groundwater monitoring wells
downgradient of the 2006 Gore-Sober soil gas plume.
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Comparison of Historic Groundwater Monitoring Results to 2019 Results

Table B-1

. Vinyl
Analyte: | Benzene PCE TCE cDCE tDCE Chloride
2014 ADEC GCL' (ug/L): 5 5 5 70 100 2
2019 ADEC GCLZ(ug/L): | 4.6 41 2.8 36 360 0.19
Monitoring 3 .
Well ID Sample Date Analytical Result (ug/L)
9/27/2005 9.5 27 14 630 3.8 5.3
11/2/2006 43 10.5 6.84 709 8.28 2.66
10/17/2007 5.1 25 5.5 650 46 2.4
10/21/2008 4.99 20.1 1.2 2,680 158 6.14
MW-11R 10/29/2010 6.72 23.5 458 873 7.29 6.94
12/5/2013 6.12 147 | ND (0.5) | 1,220 94 | ND(0.5)
ND
6/15/2017 178 32.7 24.1 1,490 14 ©075)
12/12/2019 128 135 7.4 1770 173 4.91
8/27/2003 ND (0.4) | ND (1.0) | ND (1.0) | ND (1.0) | ND (1.0) | ND (1.0)
8/27/2004 ND (0.4) | ND (1.0) | ND (1.0) | ND (1.0) | ND (1.0) | ND (1.0)
9/27/2005 ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0)
-~ 11/2/2006 ND (0.4) | ND (1.0) | ND (1.0) | ND (1.0) | ND (1.0) | ND (1.0)
10/7/2007 ND (0.2) | ND (0.2) | ND(0.2) | ND (0.2) | ND (0.2) | ND (0.2)
6/15/2017 ND (0.2) | ND (0.5) | ND (0.5) | ND (0.5) | ND (0.5) (0"(‘)'?5)
12/11/2019 0.200U | 0500 U | 0.500U | 0.500U | 0.500 U | 0.0750 U
10/29/2010 8.92 0.54J (ON(?Z) 59.7 0.6J 116
MW-38S 12/5/2013 12 ND (0.5) | ND (0.5) | 209 | ND(0.5) | ND (0.5)
6/15/2017 3.65 433 | 0397 166 1.08 1.44
12/11/2019 2.39 3.05 | 0580J | 250 2.16 1.86
ND ND ND ND ND
10/29/2010 ND(062) | 062y | (062) | (062) | (062) | (0.62)
12/5/2013 ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0) | ND (5.0)
MW-38D (5
6/15/2017 ND (02) | 0557) | ND(0.5) | 263 | ND(©5) | e
12/11/2019 0200U | 0500U | 0312J | 11.6 | 0.500U | 0.0750 U
10/29/2010 7.96 0.71 0.79 200 5.01 6.1
MW-39 6/15/2017 ND (0.2) | ND(0.5) | 05934 | 6.54 0.36 J (o'\é)?s)
12/11/2019 0548 | 0.500U | 0.852J | 641 3.17 1.74
10/29/2010 27 114 0.88 1,080 7.38 12.9
12/5/2013 2.8 ND (5.0) | ND (5.0) | _ 872 7.85 10.9
M40 6/15/2017 (Primary) 1.02 20.9 5.38 648 7.1 3.33
6/15/2017 (Duplicate) | 0.998 21.2 5.24 678 7.02 3.06
12/11/2019 (Primary) 11 5.61 2.27 863 9.09 2.67
12/11/2019 (Duplicate) | 1.02 6.08 2.45 797 8.42 2.5
Notes:

Bold value indicates value exceeds ADEC GCL

2014 ADEC 18 AAC 75. Table C Groundwater Human Health Cleanup Levels

22019 ADEC 18 AAC 75. Table C Groundwater Human Health Cleanup Levels

3Sample data obtained from the 2017 Drainage Pond Groundwater Monitoring Report (SLR 2018)
ND = Results is below the laboratory limit of detection.
U = Results is below the laboratory limit of detection.
J = The result is an estimated value because it is less than the limit of quantitation.

For additional definitions, refer to the Acronyms and Abbreviations section of the report.




Table B-2
Chloroethene Molar Fractions Trend Analysis

Monitoring I Total , Molar Fraction® _
Well ID Date' Ch'°'£:;;tf“es PCE TCE ¢DCE | tDCE C,‘\’I':rli’zle
9/27/2005 680 240% | 150% | 94.40% | 0.60% 1.10%
11/2/2006 737 0.80% | 0.70% | 96.80% | 1.10% 0.50%
10/17/2007 688 220% | 0.60% | 96.10% | 0.70% 0.50%
MWA1R | 1012172008 2.733 040% | 030% | 9840% | 0.60% 0.30%
10/29/2010 915 150% | 0.40% | 96.20% | 0.80% 1.10%
12/5/2013 1.044 0.70% - 98.50% | 0.80% -
6/15/2017 1,561 1.20% | 1.20% | 96.70% | 0.90% -
1211212019 1813 0.44% | 0.30% | 97.92% | 0.96% 0.38%
8/27/2003 ND - - - - -
8/27/2004 ND - - - - -
9/27/2005 ND - - - - -
MW-34 11/2/2006 ND - - - - -
10/7/2007 ND - - = = -
6/15/2017 ND - - - = =
12/11/2019 ND - - - - -
10/29/2010 62 0.50% - 95.90% | 1.00% 2.60%
12/5/2013 21 - - 100% - -
MW-38S 6/15/2017 173 150% | 020% | 96.50% | 0.60% 1.20%
12/11/2019 258 118% | 023% | 97.03% | 0.84% 0.72%
10/29/2010 ND - - - - -
12/5/2013 ND - - - - -
MW-38D 6/15/2017 4 9.80% | 11.10% | 79.10% = =
12/11/2019 12 - 262% | 97.38% = -
10/29/2010 213 020% | 0.30% | 93.20% | 2.30% 4.00%
MW-39 6/15/2017 7 - 6.00% | 89.10% | 4.90% | -
12/11/2019 70 - 1.22% | 91.75% | 4.54% 2.49%
10/29/2010 1102 010% | 0.10% | 97.60% | 0.70% 1.60%
M40 12/5/2013 861 - - 97.40% | 0.90% 1.70%
6/15/20177 715 180% | 060% | 96.00% | 1.00% 0.70%
12/11/2019° 883 0.64% | 026% | 97.77% | 1.03% 0.30%
Notes:

-- Molar fraction not calculated; results below laboratory limits of detection

'Sample data obtained from the 2017 Drainage Pond Groundwater Monitoring Report (SLR 2018)
2Total chloroethenes (ug/L) calculated as the sum of individual analyte concentrations
3Molar fraction is calculated for individual detected chloroethene congeners as the fraction of the total molar concentration
“Total chloroethenes calculated using the higher of the parent/duplicate concentrations for each chloroethene
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Groundwater Sampling Data Sheet

Site Name

FAT AT Dp

~ Weather Conditions

Well Inteqrity

A:_r;d) Fair Poor - O vlkﬂ

TOC Stickup (ft ags)

b

Depth to GW (ft btoc)

A

X.Glo

JACOBS

) Event

J’F‘il,}b] “DP G Maon

Well l-D Project Number
M - 28S [SFeasao0

PID Readings of Total VOCs {ppm}

Ambient ﬂ J _Breathing Zone 0 9] In Well O U

Date

Sampler Initials

12114

LXK

Well Information
Well

ing Material

PvC/ ss
Total [_);gm of Casing {ft blo-c]

14.95 @na

Casing Diameter({in) / Gallons per linear foot{gal/ft |

1 IU.U4L 2/0.163 /4/0653

61/1.469

I
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Il
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fye A0 gal.fftw;= 20 gaazesuga= (1.0 L
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Crange | Tl | TSRS | “Tsem | o) (sdunte) ) ‘o, | eetbuogy
0Z30] St piipl | _ 1 | |
0s40 [L2S 1S Ty243 | (30 1356 | (33 | 904 [IS.0S €92
0%43 035 30 10.4S [1343 ] 1.55 | (50 309 J303F |¥.33
oYL [oSolzs Jyyy Tz F-1118 1 ey2 434S | ny3 |g.32
0349 |osel30 4.2 [1aA) - 09y | (&1 V| 152 4P ]§. )2
0852 [0S0 130 14.32 1130301409V | (.§271349 4 0S|/ FX
0555 [0y 335433 1289 [0 F- 1S | ¢.3) |¥.92

0% Sl S&mon\.

;\)w’\nu)r A

(0. YV

Sample Collection Information

Star Time

035L

Finish Time / Date

0202 /423/u)

q

Depth of Tubing {ft btoc)

9. bl

Eguipment Used for Sampling
£ Peristaltic Pd@ Submersible Pump

sampLED: | DPS-MwW3§S~an) '

QC:

Dup MS/MSD

Ferrous Iron (Fe?") (mg/L) = |} / A
/

Container/Preservative

Analysis Requested
b{.hm A u"i\ pc£ ¥
TCL , hons DeL NG

Notes

Hyd s !/

Suggested Notation:

*— = notmeasured “v"= stable “+'= rising ="

= falling

“*" = all parameters stable

Page 1



Groundwater Sampling Data Sheet

JACOBS

Site Name Event Well ID Project Number ]
ADET FAT DP a0 W Meniitnine M) 38 SEGHSHW

(_J Date Sampler Initials

|
[2- h1-y2) 52z
Y Acceptable Range to Demonstrate Stability
Ti Gallons or Lit . + 10% or 0.2 mglt i Drawdown < 0.3
(HI-:::'?m) (Gallons or Liters) $0.2°C +3% i £0.1 =10mV  |£10%or 1 NTU 'y
Change Total Temperature Conductivity pC pH ORP Turbidity Water Level
2 c) {uSfcm) {mglL} {std units) {mv) {NTU) {fest bloc)
g e
P
’ / '
. 1
3
Vi
>
rd
/s
I
rd |
— 2] = 1
f/

// B




ot

Groundwater Sampling Data Sheet

Site Name

Aol FA)

ol

Weather Conditions

AV

~ Well Integrity
C@gﬂ) Fair  Poor

TOC Stickup (ftags) |

0495

———

SHOW WORK

Depth to Product (ft

Depth to GW (it btoc)

JACOBS

Event [ Project Number
_DP 60 Mgn fm ’S‘ID SEePS R
PID Readings of Total VOCs (ppm} Date Sampler Initials

i Ambient ﬂ -Q Breathing Zone b v In Well O Q

J)_Ju;ﬁ )

Well Information
Well Casing Material

Casing Diameter{in llen t linear foot{qal/ft

e
@ S8 1/0.041 ﬂ_0.1_63 4/0653 6/1.469
ml

£ 66

T i
34, ’)a (final) | -

well} (ft)] * gallons per linear foot of casing * 3

Max Purge Volume = (3"!. X l T - ﬁ Elﬁ ft) « _f:’_. l

roduct Thickness (ft} and Volume Recover

e

Max purge volume (3 well casing volumes) = [previous! lotal depth of casing (ft} ~ (depth to water[GW table well] or top of filter pack[submerged

L7 qam é: 124 a1 - 3.785 Lga =4 F. 2N

‘Well Purging Information

Sl

S

qiﬂi ﬁhmﬂdﬂﬁ

- Start Time r Finish Time Depth of Tubing (ft btoc) Eguipment Used for Purging
’Mﬁfr | Or‘ﬁbll_) f éf) Bailer I{Penstaltlc Purm:»3 Submersible Pump
| e Color ' B 1% Sheen Purged Dry Meter Used Dunn Pur _lrz_'_' B
%’l[?e% Cloudy Brown | Q:l?ll' Msol(r’c?rr\:te @ l EB_E) . YSI Multi Meter (HIa_:;_hV Turbidimeter ./
[ Purging reached: @labﬂi_l:,—. Max Vol. E Purge water\.\;as: Treated @d}' Other Note:
ok : : Acceptable Range to Demonstrate Stabllity = l
A (eations ofThers) [~ 55 | 3% bl delis £0.1 £10mV  |+10% or 21 NTUTB"""“";’"‘“
Change | Total | _Tamf-'};rfimf mﬁﬂw [rr?é)u [stdptl;:\iisll {?\55 TrNrPfig? \_‘;Izt;rtl:;i‘_
0924 | St puugt | [ |
027 [1e 10 P3u¥ [ 210 [d.20 [315 1293 [2.049 |33
0120 [0.3spas |30 [ 129~ [1.9F i} 04 20.943.2%.FY
10933 [p50l4.35 252 11597 [ 03) | LA%) 1S [ 305 [ 75
M3l 050229358 [ ]9 v o.t}?& 2.9+ 249 [2.db- 978
A3 |050]% }S 35 | 155 0.3F | 09434 -3.0 2.00 - 3%

1

- —]

T

OAY0

Start Time

Samp
Einish Time / Date

loa4 7 [12-016

Depth of Tubing (ft btoc)

ALY

| SAMPLE ID: |1 DPE, M 3D - A

QC: Dup MS/MSD

Suggested Notation:

*— " =not measured “v"=slable “+" =rising " = falling

Container/Preservative

Dx Hirmel VA | B

Analysis Requested
&.n}ﬂi\{.} NG, DCL, pang Dci,

Peg, e

le Collection Information

E uipment d for Samplin

{énstaltlc PuﬂD Submersible Pump

| Ferrous Iron (Fe?") (mg/L} =

————

Notes

“* = all parameters stabla

Page 1




JACOBS

Groundwater Sampling Data Sheet

Site Name Event Well ID Project Number
AOGT_FAT DP F0A AW Manttn ney Mw -28V) | SEEASA0 |
U Date Sampler Initials
| W (% 0] 2

Acceptable Range to Demonstrate Stability

Volume
Time (Gallons or Liters) o % 10% or 0.2 mglL Drawdown < 0.3
(HH:mm) +0.2°C 3% e +0.1 £ 10mV + 10% or +1 NTU M
Change Total Temperature Conductivity Do pH CRP Turbidity Water Level
{"C} {pSfcm) gL} (std units}) {mV) {NTL) {feet bloc)




Groundwater Sampling Data Sheet JACOBS
| . Well ID Project Number

Site Name ) Event

ADGT FAT DP_ G Minlonne 20 | a4 ISecasia
ID Readings Date Sampler Initials

Weather Conditions

G\['("(—“JBJ' Ambianl{:" ¢ Breathing Zone O 0 In Well 0 O ;}- o _ TL j‘f ﬂ(i_

Well Information

Well Inteqrity TOC Stickup {ft ags) Well Casing Material Casing Di ligmeter fin} Gallons per linear footigalift) |

e . “n
(Good) Fair Poor o (jq() @ S8 | 110041(:2!0163/; 4/0653 6/1.469
Depth to Product (ft} Depth W (ft btoc Tolal Depth of Casing {fibloc) |  Product Thickness (ft) and Volume Recovered (mL) |

l i ey 2? (fnal) | . ]
Max purge lume {3 well casing volumes] = [previous' total depth of casing (ft} — {depth to water[GW table well] of top of filter pack[submerged
well] {ft)] * gallons per linear foot of casing * 3

SHOWWORK  Max Purge Volume = (|9} - S ). anl' Saalit ,5'} 4,44 gar-sresugai= J3 T
Well Purging Informatlon

Stant Time I Finish Time [ Depth of Tubing (R btec Equipment Used for Purging
IO]S jDL{O | q_g'/)— | Bailer ﬁénslaltlcPt_Bb Submersible Pump
Color Sheen | Purged Dry | Meiler Used During Purgin
“8‘;21\3'(0;;:; B;‘O:n’- %ﬁt‘::;:te Y@es) 3 ] {:._YSI ML_ll_li .M1e_le_!'_____-_> EECI‘_T_“_'bTime'e-r 3
Purging reached: (Si'éb_ility) I\*Jl.ax Vol. IPurge walter was: TreateCSto Other Nofe: e
T Accaptable Range to Demonstrate Stablllty
e ‘G"“:"z‘@;{:o.z'c 3% mgzm £04 2f0mV s10%orst NTU | Sasalovn 0.3
018 | Stalk D}L . | 1 |
102 |4y o' | U 196 | 3.c0 | (.95 [-H5[ 9342 9.2
e [234[os [ 1.5 [ le20 1.0 [ 0.90v| -4l | §p.1S 19.2] |
1024 [274[05][ 20 [[we04 0.9 [4.93.]-952.0 [ 51.55[9.23 |
022 [209[05T3S 1313 0324 6.9 A-61 T4 34sk[q. &)
1025 [2300.5 2.0 [ 13434 0. 320 A3} A4-0e.5./359 [9.2] |
fog 320005135 1104035 4 a4 @1 [.9S [a.]]
7 ’i;éﬁ Pﬂmn@*{/—‘ Sk |
- 1 r =
i 1 . - ]
k - T
L 1 | | |

Sample Collection Information

Start Time Fini Depth of Tubing {ft btoc) | Eqguipment Used for Sampling S|

l 0 {c L’ 5 aq. 24' Clsr_eristallic Pin_'_p:)ubmersible Pump |

| SAMPLE ID: 14 qug ﬂ\\\f"fo bN?&l up \}MSIMSD Ferrous Iron (Fe?"} (mg/L) = N;ﬂ
Contai nerlPreservallveV Analysis Requested Re ueste Notes !

, ol NOMICY  Wrenzens D pani- DCE,
(2)  Zx o il PCE, TeE Ve
Suggested Notation:

Page 1

“— " = not measured "¥"=slable “+"=rising “"=falling "= all parameters slable



Groundwater Sampling Data Sheet JACOBS

Site Name Event Well ID | Project Number-l
NOOY FAL DP 2014 G Moninne MW -4 [SECASWD
'L_J Date | Sampler Initials
R-n-n T TR

Volume Acceptable Range to Demonstrate Stability

Time {Gallons or Liters) . % 10% of 0.2 mglL [Drawdown < 0.3
(HH:mem) t02°C 1 3% fukichauar s et} £0.1 +10mV |+ 10% or 21 NTU
Change | Total | Temperature | Conductivity DO pH ORP Turbidity
% {"C} {uSicm} {mgiL) {std unils) MV} (NTU)




o

Groundwater Sampling Data Sheet JACOBS

Site Name Event | Well I Project Number
ADol FAT 27 | A0l9 6K thea [ Mwd]  |#WTT
Weather Conditions PID Readings of Total VOCs (ppm) Date Sampler Initials

Oy E‘ﬂ&f, ook Ambiemﬂ_Oareathingzonga O nwen 0.0 ID_)H!‘} 4 Tl_/ JK~

Well Information

[ Well Integrity [ TOC Stickup (ft ags) Well Casing Material Casing Diamgter(inll Gallons per linear foot(gal/ft}
I
(Good ) Fair  Poor -(.5 g VO ss 110041 €/0.169 4/0653 6/1.469
Depth to Product (ft) | " Depth VW (ft btoc | Total Dept ing { Product Thickness {ft) and Volume Recovered {mL}
s 7,04 [ | 01 (final) | —

Max purge volume (3 well casing volumes] = [previous? total depth of casing (ft} - (depth to waler[GW table well] or top of filter pack[submerged
hwell] (ft)] = gallons per linear foot of casing * 3

SHOW WORK  Max Purge Volume = ( 670 t - 7"‘1’ ft) {/ ."éggalmﬁ' L/[/l'gal »3.785 Ligal = E” \L
Well Purging Information

" StartTime " Finish Time Depth of Tubing (ft btoc) '[ Equipment Used for Purging
h_}é@— f f UL‘} ] Hﬁ E- L]'L{ |  Baller Peristaltic Pump> Submersible Pump
Color Odor Sheen | Purged Dry Meter Used Eﬂmlﬂi_f\ﬂ

lear ) Cloudy Brown None Moderate Yes Yes e 2 s ____‘-a
gr::rj } (Fai¥  Strong @ ] No l (YS! Multi Mete? C M Turbidimeter '
- v -
Purgung reached: (ﬁ—at_)llryx’m x Vol. IPurge waterwa@ ; )

Cher  Note:

Vol Acceptable Ranga to Demonstrate Stability

Time Jigh| StSafions g LAersLt D 2 :C £3% | .“”‘I d2moL £0.1 £10mV [ 10% or 1 NTU |Drawdown <0.3
' e Conductivity DO e pHE ORP Turbidty Water Level
{uSfem) {mgh) {std units) {mv) {NTU} {feet bloc)

a4l

1 26893317 4] |
|35% s }'3 ~3_ L d10.5] Cﬁqq_

(2684 .43 | 1154 YF. Y 19.62]9.1F
§ Shnbl |

o

“

I = +

P (N | 1

Sample Collection Information

Start Time Finish Depth of Tubing {ft btoc) | Equipment Used for Sampling
| i J i l | E\ L;}_ H d] ID lO ' = “Peristaltic Pump_ Submersible Pump
| [ sampLei: (G DPS M A3A-5v | ac: oup MsmsD Ferrous Iron (Fe?) {mgiL) = JU /A

Container/Preservative AnaIySIs Requested Notes

L He Benzens, e, Xk,
Dx o m \M/ ons-OC%, PCE TEE

Suggested Notation:

*— " =not measured “¥"=stable "+"=rising “" =faling "*" = all parameters stable Page 1



Groundwater Sampling Data Sheet JACOBS

Site Name Event Well iD Project Number
gDOY FAY PP 209 AW Mondvinn, | MW-3% 5F6ASI0
\*) Date | Sampler lnitials

R} | njoe

Volume Acceptable Range to Demonstrate Stability

Tima (Gallons or Liters) " + 10% or 0.2 mglL Drawdown < 0.3
(HH:mm) +0.2°C t 3% whichaver s greatir] 0.1 + 10 mv 4 10% or 1 NTU ft
Change Total Temperature Conductivity [2]s) pH ORP Turbidity Water Lavel
9 {'c} {uStom) {mgiL} {std units) {mv} NTU) {feet bloc)

%




Groundwater Sampling Data Sheet JACOBS

Site Name Event Well ID Project Numbear
ADOL £ AT DP 20190 OW Men M 245 cnSao
Weather Conditions PID Readings of Total VOCs (ppm Date Sampler Initials
4 \’I"F’Cﬂﬁ'i’ /\-).O"r Ambient 0. G Breathing Zone ﬂ O In Well {j O ]) j “ J] '9‘1 T!_ )IW,
K T — T 1 +

) Well Information_
Well Integrity [ TOC Stickup (ft ags) Well Casing Material C

asin Dia?n_ete_:r_ in) f Gallens per linear foot{galift

Good } Fair  Poor — A2 PVC) SS 17/0041( 2701837410653 6/1.460
Mo”7 | C.50 ! C_D | s
Depth to Product (ft) Depth to GW (ft btoc) Total Depth of Casing (ft blog) | W

\ 8,4 UL 17,30 wa | /a3

Max purge volume (3 well casing volumes) = [previ vious' total depth of casing (ft) - (depth to waler[GW table well] or top of filter pack[submerged
1] {f)] * gallons per linear foot of casing » 3

SHOWWORK  Max Purge Volume = ( i3 ;;tn DOm0l 3 gaim> ,6" R gal 3785 Ligal = . 5.
Well Purging Information

Start Time Einish Time | Depth of Tubing (ft btoc ﬂwﬁm
Jjﬂf?f) ja )Lﬂ G}HU Bailer lta/nstamc Pump) Submersible Pump
Colar T Odor Sheen Purged Dry Meler Used During Purging 1
gllza;r: Cloudy Brown Msot:::;a;le Y&:_\) éﬁ ¢ ] Multl Meter‘l Hat:l[fl_‘t_x_rbidimeten:i
IPurging reached: (—taﬁlb‘_} Max Vol. ] Purge water was: Treated(Stor Olher Note:
Volume i s Acceptable Range to Demonstrate Stabllity
‘H'ﬂ;:fm) {Gafons o Liters) S0 3¢ £3% *“”‘I #’gmi, £0.4 £10mV |2 10% or £1 NTy [Drawdown <0.3
Chan Total Temperature Conductivity Do pH ORP Turbidity Water Level
Ch || °Ch | (Skem) | (mgh) {std units) (mv) [NTU} {feet btoc)
131!4 SHarf purge - .. [
om.;ﬁ 125 B, A | 1374 323 [ 3.0 [193 PO % gg,
A loselizs 3.9 | 1148 1.3%v ]| 1.00422.3-[13.0) | B.55
JQJ!?. 0501225 403 | 154 l -1 .95 4232090 | L 52| gu
1215 [pse 30l | 1674 LHU3A 0.9F4 355 [ Y0¥ | §50]
‘;{um (ed | Prralrmuterd| Sizabls | _
b - ]
i
+
[ I N | I
Sample Collection Information
Start Time Finish Time / Date Depth of Tubing {ft bloc) _M}m@r_&@m
| 1 | 2 lLﬂ fl l‘f"r [_J'_Q-H Iﬁ Q}LT‘ O lIPenstaltnc‘l“um@. Submersible Pump
| SAMPLE ID: GI DP\S mMwE g QC: Oup MS/MSD Ferrous Iron (Fe?') (mgiL) = Hfﬁi - i
Container/Preservative

Analysis Requested Notes

%cn’tf.-mj N, DCE, o |
3x Yom(_VOR / cl e et s

Suggested Notation:

“ —*=notmeasured "v"=slable “+"=rising “" =falling “*" = all parameters stable Page 1



Groundwater Sampling Data Sheet

JACOBS

. Site Name Event Well ID | Project Number
ADST AT DR [ 201 6W  Méndnng Min-3Y |sFeasacd
B Date , Sampler |nitials

2 [n)e | )iz

Volume

Acceptable Range to Demonstrate Stability

Ti Gallons or Liters - £ 10% or 0.2 mglt. |Orawdown < 0.3
(HHomen) (Getons DLLISR} 027 £3% bt 0.1 £10mV [£10% or +1NTU k
Ch Total Temperature Conductivity DO pH ORP Turbidity Water Lavel
ange o "C} {uSfem) {mgiLy {std units} fmv} {NTU} {faet bloc}
rd
— S = | ERER—
/ f . -
//
/

/ I — e il i —
/ —




i

.Ltmvxdam.r!ovr‘

Groundwater Sampling Data Sheet

Site Name

| ADST £Al DP

Weather Conditions

o\

[ WellIntegrity Muug_sj

CGood” Far  Poor | (Y

" Depin to Product il | Depth to GW (L bioc
/A i P

JACOBS

Event

GW_Mon B ey

Well ID ]I Project Number

PID Readings of Total VOCs {ppm)
Ambient O J Breathlng Zone

C nwa 0.0

Date | Sampler Initiais

Well Information

ppala |7/ |

ngl Casing Material
PVC Ss

Casing Diameter{in} / Gallons per lingar fgolggallﬂ[
1I0041lf_ 2/0_.__!_511)4!0653 6/1.469

T Total Depth of Casing (ft btoc}
2 58Y nal

;'Max purge vblume (3 well casing volumes) = [previous' total ;:i-eplh of casing {ft) — (depth to waler[GW table well] or top of filter pack[submerged
well] {f)] » gallons per linear foot of casing * 3

~ Max Purge Volume = GHIS 10 T2 .00l 3gallft*£/q J 2. A0 gal « 3,785 Ligat = H I L

S |
Product Thickness (ft} and Volume Recovered {(mlL}
N j/\

sampLED: [GDPS- MR £ E

QC: Dup MS/IMSD

Container/Preservative

2 0 -l VoA /]

Analysis Requested
2 e VC, e e
e, hams | N

SHOW WORK
- Well Purging Information -
Start Time Einish Time Depth of Tubing (ft btoc) Equipment Used for Purgin Bilad ¢U
"Io_.))'}l j[,:s‘}" '0 A Bailer  Peristaltic Pump Submmi)
I Color QOdor ! Sheen [ Purged Dry | Meter Used During Purgin
S S| g s | O | Q| Cloimanied  seontuiidme”
| Purging rffhedcm Max Vol. | Purgewat-erwas: Treatedéité@ﬁl Other Note: )
Volu_m: ¥ T Acceptable Range to Demonstrate Stability
(Hmr:m) i fGanlionsorthers) +02°C 2% mgzm £0.1 $10mV |2 10% or £1 NTU D’aw‘"’f"t""“"sr
35S e Y [ayd 2.6 [ widH e [322 | 9422
o3 Y a.@,dﬂﬁ 202 [ 48071395 | b, ‘Iﬁw -3, (4024 | 9.4
ich) lostlo 2wy [ loor 23] 3.0v [-3%le (2283 | Q20|
ol 10sela.01 3.0 | j03d-| 333X F.0v | 4% -3 FA[T.23
e T o352 330 | joYA] 18T F.014 -68.6v] 3.3 2] 9.4 |
1050 [6.S [3.25) .44 | I(,SLIVL L6y | 3034544 8230 [922
0é3easla.o 349 [ 1SS SR 7 054+ 08 FA .10 [2.23]
[6SC [0S 4.5 ] 3q0 fu‘—ﬁ:}v‘“ L%y 3 05- -30.\1 2.2 | 9,22
Ej LN e Jably 7 { = 1
i | -]
- o9 Sample Collection Information
Start Time wlb Finish Time { Date Depth of Tubing (ft btoc) Eguipment Usedfor§_a_mglmg 151 “{{q
l 86 '}-- 1 Wﬁj-!}-{fg 1O ‘9\ Peristaltic Pump QSubmerS|bIe Pumg)J i

Ferrous Iron {Fe®*} {(mg/L) = - “,II %
“
Notes

Suggested Notation:

“—"=nolmeasured v "= slable "+ = rising

" = falling

“" = all parameters stable

Page 1
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Groundwater Sampling Data Sheet JACOBS

Site Name Event Well 1D Project Number
ADST FAT DY 2014 ¢ Mendainn | MW -1 15F645200
‘_-J Date Sampler Initials

2 )] |1 g

Acceptable Range to Demonstrate Stability

Volume
(Hﬂf:fm) (Gallons or Liters) £02°C + 3% 31702 s £0.1 $10mV  |£10% or£1NTU rD’““‘"":“ <03
- Temperature Condugtivity Do pH ORP T‘urbldity Water Level
Change | Total iC) {uSfcm) {mgL} {std units} {mv}) (NTU} {fesl Bloc)

—
A
P

=




APPENDIX E
ADEC ChecKklist



Laboratory Data Review Checklist

Completed By:

Kari Hagen

Title:

Chemist

Date:

2/04/2019

Consultant Firm:

Jacobs

Laboratory Name:

SGS

Laboratory Report Number:

1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

ADEC File Number:

100.38.188

Hazard Identification Number:

1923

November 2019 Page 1



1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

Note: Any N/A or No box checked must have an explanation in the comments box.

1. Laboratory

a. Did an ADEC CS approved laboratory receive and perform all of the submitted sample analyses?
YesX Noll N/A[L] Comments:

b. If the samples were transferred to another “network” laboratory or sub-contracted to an alternate
laboratory, was the laboratory performing the analyses ADEC CS approved?

YesX Nold N/ALI Comments:

SGS of Anchorage, AK performed all of the analyses.

2. Chain of Custody (CoC)

a. CoC information completed, signed, and dated (including released/received by)?

Yes Noll N/AC Comments:

b. Correct analyses requested?

Yes Noll N/AC Comments:

3. Laboratory Sample Receipt Documentation

a. Sample/cooler temperature documented and within range at receipt (0° to 6° C)?

YesX Nold N/ALI Comments:

Fairbanks temperature was 1.0°C
Anchorage temperature was 1.5°C

b. Sample preservation acceptable — acidified waters, Methanol preserved VOC soil (GRO, BTEX,
Volatile Chlorinated Solvents, etc.)?

YesX Nold N/ALI Comments:

November 2019 Page 2



1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

c. Sample condition documented — broken, leaking (Methanol), zero headspace (VOC vials)?

Yes Noll N/AC Comments:

No discrepancies were noted on the cooler receipt form.

d. If there were any discrepancies, were they documented? For example, incorrect sample
containers/preservation, sample temperature outside of acceptable range, insufficient or missing
samples, etc.?

Yes[] Nolld N/AKX Comments:

No discrepancies were noted on the cooler receipt form.

e. Data quality or usability affected?

Comments:

The data quality and usability were not affected.

4. Case Narrative

a. Present and understandable?

Yes Noll N/A] Comments:

b. Discrepancies, errors, or QC failures identified by the lab?

YesX Nold N/ALI Comments:

QC failures are discussed in the relevant sections of this checklist.

c. Were all corrective actions documented?

Yes[] Noll N/AKX Comments:

Corrective actions were not necessary.

d. What is the effect on data quality/usability according to the case narrative?

Comments:

The data quality and usability were not affected.

November 2019 Page 3



1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

5. Samples Results

a. Correct analyses performed/reported as requested on COC?

YesX Nold N/ALI Comments:

b. All applicable holding times met?
YesX Noll N/AUI Comments:

c. All soils reported on a dry weight basis?
Yes[] Noll N/A Comments:

Soil samples were not submitted with this project.

d. Are the reported LOQs less than the Cleanup Level or the minimum required detection level for
the project?

YesX Nolld N/ALI Comments:

e. Data quality or usability affected?

The data quality and usability were not affected.

6. QC Samples

a. Method Blank
1. One method blank reported per matrix, analysis and 20 samples?

YesX Nolld N/ALI Comments:

ii. All method blank results less than limit of quantitation (LOQ) or project specified objectives?
YesX Noll N/ALI Comments:

November 2019 Page 4



1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

iii. If above LOQ or project specified objectives, what samples are affected?
Comments:

No results were affected.

iv. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[] Nol[l N/AK Comments:

No results were affected.

v. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

b. Laboratory Control Sample/Duplicate (LCS/LCSD)

i.  Organics — One LCS/LCSD reported per matrix, analysis and 20 samples? (LCS/LCSD
required per AK methods, LCS required per SW846)

YesX Nold N/ALI Comments:

ii. Metals/Inorganics — one LCS and one sample duplicate reported per matrix, analysis and 20
samples?

Yesld Nold N/AKX Comments:

Metals/Inorganics were not requested.

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

YesX Nold N/AL] Comments:

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory
limits and project specified objectives, if applicable? RPD reported from LCS/LCSD, and or
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory

QC pages)
YesX Nold N/ALI Comments:

November 2019 Page 5



1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

No samples were affected.

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[] Nol[l N/AK Comments:

No samples were affected.

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

The data quality and usability were not affected.

c. Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Note: Leave blank if not required for project

i.  Organics — One MS/MSD reported per matrix, analysis and 20 samples?
YesL] Noll N/AL] Comments:

ii. Metals/Inorganics — one MS and one MSD reported per matrix, analysis and 20 samples?

Yes[] Nolld N/ALJ Comments:

iii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods: AK101 60%-120%,
AK102 75%-125%, AK103 60%-120%; all other analyses see the laboratory QC pages)

Yes[] Nolld N/ALJ Comments:
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1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

iv. Precision — All relative percent differences (RPD) reported and less than method or laboratory
limits and project specified objectives, if applicable? RPD reported from MS/MSD, and or
sample/sample duplicate. (AK Petroleum methods 20%; all other analyses see the laboratory

QC pages)
Yes[] Nold N/AOI Comments;

v. If %R or RPD is outside of acceptable limits, what samples are affected?
Comments:

vi. Do the affected sample(s) have data flags? If so, are the data flags clearly defined?
Yes[] Noll N/AUI Comments:

vii. Data quality or usability affected? (Use comment box to explain.)
Comments:

d. Surrogates — Organics Only or Isotope Dilution Analytes (IDA) — Isotope Dilution Methods Only

i. Are surrogate/IDA recoveries reported for organic analyses — field, QC and laboratory
samples?

YesX Nold N/ALI Comments:

ii. Accuracy — All percent recoveries (%R) reported and within method or laboratory limits and
project specified objectives, if applicable? (AK Petroleum methods 50-150 %R; all other
analyses see the laboratory report pages)

Yes[1 NoX N/AL] Comments:

SW8260: Surrogate, 1,2-Dichloroethane-D4 was recovered high in sample 19DPS-MW34-GW.

iii. Do the sample results with failed surrogate/IDA recoveries have data flags? If so, are the data
flags clearly defined?

Yesl] NoX N/AL] Comments:

The associated sample results were not qualified because they were nondetect.
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1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

iv. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

e. Trip Blanks

i.  One trip blank reported per matrix, analysis and for each cooler containing volatile samples?
(If not, enter explanation below.)

YesX Nold N/ALI Comments:

ii. Is the cooler used to transport the trip blank and VOA samples clearly indicated on the COC?
(If not, a comment explaining why must be entered below)

YesX Nold N/ALO] Comments:

iii. All results less than LOQ and project specified objectives?
YesX Noll N/AL] Comments:

iv. Ifabove LOQ or project specified objectives, what samples are affected?
Comments:

All TB results were nondetect.

v. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

f. Field Duplicate
i.  One field duplicate submitted per matrix, analysis and 10 project samples?

YesX Nold N/AOI Comments;

One field duplicate was submitted with 6 primary samples.

November 2019 Page 8



1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

1i. Submitted blind to lab?
Yes Nolll N/AL] Comments:

The following field duplicate was submitted with this SDG:
Primary/Duplicate ID:
19DPS-MW40-GW/19DPS-MW40-GWA

iii. Precision — All relative percent differences (RPD) less than specified project objectives?
(Recommended: 30% water, 50% soil)
RPD (%) = Absolute value of: (Ri1-R2) 4 100
(Ri+R2)/2)

Where Ri= Sample Concentration
Rz = Field Duplicate Concentration

YesX Nold N/ALI Comments:

RPDs were only evaluated if at least one result in the duplicate pair was greater than the LOD. If one
result was non-detect, the LOD value was used to calculate the RPD.

All RPDs were less than 30 percent.

iv. Data quality or usability affected? (Use the comment box to explain why or why not.)
Comments:

Data quality and usability were not affected.

g. Decontamination or Equipment Blank (If not applicable, a comment stating why must be entered
below)?

Yesl] NoX N/AL] Comments:

Only disposable sampling equipment or lab glassware were used for sample collection.

i.  All results less than LOQ and project specified objectives?
Yes[] Noll N/AKX Comments:

N/A

ii. Ifabove LOQ or project specified objectives, what samples are affected?
Comments:

N/A
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1199994

Laboratory Report Date:

12/19/2019

CS Site Name:

2019 Drainage Pond Groundwater Monitoring

iii. Data quality or usability affected?
Comments:

The data quality and usability were not affected.

7. Other Data Flags/Qualifiers (ACOE, AFCEE, Lab Specific, etc.)

a. Defined and appropriate?
YesX Nol[l N/A[L] Comments:

November 2019 Page 10
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[ Laboratory Report of Analysis

To: Jacobs Technology Inc.
794 University Ave #201
Fairbanks, AK 99709

Report Number: 1199994
Client Project:  ADOT FAI Drainage Pond SiteGWM

Dear Kari Hagen,

Enclosed are the results of the analytical services performed under the referenced project for the received
samples and associated QC as applicable. The samples are certified to meet the requirements of the National
Environmental Laboratory Accreditation Conference Standards. Copies of this report and supporting data will be
retained in our files for a period of ten years in the event they are required for future reference. All results are
intended to be used in their entirety and SGS is not responsible for use of less than the complete report. Any
samples submitted to our laboratory will be retained for a maximum of fourteen (14) days from the date of this
report unless other archiving requirements were included in the quote.

If there are any questions about the report or services performed during this project, please call Justin at (907)
562-2343. We will be happy to answer any questions or concerns which you may have.

Thank you for using SGS North America Inc. for your analytical services. We look forward to working with you
again on any additional analvtical needs.

Sincerely, - JUStin NE|Son
SGS North America Inc. ) 201 9.1 2.1 9
17:13:23 -09'00'

Justin Nelson Date
Project Manager
Justin.Nelson@sgs.com

Print Date: 12/19/2019 2:38:14PM Results via Engage

SGS North America Inc. 1200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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[ Case Narrative

SGS Client: Jacobs Technology Inc.
SGS Project: 1199994
Project Name/Site: ADOT FAI Drainage Pond SiteGWM
Project Contact: Kari Hagen

Refer to sample receipt form for information on sample condition.

19DPS-MW34-GW (1199994006) PS

8260C - Surrogate recovery for 1,2-dichloroethane-d4 does not meet QC criteria. The analytes associated with this
surrogate were not reported above the LOQ.

*QC comments may be associated with the field samples found in this report. When applicable, comments will be applied to
associated field samples.

Print Date: 12/19/2019 2:38:16PM

200 West Potter Drive, Anchorage, AK 99518
SGS North America Inc. t 907.562.2343 f 907.561.5301 www.us.sgs.com

| Member of SGS Group
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[ Laboratory Qualifiers

Enclosed are the analytical results associated with the above work order. The results apply to the samples as received.
All results are intended to be used in their entirety and SGS is not responsible for use of less than the complete report.
This document is issued by the Company under its General Conditions of Service accessible at
<http://www.sgs.com/en/Terms-and-Conditions.aspx>. Attention is drawn to the limitation of liability,
indenmification and jurisdiction issues defined therein.

Any holder of this document is advised that information contained hereon reflects the Company's findings at the time of
its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client
and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. Any unauthorized alteration, forgery or falsification of the context or appearance of this
document is unlawful and offenders may be prosecuted to the fullest extent of the law.

SGS maintains a formal Quality Assurance/Quality Control (QA/QC) program. A copy of our Quality Assurance Plan
(QAP), which outlines this program, is available at your request. The laboratory certification numbers are AK00971
(DW Chemistry & Microbiology) & 17-021 (CS) for ADEC and 2944.01 for DOD ELAP/ISO17025 (RCRA methods:
10208, 1311, 3010A, 3050B, 3520C, 3550C, 5030B, 5035A, 6020A, 7470A, 7471B, 8015C, 8021B, 8082A, 8260C,
8270D, 8270D-SIM, 9040C, 9045D, 9056A, 9060A, AK101 and AK102/103). SGS is only certified for the analytes
listed on our Drinking Water Certification (DW methods: 200.8, 2130B, 2320B, 2510B, 300.0, 4500-CN-C,E, 4500-H-B,
4500-NO3-F, 4500-P-E and 524.2) and only those analytes will be reported to the State of Alaska for compliance.
Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth by the
SGS QAP and, when applicable, other regulatory authorities.

The following descriptors or qualifiers may be found in your report:

* The analyte has exceeded allowable regulatory or control limits.

! Surrogate out of control limits.

B Indicates the analyte is found in a blank associated with the sample.
CCV/CVA/CVB Continuing Calibration Verification

CCCV/CVC/CVCA/CVCB Closing Continuing Calibration Verification

Note:

Print Date: 12/19/2019 2:38:18PM

CL Control Limit

DF Analytical Dilution Factor

DL Detection Limit (i.e., maximum method detection limit)
E The analyte result is above the calibrated range.

GT Greater Than

1B Instrument Blank

ICV Initial Calibration Verification

J The quantitation is an estimation.

LCS(D) Laboratory Control Spike (Duplicate)

LLQC/LLIQC Low Level Quantitation Check

LOD Limit of Detection (i.e., 1/2 of the LOQ)

LOQ Limit of Quantitation (i.e., reporting or practical quantitation limit)
LT Less Than

MB Method Blank

MS(D) Matrix Spike (Duplicate)

ND Indicates the analyte is not detected.

RPD Relative Percent Difference

U Indicates the analyte was analyzed for but not detected.

Sample summaries which include a result for "Total Solids" have already been adjusted for moisture content.
All DRO/RRO analyses are integrated per SOP.

SGS North America Inc.

200 West Potter Drive, Anchorage, AK 99518

t 907.562.2343 f 907.561.5301 www.us.sgs.com
| Member of SGS Group
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[

Sample Summary

Client Sample ID
19DPS-MW38S-GW

19DPS-MW38D-GW
19DPS-MW40-GW
19DPS-MW40-GWA
19DPS-MW39-GW
19DPS-MW34-GW
19DPS-MW11R-GW
19DPS-TBO01

Method
SW8260C

Print Date: 12/19/2019 2:38:19PM

SGS North America Inc.

Lab Sample ID
1199994001

1199994002
1199994003
1199994004
1199994005
1199994006
1199994007
1199994008

Collected

12/11/2019
12/11/2019
12/11/2019
12/11/2019
12/11/2019
12/11/2019
12/12/2019
12/11/2019

Method Description

Received

12/13/2019
12/13/2019
12/13/2019
12/13/2019
12/13/2019
12/13/2019
12/13/2019
12/13/2019

Volatile Organic Compounds(W)Custom List

200 West Potter Drive, Anchorage, AK 99518

Matrix
Water

(
Water (

Surface, Eff., Ground)
Surface, Eff., Ground)
Water (Surface, Eff., Ground)
Water (Surface, Eff., Ground)
Water (Surface, Eff., Ground)
Water (Surface, Eff., Ground)
Water (Surface, Eff., Ground)
Water (Surface, Eff., Ground)

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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[ Detectable Results Summary

Client Sample ID: 19DPS-MW38S-GW

Lab Sample ID: 1199994001 Parameter Result Units

Volatile GC/MS Benzene 2.39 ug/L
cis-1,2-Dichloroethene 250 ug/L
Tetrachloroethene 3.05 ug/L
trans-1,2-Dichloroethene 2.16 ug/L
Trichloroethene 0.580J ug/L
Vinyl chloride 1.86 ug/L

Client Sample ID: 19DPS-MW38D-GW

Lab Sample ID: 1199994002 Parameter Result Units

Volatile GC/MS cis-1,2-Dichloroethene 11.6 ug/L
Trichloroethene 0.312J ug/L

Client Sample ID: 19DPS-MW40-GW

Lab Sample ID: 1199994003 Parameter Result Units

Volatile GC/MS Benzene 1.10 ug/L
cis-1,2-Dichloroethene 863 ug/L
Tetrachloroethene 5.61 ug/L
trans-1,2-Dichloroethene 9.09 ug/L
Trichloroethene 2.27 ug/L
Vinyl chloride 2.67 ug/L

Client Sample ID: 19DPS-MW40-GWA

Lab Sample ID: 1199994004 Parameter Result Units

Volatile GC/MS Benzene 1.02 ug/L
cis-1,2-Dichloroethene 797 ug/L
Tetrachloroethene 6.08 ug/L
trans-1,2-Dichloroethene 8.42 ug/L
Trichloroethene 2.45 ug/L
Vinyl chloride 2.50 ug/L

Client Sample ID: 19DPS-MW39-GW

Lab Sample ID: 1199994005 Parameter Result Units

Volatile GC/MS Benzene 0.548 ug/L
cis-1,2-Dichloroethene 64.1 ug/L
trans-1,2-Dichloroethene 3.17 ug/L
Trichloroethene 0.852J ug/L
Vinyl chloride 1.74 ug/L

Client Sample ID: 19DPS-MW11R-GW

Lab Sample ID: 1199994007 Parameter Result Units

Volatile GC/MS Benzene 1.28 ug/L
cis-1,2-Dichloroethene 1770 ug/L
Tetrachloroethene 13.5 ug/L
trans-1,2-Dichloroethene 17.3 ug/L
Trichloroethene 7.40 ug/L
Vinyl chloride 4.91 ug/L

Print Date: 12/19/2019 2:38:21PM

200 West Potter Drive, Anchorage, AK 99518

SGS North America Inc. 14 907 562 2343 £ 907.561.5301 www.us.sgs.com

| Member of SGS Group
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~ Results of 199DPS-MW38S-GW

Client Sample ID: 19DPS-MW38S-GW

Client Project ID: ADOT FAI Drainage Pond SiteGWM
Lab Sample ID: 1199994001

Lab Project ID: 1199994

\_ Results by Volatile GC/MS

Parameter Result Qual LOQ/CL
Benzene 2.39 0.400
cis-1,2-Dichloroethene 250 10.0
Tetrachloroethene 3.05 1.00
trans-1,2-Dichloroethene 2.16 1.00
Trichloroethene 0.580 J 1.00
Vinyl chloride 1.86 0.150
Surrogates
1,2-Dichloroethane-D4 (surr) 106 81-118
4-Bromofluorobenzene (surr) 98 85-114
Toluene-d8 (surr) 96 89-112

Batch Information

Analytical Batch: VMS19727
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/18/19 18:07
Container ID: 1199994001-B

Analytical Batch: VMS19727
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/18/19 19:52
Container ID: 1199994001-B

Print Date: 12/19/2019 2:38:22PM

Collection Date: 12/11/19 08:56
Received Date: 12/13/19 08:58

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location: MW-38S

DL Units DE
0.120 ug/L 1
3.10 ug/L 10
0.310 ug/L 1
0.310 ug/L 1
0.310 ug/L 1
0.0500 ug/L 1

% 1
% 1
% 1

Prep Batch: VXX35329

Prep Method: SW5030B

Prep Date/Time: 12/18/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

Prep Batch: VXX35329

Prep Method: SW5030B

Prep Date/Time: 12/18/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. |y 907 562 2343 £907.561.5301
|

WWW.US.sgs.com

Allowable
Limits Date Analyzed

12/18/19 18:07
12/18/19 19:52
12/18/19 18:07
12/18/19 18:07
12/18/19 18:07
12/18/19 18:07

12/18/19 18:07
12/18/19 18:07
12/18/19 18:07

J flagging is activated

Member of SGS Group
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~ Results of 19DPS-MW38D-GW

Client Sample ID: 19DPS-MW38D-GW Collection Date: 12/11/19 09:40
Client Project ID: ADOT FAI Drainage Pond SiteGWM Received Date: 12/13/19 08:58

Lab Sample ID: 1199994002 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1199994 Solids (%):

Location: MW-38D

\_ Results by Volatile GC/MS

Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Benzene 0.200 U 0.400 0.120 ug/L 1 12/16/19 19:47
cis-1,2-Dichloroethene 11.6 1.00 0.310 ug/L 1 12/16/19 19:47
Tetrachloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 19:47
trans-1,2-Dichloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 19:47
Trichloroethene 0.312J 1.00 0.310 ug/L 1 12/16/19 19:47
Vinyl chloride 0.0750 U 0.150 0.0500 ug/L 1 12/16/19 19:47
Surrogates
1,2-Dichloroethane-D4 (surr) 116 81-118 % 1 12/16/19 19:47
4-Bromofluorobenzene (surr) 98.5 85-114 % 1 12/16/19 19:47
Toluene-d8 (surr) 97.8 89-112 % 1 12/16/19 19:47
Batch Information
Analytical Batch: VMS19724 Prep Batch: VXX35325
Analytical Method: SW8260C Prep Method: SW5030B
Analyst: NRB Prep Date/Time: 12/16/19 06:00
Analytical Date/Time: 12/16/19 19:47 Prep Initial Wt./Vol.: 5 mL
Container ID: 1199994002-A Prep Extract Vol: 5 mL
Print Date: 12/19/2019 2:38:22PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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~ Results of 199DPS-MW40-GW

Client Sample ID: 19DPS-MW40-GW

Client Project ID: ADOT FAI Drainage Pond SiteGWM
Lab Sample ID: 1199994003

Lab Project ID: 1199994

\_ Results by Volatile GC/MS

Parameter Result Qual
Benzene 1.10
cis-1,2-Dichloroethene 863
Tetrachloroethene 5.61
trans-1,2-Dichloroethene 9.09
Trichloroethene 2.27
Vinyl chloride 2.67
Surrogates
1,2-Dichloroethane-D4 (surr) 109
4-Bromofluorobenzene (surr) 97.6
Toluene-d8 (surr) 98.8

Batch Information

Analytical Batch: VMS19724
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/16/19 20:02
Container ID: 1199994003-A

Analytical Batch: VMS19727
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/18/19 20:07
Container ID: 1199994003-B

Print Date: 12/19/2019 2:38:22PM

LOQ/CL
0.400
20.0
1.00
1.00
1.00
0.150

81-118
85-114
89-112

Collection Date: 12/11/19 10:40
Received Date: 12/13/19 08:58

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location: MW-40

DL Units DE
0.120 ug/L 1
6.20 ug/L 20
0.310 ug/L 1
0.310 ug/L 1
0.310 ug/L 1
0.0500 ug/L 1

% 1
% 1
% 1

Prep Batch: VXX35325

Prep Method: SW5030B

Prep Date/Time: 12/16/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

Prep Batch: VXX35329

Prep Method: SW5030B

Prep Date/Time: 12/18/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Allowable
Limits Date Analyzed

12/16/19 20:02
12/18/19 20:07
12/16/19 20:02
12/16/19 20:02
12/16/19 20:02
12/16/19 20:02

12/16/19 20:02
12/16/19 20:02
12/16/19 20:02

J flagging is activated

Member of SGS Group
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~ Results of 199DPS-MW40-GWA

Client Sample ID: 19DPS-MW40-GWA

Client Project ID: ADOT FAI Drainage Pond SiteGWM
Lab Sample ID: 1199994004

Lab Project ID: 1199994

\_ Results by Volatile GC/MS

Parameter Result Qual
Benzene 1.02
cis-1,2-Dichloroethene 797
Tetrachloroethene 6.08
trans-1,2-Dichloroethene 8.42
Trichloroethene 2.45
Vinyl chloride 2.50
Surrogates
1,2-Dichloroethane-D4 (surr) 106
4-Bromofluorobenzene (surr) 98.6
Toluene-d8 (surr) 98.8

Batch Information

Analytical Batch: VMS19724
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/16/19 20:16
Container ID: 1199994004-A

Analytical Batch: VMS19727
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/18/19 20:22
Container ID: 1199994004-B

Print Date: 12/19/2019 2:38:22PM

SGS North America Inc.

LOQ/CL
0.400
20.0
1.00
1.00
1.00
0.150

81-118
85-114
89-112

Collection Date: 12/11/19 10:40
Received Date: 12/13/19 08:58

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location: MW-40

DL Units DE
0.120 ug/L 1
6.20 ug/L 20
0.310 ug/L 1
0.310 ug/L 1
0.310 ug/L 1
0.0500 ug/L 1

% 1
% 1
% 1

Prep Batch: VXX35325

Prep Method: SW5030B

Prep Date/Time: 12/16/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

Prep Batch: VXX35329

Prep Method: SW5030B

Prep Date/Time: 12/18/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

200 West Potter Drive Anchorage, AK 95518
t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Allowable
Limits Date Analyzed

12/16/19 20:16
12/18/19 20:22
12/16/19 20:16
12/16/19 20:16
12/16/19 20:16
12/16/19 20:16

12/16/19 20:16
12/16/19 20:16
12/16/19 20:16

J flagging is activated

Member of SGS Group
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~ Results of 19DPS-MW39-GW

Client Sample ID: 19DPS-MW39-GW
Client Project ID: ADOT FAI Drainage Pond SiteGWM

Lab Sample ID: 1199994005
Lab Project ID: 1199994

\_ Results by Volatile GC/MS

Parameter

Benzene
cis-1,2-Dichloroethene
Tetrachloroethene
trans-1,2-Dichloroethene
Trichloroethene

Vinyl chloride

Surrogates
1,2-Dichloroethane-D4 (surr)
4-Bromofluorobenzene (surr)
Toluene-d8 (surr)

Batch Information

Analytical Batch: VMS19724
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/16/19 20:31
Container ID: 1199994005-A

Print Date: 12/19/2019 2:38:22PM

SGS North America Inc.

Result Qual LoQ/CL
0.548 0.400
64.1 1.00
0.500 U 1.00
3.17 1.00
0.852 J 1.00
1.74 0.150
95.7 81-118
97.2 85-114
102 89-112

Collection Date: 12/11/19 11:15
Received Date: 12/13/19 08:58
Matrix: Water (Surface, Eff., Ground)
Solids (%):

Location: MW-39

Allowable
DL Units DE Limits Date Analyzed
0.120 ug/L 1 12/16/19 20:31
0.310 ug/L 1 12/16/19 20:31
0.310 ug/L 1 12/16/19 20:31
0.310 ug/L 1 12/16/19 20:31
0.310 ug/L 1 12/16/19 20:31
0.0500 ug/L 1 12/16/19 20:31
% 1 12/16/19 20:31
% 1 12/16/19 20:31
% 1 12/16/19 20:31

Prep Batch: VXX35325

Prep Method: SW5030B

Prep Date/Time: 12/16/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

J flagging is activated

200 West Potter Drive Anchorage, AK 95518

t 907.562.2343 f 907.561.5301
|

WWW.US.sgs.com

Member of SGS Group
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~ Results of 19DPS-MW34-GW

Client Sample ID: 19DPS-MW34-GW Collection Date: 12/11/19 12:16
Client Project ID: ADOT FAI Drainage Pond SiteGWM Received Date: 12/13/19 08:58

Lab Sample ID: 1199994006 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1199994 Solids (%):

Location: MW-34

\_ Results by Volatile GC/MS

Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Benzene 0.200 U 0.400 0.120 ug/L 1 12/16/19 20:46
cis-1,2-Dichloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 20:46
Tetrachloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 20:46
trans-1,2-Dichloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 20:46
Trichloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 20:46
Vinyl chloride 0.0750 U 0.150 0.0500 ug/L 1 12/16/19 20:46
Surrogates
1,2-Dichloroethane-D4 (surr) 119 * 81-118 % 1 12/16/19 20:46
4-Bromofluorobenzene (surr) 97 85-114 % 1 12/16/19 20:46
Toluene-d8 (surr) 98.5 89-112 % 1 12/16/19 20:46
Batch Information
Analytical Batch: VMS19724 Prep Batch: VXX35325
Analytical Method: SW8260C Prep Method: SW5030B
Analyst: NRB Prep Date/Time: 12/16/19 06:00
Analytical Date/Time: 12/16/19 20:46 Prep Initial Wt./Vol.: 5 mL
Container ID: 1199994006-A Prep Extract Vol: 5 mL
Print Date: 12/19/2019 2:38:22PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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~ Results of 199DPS-MW11R-GW

Client Sample ID: 19DPS-MW11R-GW

Client Project ID: ADOT FAI Drainage Pond SiteGWM
Lab Sample ID: 1199994007

Lab Project ID: 1199994

\_ Results by Volatile GC/MS

Parameter Result Qual
Benzene 1.28
cis-1,2-Dichloroethene 1770
Tetrachloroethene 13.5
trans-1,2-Dichloroethene 17.3
Trichloroethene 7.40
Vinyl chloride 4.91
Surrogates
1,2-Dichloroethane-D4 (surr) 114
4-Bromofluorobenzene (surr) 97.6
Toluene-d8 (surr) 97.2

Batch Information

Analytical Batch: VMS19727
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/18/19 20:37
Container ID: 1199994007-B

Analytical Batch: VMS19724
Analytical Method: SW8260C
Analyst: NRB

Analytical Date/Time: 12/16/19 21:01
Container ID: 1199994007-A

Print Date: 12/19/2019 2:38:22PM

LOQ/CL
0.400
20.0
1.00
1.00
1.00
0.150

81-118
85-114
89-112

Collection Date: 12/12/19 10:57
Received Date: 12/13/19 08:58

Matrix: Water (Surface, Eff., Ground)

Solids (%):
Location: MW-11R

DL Units DE
0.120 ug/L 1
6.20 ug/L 20
0.310 ug/L 1
0.310 ug/L 1
0.310 ug/L 1
0.0500 ug/L 1

% 1
% 1
% 1

Prep Batch: VXX35329

Prep Method: SW5030B

Prep Date/Time: 12/18/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

Prep Batch: VXX35325

Prep Method: SW5030B

Prep Date/Time: 12/16/19 06:00
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc.

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Allowable
Limits Date Analyzed

12/16/19 21:01
12/18/19 20:37
12/16/19 21:01
12/16/19 21:01
12/16/19 21:01
12/16/19 21:01

12/16/19 21:01
12/16/19 21:01
12/16/19 21:01

J flagging is activated

Member of SGS Group
12 of 22




e Results of 19DPS-TB01

Client Sample ID: 19DPS-TB01 Collection Date: 12/11/19 08:00
Client Project ID: ADOT FAI Drainage Pond SiteGWM Received Date: 12/13/19 08:58

Lab Sample ID: 1199994008 Matrix: Water (Surface, Eff., Ground)
Lab Project ID: 1199994 Solids (%):

Location: 19DPS-TB01

\_ Results by Volatile GC/MS

Allowable
Parameter Result Qual LOQ/CL DL Units DFE Limits Date Analyzed
Benzene 0.200 U 0.400 0.120 ug/L 1 12/16/19 19:02
cis-1,2-Dichloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 19:02
Tetrachloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 19:02
trans-1,2-Dichloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 19:02
Trichloroethene 0.500 U 1.00 0.310 ug/L 1 12/16/19 19:02
Vinyl chloride 0.0750 U 0.150 0.0500 ug/L 1 12/16/19 19:02
Surrogates
1,2-Dichloroethane-D4 (surr) 118 81-118 % 1 12/16/19 19:02
4-Bromofluorobenzene (surr) 97.4 85-114 % 1 12/16/19 19:02
Toluene-d8 (surr) 96.6 89-112 % 1 12/16/19 19:02
Batch Information
Analytical Batch: VMS19724 Prep Batch: VXX35325
Analytical Method: SW8260C Prep Method: SW5030B
Analyst: NRB Prep Date/Time: 12/16/19 06:00
Analytical Date/Time: 12/16/19 19:02 Prep Initial Wt./Vol.: 5 mL
Container ID: 1199994008-A Prep Extract Vol: 5 mL
Print Date: 12/19/2019 2:38:22PM J flagging is activated

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 4 907 562 2343 £ 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank

Blank ID: MB for HBN 1803163 [VXX/35325] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1547060

QC for Samples:
1199994002, 1199994003, 1199994004, 1199994005, 1199994006, 1199994007, 1199994008

___ Results by SW8260C

Parameter Results LOQ/CL DL Units
Benzene 0.200U 0.400 0.120 ug/L
cis-1,2-Dichloroethene 0.500U 1.00 0.310 ug/L
Tetrachloroethene 0.500U 1.00 0.310 ug/L
trans-1,2-Dichloroethene 0.500U 1.00 0.310 ug/L
Trichloroethene 0.500U 1.00 0.310 ug/L
Vinyl chloride 0.0750U 0.150 0.0500 ug/L
Surrogates
1,2-Dichloroethane-D4 (surr) 103 81-118 %
4-Bromofluorobenzene (surr) 99.5 85-114 %
Toluene-d8 (surr) 95.9 89-112 %

Batch Information

Analytical Batch: VMS19724 Prep Batch: VXX35325

Analytical Method: SW8260C Prep Method: SW5030B

Instrument: VPA 780/5975 GC/MS Prep Date/Time: 12/16/2019 6:00:00AM
Analyst: NRB Prep Initial Wt./Vol.: 5 mL

Analytical Date/Time: 12/16/2019 3:58:00PM Prep Extract Vol: 5 mL

Print Date: 12/19/2019 2:38:24PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Anti-Foam Blank

Blank ID: AFB for HBN 1803163 [VXX/35325
Blank Lab ID: 1547063

QC for Samples:

. Results by SW8260C

Parameter Results
Benzene 0.200U
cis-1,2-Dichloroethene 0.500U
Tetrachloroethene 0.500U
trans-1,2-Dichloroethene 0.500U
Trichloroethene 0.500U
Vinyl chloride 0.0750U

Batch Information

Analytical Batch: VMS19724

Analytical Method: SW8260C

Instrument: VPA 780/5975 GC/MS

Analyst: NRB

Analytical Date/Time: 12/16/2019 11:01:00PM

Print Date: 12/19/2019 2:38:24PM

1199994002, 1199994003, 1199994004, 1199994005, 1199994006, 1199994007, 1199994008

~
Matrix: Water (Surface, Eff., Ground)
J
LOQ/CL DL Units
0.400 0.120 ug/L
1.00 0.310 ug/L
1.00 0.310 ug/L
1.00 0.310 ug/L
1.00 0.310 ug/L
0.150 0.0500 ug/L

Prep Batch: VXX35325

Prep Method: SW5030B

Prep Date/Time: 12/16/2019 6:00:00AM
Prep Initial Wt./Vol.: 5 mL

Prep Extract Vol: 5 mL

200 West Potter Drive Anchorage, AK 95518

SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike Lab ID: 1547061

QC for Samples:

‘.. Results by SW8260C

Parameter

Benzene
cis-1,2-Dichloroethene
Tetrachloroethene
trans-1,2-Dichloroethene
Trichloroethene

Vinyl chloride

Surrogates
1,2-Dichloroethane-D4 (surr)
4-Bromofluorobenzene (surr)

Toluene-d8 (surr)

Batch Information

Analytical Batch: VMS19724
Analytical Method: SW8260C

Date Analyzed: 12/16/2019 16:14

30
30
30
30
30
30

Blank Spike (ug/L)
Spike Result

28.1 94
24.5 82
27.8 93
255 85
28.8 96
25.0 83
104 104
103 103
101 101

Instrument: VPA 780/5975 GC/MS

Analyst: NRB

Print Date: 12/19/2019 2:38:25PM

SGS North America Inc.

Blank Spike ID: LCS for HBN 1199994 [VXX35325]

Spike Duplicate ID: LCSD for HBN 1199994

[VXX35325]

Spike Duplicate Lab ID: 1547062

Matrix: Water (Surface, Eff., Ground)

1199994002, 1199994003, 1199994004, 1199994005, 1199994006, 1199994007, 1199994008

Rec (%)

Spike Duplicate (ug/L)
Rec (%)

Spike Result

30
30
30
30
30
30

30
30
30

28.4
25.7
27.9
25.6
28.8
251

102
103
101

Prep Batch: VXX35325
Prep Method: SW5030B

102
103
101

cL

(79-120)
(78-123)
(74-129)
(75-124)
(79-123)
(58-137)
(81-118)
(85-114)
(89-112)

Prep Date/Time: 12/16/2019 06:00
Spike Init Wt./Vol.: 30 ug/L Extract Vol: 5 mL
Dupe Init Wt./Vol.: 30 ug/L Extract Vol: 5 mL

200 West Potter Drive Anchorage, AK 95518

RPD (%) RPDCL
0.80 (<20)
5.00 (<20)
0.46 (<20)
0.56 (<20)
0.03 (<20)
0.44 (<20)
2.70

0.08

0.03

t 907.562.2343 f 907.561.5301 www.us.sgs.com
|

Member of SGS Group
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— Method Blank ~

Blank ID: MB for HBN 1803221 [VXX/35329] Matrix: Water (Surface, Eff., Ground)
Blank Lab ID: 1547296

QC for Samples:
1199994001, 1199994003, 1199994004, 1199994007

___ Results by SW8260C J
Parameter Results LOQ/CL DL Units
Benzene 0.200U 0.400 0.120 ug/L
cis-1,2-Dichloroethene 0.500U 1.00 0.310 ug/L
Tetrachloroethene 0.500U 1.00 0.310 ug/L
trans-1,2-Dichloroethene 0.500U 1.00 0.310 ug/L
Trichloroethene 0.500U 1.00 0.310 ug/L
Vinyl chloride 0.0750U 0.150 0.0500 ug/L

Surrogates
1,2-Dichloroethane-D4 (surr) 105 81-118 %
4-Bromofluorobenzene (surr) 99.6 85-114 %
Toluene-d8 (surr) 94 .4 89-112 %

Batch Information

Analytical Batch: VMS19727 Prep Batch: VXX35329

Analytical Method: SW8260C Prep Method: SW5030B

Instrument: VPA 780/5975 GC/MS Prep Date/Time: 12/18/2019 6:00:00AM
Analyst: NRB Prep Initial Wt./Vol.: 5 mL

Analytical Date/Time: 12/18/2019 2:52:00PM Prep Extract Vol: 5 mL

Print Date: 12/19/2019 2:38:28PM

) 200 West Potter Drive Anchorage, AK 95518
SGS North America Inc. 14 907 562 2343 £907.561.5301 www.us.sgs.com
|

Member of SGS Group
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s Blank Spike Summary

Blank Spike ID: LCS for HBN 1199994 [VXX35329]

Blank Spike Lab ID: 1547297

Da( 6nalt Aey: 1221d2/19 15:/7

QC for Samples:

‘.. Resul® bt SW8260C

Parame(er

BenAene
cis8l,28ic<loroelene
heGac<loroeGene
Gans81,28ic<loroeCene
hric<loroeGene

Vint | c<loriye

Surrogates
1,28ic<loroeGaned4 (surr)
48romofluorobenAene (surr)

holuene8d (surr)

Batch Information

6nalt Gcal Bakc<: VMS19727
6nalt Gcal MeGoy: SW8260C

3/
3/
3/
3/
3/
3/

Blank Spike (ug4.)
Spike Resul0

32./ 17
3/ .2 1/1
3/ .4 1/1
3/d 13
311 1/4
25.4 d5
9d.2 9d
171 171

InsGumenQ VPA 780/5975 GC/MS

6naltsO NRB

PrinODa(e: 12z192/ 19 2:3d:3/ PM

SGS Nor( 6merica Inc.

171

2/ | WesOPo(@®r Drive 6nc<orage, 6K 9551d

Spike Duplica@® ID: LCSD for HBN 1199994

[VXX35329]

Spike DuplicaC Lab ID: 154729d

Ma@ix: Waer (Surface, Eff., Grouny)
1199994/ /1, 1199994/ / 3, 1199994/ / 4, 1199994/ | 7

Rec (%)

171

Spike  Resul0
3/ 31.5
3/ 29.5
3/ 29.5
3/ 3/.3
3/ 3/.5
3/ 25./

3/ oT

3/ 13

3/ 99.9

Spike Duplica@® (ugd.)

Rec (%)

15
9d
9d
171
172
d3

oT
13
171

Prep Ba®<: VXX35329
Prep MeGoy: SW5030B
Prep DaGzime: 12/18/2019 06:00
Spike IniOWQ2/ol.: 3/ ugd Ex@acOVol: 5 mL
Dupe IniOWQ2/ol.: 3/ ugd. ExGacOVol: 5 mL

|O
P

(79812/ )
(7d8123)
(748129 )
(758124 )
(798123 )
(5d8137 )
(d1811d)
(d58114 )
(d98112)

RPD (%) RPDCL
1.7/ -20)
2.4/ -2)
2.9/ -2)
1.d/ -2)
2.1 -2)
1.7/ -2)
2.2/

1.d/

/.97

t9/7.5T2.2343 9/ 7.5T1.53/ 1 www.us.sgs.com
|

Member of SGS Group
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¢cio6l

Chain-of-Custody Report

Collection Organization: Jacobs Chain-of-Custody: 19ADOT-DP01 Cooler ID: Rolling In the Deep NPDL Number: NA
Project Number: ADOT FAI Drainage Pond Site GWM Laboratory: SGS Bill To: Jacobs Report To: Jacobs
Collection | Collection Container Analyses Requested TAT
COC Sample ID Loc ID Date Time Sampler Quahtity Type Volume | Preservative Matrix Group QC (days) Notes:
Benzene, PCE, TCE,
19DPS-MW38S-GW MW-38S |12/11/2019 0856 TL/JR 3 VOA 40mL 4°C, HC1 WG SW8260B @ A L 14 Day |DCE, trans-DCE, and
Vinyl Chloride
Benzene, PCE, TCE,
19DPS-MW38D-GW MW-38D [12/11/2019 0940 TL/AJR 3 VOA 40mL 4°C, HC1 WG SW8260B @ AC 14 Day |DCE, trans-DCE, and
Vinyl Chloride
Benzene, PCE, TCE,
19DPS-MW40-GW MW-40 12/11/2019 1040 TL/JR 3 VOA 40mL 4°C, HC1 WG SW8260B @ A(‘/ 14 Day |DCE, trans-DCE, and
Vinyl Chloride
Benzene, PCE, TCE,
19DPS-MW40-GWA MW-40 12/11/2019 1040 TL/JR 3 VOA 40mL 4°C, HCI WG SW8260B @AC 14 Day |DCE, trans-DCE, and
Vinyl Chloride
Benzene, PCE, TCE,
19DPS-MW39-GW MW-39 12/11/2019 1115 TL/JR 3 VOA 40mL 4°C, HC1 WG SW8260B ®AC 14 Day |DCE, trans-DCE, and
Vinyl Chloride
) Benzene, PCE, TCE,
19DPS-MW34-GW MW-34 12/11/2019 1216 TL/IR 3 VOA 40mL 4°C, HC1 WG SW8260B G A(,_ 14 Day |DCE, trans-DCE, and
Vinyl Chloride
Benzene, PCE, TCE,
19DPS-MWI11R-GW MW-11R 12/12/2019 1057 TL/JR 3 VOA 40mL 4°C, HC1 WG SW8260B @A(’ 14 Day |DCE, trans-DCE, and
Vinyl Chloride
A ¢ Benzene, PCE, TCE,
19DPS-TBO1 19DPS-TBO1 [12/11/2019 0800 TL/R 3 VOA 40mL 4°C, HC1 WG SW8260B B 14 Day |DCE, trans-DCE, and
Vinyl Chloride
Special Instructions: - C
] o
Relinquish By; v(—lea Qs /KariHagen 12122019 \ /20D Relinquish By: % /éZé(ﬂ H \@b\b{(}tﬁ ‘ﬁl VL/ ¢ 1530
ame  _, - - . Date/Time ) l“*ﬁ Slgnat\éﬁ(imed Name (= \ i i Date/Time
Received By: % CQ%-*#\ {QM Ui & 2 /i) 9+636 cla Received By: = onp” WAVYINA 12(13/14 09’58
< STenature/Priwel Name - [ | Date/Time * Signature/Pfinted Name

LFID

€’ D™

ftew\\o = 1.0°

Dolile. 365705

1199994

MR




e-Sample Receipt Form

SGS Workorder #: 1199994 119 9 9 9 4

Review Criteria feondition (ves, o, niaf Exceptions Noted below
hain of Custody / Temperature Requirements
Were Custody Seals intact? Note # & location

c

" NIA"Exemption permitted if sampler hand carries/delivers.

1F 1B

COC accompanied samples?

DOD: Were samples received in COC corresponding coolers?|| N/A

" NIA"**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required

Temperature blank compliant* (i.e., 0-6 °C after CF)?. Cooler ID:| Rolling in the Deep @-°C Therm. ID:|D52
Cooler ID: @ °CTherm. ID:
If samples received without a temperature blank, the "cooler temperature" will be Cooler ID: @ °dTherm. ID:
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will -
be noted if neither is available. Cooler ID: @ QTherm. ID:
Cooler ID: @ °C{Therm. ID:
*If >6°C, were samples collected <8 hours ago? || NIA

If <0°C, were sample containers ice free? || N/A

Note: Identify containers received at non-compliant temperature .
Use form FS-0029 if more space is needed.

Holding Time /| Documentation / Sample Condition Requirements|Note: Refer to form F-083 "Sample Guide" for specific holding times.
Were samples received within holding time?

Do samples match COC** (i.e.,sample |IDs,dates/times collected)?_l
**Note: If times differ <1hr, record details & login per COC.

***Note: If sample information on containers differs from COC, SGS will default to COC information|

Were analytical requests clear? (i.e., method is specified for analyses
with multiple option for analysis (Ex: BTEX, Metals)

" NIA!!***Exemption permitted for metals (e.9,200.8/6020A).

Were proper containers (type/mass/volume/preservative***)used?-

Volatile / LL-Hg Requirements

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?
Were all water VOA vials free of headspace (i.e., bubbles < 6mm)?
Were all soil VOAs field extracted with MeOH+BFB?|| N/A

Note to Client: Any "No", answer above indicates non-compliance with standard procedures and may impact data quality.

Additional notes (if applicable):

F102b28REFn_20190325



e-Sample Receipt Form FBK

SGS Workorder #: 1199994 1199994

Review Criteria feondition (ves, o, niaf Exceptions Noted below

Chain of Custody / Temperature Requirements UExemption permitted if sampler hand carries/delivers.

Were Custody Seals intact? Note # & location|| N/A

COC accompanied samples?

DOD: Were samples received in COC corresponding coolers?

**Exemption permitted if chilled & collected <8 hours ago, or for samples where chilling is not required

Temperature blank compliant* (i.e., 0-6 °C after CF)?. Cooler ID:| Rolling In the Deep @-°C Therm. ID:|D65

Cooler ID: @ °CTherm. ID:

If samples received without a temperature blank, the "cooler temperature" will be Cooler ID: @ °dTherm. ID:
documented instead & "COOLER TEMP" will be noted to the right. "ambient" or "chilled" will -

be noted if neither is available. Cooler ID: @ QTherm. ID:

*If >6°C, were samples collected <8 hours ago?

If <0°C, were sample containers ice free? ||

Note: Identify containers received at non-compliant temperature .
Use form FS-0029 if more space is needed.

Holding Time / Documentation / Sample Condition Requirements|Note: Refer to form F-083 "Sample Guide" for specific holding times.
Do samples match COC** (i.e.,sample |IDs,dates/times collected)?| N/C

**Note: If times differ <1hr, record details & login per COC.

***Note: If sample information on containers differs from COC, SGS will default to COC information|

Were samples in good condition (no Ieaks/cracks/breakage)?-

Were analytical requests clear? (i.e., method is specified for analyses
with multiple option for analysis (Ex: BTEX, Metals)

Were Trip Blanks (i.e., VOAs, LL-Hg) in cooler with samples?”
Were all water VOA vials free of headspace (i.e., bubbles < 6mm)?|| N/C
Were all soil VOAs field extracted with MeOH+BFB?|| N/A

For Rush/Short Hold Time, was RUSH/Short HT email sent?|| N/A

Note to Client: Any "No", answer above indicates non-compliance with standard procedures and may impact data quality.

Additional notes (if applicable):

SGS Profile # 365105 365105

F10_SRFforTransfer2Dig?€al 20190703



Sample Containers and Preservatives

Container Id Preservative Container Container Id Preservative
Condition
1199994001-A HCL to pH < 2 OK
1199994001-B  HCLtopH <2 OK
1199994001-C HCL to pH < 2 oK
1199994002-A HCL to pH < 2 OK
1199994002-B  HCLtopH <2 OK
1199994002-C HCL to pH < 2 oK
1199994003-A HCLto pH < 2 OK
1199994003-B HCL to pH < 2 oK
1199994003-C HCL to pH < 2 OK
1199994004-A HCL to pH < 2 OK
1199994004-B HCL to pH < 2 OK
1199994004-C HCL to pH < 2 OK
1199994005-A HCLto pH < 2 oK
1199994005-B HCLto pH < 2 OK
1199994005-C HCL to pH < 2 OK
1199994006-A HCL to pH < 2 OK
1199994006-B HCLto pH < 2 OK
1199994006-C HCL to pH < 2 OK
1199994007-A  HCLtopH <2 OK
1199994007-B HCLto pH < 2 OK
1199994007-C HCLto pH < 2 OK
1199994008-A HCL to pH < 2 OK
1199994008-B HCL to pH < 2 OK
1199994008-C HCLto pH < 2 OK

Container Condition Glossary
Containers for bacteriological, low level mercury and VOA vials are not opened prior to analysis and will be
assigned condition code OK unless evidence indicates than an inappropriate container was submitted.

OK - The container was received at an acceptable pH for the analysis requested.

BU - The container was received with headspace greater than 6mm.

DM - The container was received damaged.

FR - The container was received frozen and not usable for Bacteria or BOD analyses.

IC - The container provided for microbiology analysis was not a laboratory-supplied, pre-sterilized
container and therefore was not suitable for analysis.

NC- The container provided was not preserved or was under-preserved. The method does not allow for
additional preservative added after collection.

PA - The container was received outside of the acceptable pH for the analysis requested. Preservative was
added upon receipt and the container is now at the correct pH. See the Sample Receipt Form for details on
the amount and lot # of the preservative added.

PH - The container was received outside of the acceptable pH for the analysis requested. Preservative was
added upon receipt, but was insufficient to bring the container to the correct pH for the analysis
requested. See the Sample Receipt Form for details on the amount and lot # of the preservative added.
QN - Insufficient sample quantity provided.

12/13/2019

Container
Condition

22 of 22
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µg/L 	micrograms per liter

AAC	Alaska Administrative Code 

ADEC	Alaska Department of Environmental Conservation

bgs	below ground surface

cDCE	cis-1,2-dichloroethylene

COC	contaminants of concern

CoC	chain of custody

D	deep

DCE	dichloroethylene

DL	detection limits

DOT&PF	Alaska Department of Transportation & Public Facilities

FAI	Fairbank International Airport

GCL	groundwater cleanup levels

Jacobs	Jacobs Engineering

LCS	laboratory control samples

LOD	limits of detection 

ND	nondetectLOQ	limits of quantitation



PCE	tetrachloroethylene

QC	quality control

S	shallow

SLR	SLR International Corporation

TCE	trichloroethylene

tDCE	trans-1,2-dDichloroethylene
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[bookmark: _Toc101159099][bookmark: _Toc174342905][bookmark: _Hlk22633143][bookmark: _Hlk22643366][bookmark: _Hlk22633130][bookmark: _Hlk32320875][bookmark: _Hlk31619773][bookmark: _Hlk32321518][bookmark: _Hlk32391102][bookmark: _Hlk32391179][bookmark: _Hlk32391153][bookmark: _Hlk32391207]The Alaska Department of Transportation & Public Facilities (DOT&PF) requested groundwater monitoring at the Alaska Department of Environmental Conservation Fairbank International Airport ((ADEC) FAI) - Drainage Pond site (File No. 100.38.188, Hazard ID 1923) located at the  Fairbanks International Airport (FAI) (Figures A-1 to A-3). At the request of DOT&PF, Jacobs Engineering (Jacobs)Group Inc. conducted groundwater monitoring on 11 and 12 December 2019. During the project, six wells were visited for groundwater sampling (MW-11R, MW-34, MW-38S [shallow], MW-38D [deep], MW-39, and MW-40). The investigation analyzed the following contaminants of concern (COC): benzene, tetrachloroethylene (PCE), trichloroethylene (TCE), cis-1,2-dichloroethylene (cis‑1,2‑dichloroethylenecDCE), trans‑-1,2‑-dDichloroethylene (tDCE), and vinyl chloride. 
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[bookmark: _Toc33096275][bookmark: _Toc33096435][bookmark: _Toc33118904][bookmark: _Toc33118951]PROJECT OBJECTIVES

The primary objectives of the 2019 groundwater monitoring project was were to as follows: 

Satisfy Alaska Department of Environmental Conservation (ADEC)’s biannual monitoring requirements. to; 

Assess the groundwater COC contaminant of concern concentrations in relation to the 2019 ADEC groundwater cleanup levels ([GCLs]) (ADEC 2019a), and .

Improve the understanding of plume behavior and groundwater conditions at the Drainage Pond site.

[bookmark: _Toc33096276][bookmark: _Toc33096436][bookmark: _Toc33118905][bookmark: _Toc33118952]SITE DESCRIPTION

[bookmark: _Hlk22557938]The Alaska Department of Transportation & Public Facilities (DOT&PF) is the owner and operator of Fairbanks International Airport (FAI), t. The Drainage Pond site includes FAI property and those adjacent to it. The Drainage Pond site is located within the Fairbanks Meridian, Township 1 South, Range 2 West, Section 24. Monitoring wells MW-11R, MW-38S, MW-38D, MW-39, and MW-40 are within block 02, Llot 07; and MW-34 is located in the right-of-way. The monitoring wells are located northwest of the FAI runways in the general vicinity of the Mail Trail Road and Airport Industrial Road intersection (Figure A-2). The proposed sampling at the site contains six monitoring wells closely grouped near the intersection. Monitoring wells MW-‑11R, MW-38S (14.55 feet below ground surface [bgs]), MW-38D (34.24 feet bgs), MW-‑39, and MW-40 are installed in a low-lying area to the east of Airport Industrial Road, MW-34 is located just west of the road. Groundwater aquifer in this area is believed to be perched on a thin silt lens in the vicinity of wells MW-39; and MW-40, which may taper toward MW-11R in the former drainage pond area (SLR International Corporation [SLR] 2018). 	Comment by Harvey, Melissa: I might have butchered what this sentence is trying to convey. Please verify.

[bookmark: _Toc33096277][bookmark: _Toc33096437][bookmark: _Toc33118906][bookmark: _Toc33118953]SITE HISTORY

[bookmark: _Hlk31626296]A fuel hydrant system was used to fuel aircraft on the FAI south apron in the 1980s,. iIn 1986, it was shut down due to operational and maintenance problems. FAI began site investigations in 1993 when free product, associated with the past fuel hydrant system, was discovered during a sewer line installation (ADEC 2019b). An investigation was performed in from 1997 andto 1998 concluded the hydrant fuel system was the source of groundwater contamination. In 1999, an initial site investigation was conducted at the present Drainage Pond site with monitoring wells installed near the Fuel Hydrant System pump building (MW-10), cross gradient of the Fuel Hydrant System pump building (MW-12), upgradient (MW-29 and MW-30), and near the 2019 investigation (MW-11) (Oasis 2006a). Results from this study revealed chlorinated solvents around MW-11. Annual groundwater sampling continued, and wells MW-34 and MW-35 were added in 2003 and 2005 (respectively). Data collected from these investigations produced results indicative of reductive dichlorination (sequential dechlorination from tetrachloroethylene (PCE) to trichloroethylene (TCE) to dichloroethylene (DCE) to vinyl chloride to ethylene). MW-11 was replaced in 2005 and installed deeper than the original depth (16 feet bgs) to 34.5 feet bgs; this well was renamed MW-11R (Oasis 2006a). In 2005, ADEC changed the site name from FIA FAI – Hydrant Fuel System to FIA FAI –- Drainage Pond with the objective to track solvents (ADEC 2019b). 

[bookmark: _Hlk31723513]In 2006, a soil gas and groundwater monitoring study were was conducted at the Drainage Pond site (Oasis 2006b). T the following monitoring wells were sampled for bBenzene, PCE, TCE, cis‑1,2‑dichloroethylene (cDCE), trans-1,2-dichloroethylene (tDCE), and vinyl chloride: MW‑-10, MW-11R, MW-12, MW 29R, MW-30R, MW-34, MW-35, MW-36, and MW-37. At the time of the investigation MW-11R was the only monitoring well that exceeded the 2006 GCLs for PCE, TCE, cDCE, and vinyl chloride (Oasis 2006b). 

[bookmark: _Hlk31802619]Groundwater sampling continued through 2007, 2008, and 2010, ; groundwater sampling was not conducted during 2009 (Oasis 2011). During the 2010 investigation, four new monitoring wells (MW-38S, MW-38D, MW-39, and MW-40) and one temporary were installed adjacent to MW-11R to characterize the magnitude and extent of chloroethene contamination in the area. In 2010, MW-11R continued to have GCL exceedances in PCE, TCE, cDCE, and vinyl chloride when compared to the ADEC cleanup levels.

Sampling at MW-11R, MW-34, MW-38S, MW-38D, MW-39, and MW-40 was conducted again in 2013 and in 2017 (ERM 2014; and SLR 2018). Chloroethenes exceeded GCLs for PCE, TCE, and cDCE at MW‑-11R for both investigations; PCE, TCE, and cDCE.  MW-38S and MW-40 also exceeded GCLs for cDCE and vinyl chloride. It should be noted tThat the 2014 GCLs changed in 2017 where the GCL concentrations for PCE were raised from 5 to 41 micrograms per liter (µug/L), and those for TCE were lowered from 5 to 2.8 µug/L ([SLR 2018]). 

[bookmark: _Toc33096278][bookmark: _Toc33096438][bookmark: _Toc33118907][bookmark: _Toc33118954]REDUCTIVE DECHLORINATION

As mentioned earlier, tThe reductive dechlorination process has been observed to occur at this site with the reduction of PCE concentrations and the subsequent daughter products. Reductive dechlorination of chloroethenes is important for bioremediation of polluted groundwater (Wiedemeier et al, 1996). One particularly important example for public health is the organochloride respiration of PCE and TCE by naturally occurring anaerobic bacteria. During reductive dechlorination, chlorine atoms are replaced by electrons coupled to hydrogen atoms, resulting in sequential dechlorination from PCE to TCE to DCE to vinyl chloride to ethylene. During reductive dechlorination,  cDCE is the most commonly formed isomer of DCE (Wiedemeier et al, 1996).

[bookmark: _Toc33096279][bookmark: _Toc33096439][bookmark: _Toc33100294][bookmark: _Toc33100389][bookmark: _Toc33118908][bookmark: _Toc33118955]

[bookmark: _Toc22804924][bookmark: _Toc22807898][bookmark: _Toc33096280][bookmark: _Toc33096440][bookmark: _Toc33118909][bookmark: _Toc33118956]FIELD ACTIVITIES

[bookmark: _Toc492806202][bookmark: _Toc493067827][bookmark: _Toc493162194][bookmark: _Toc493238043][bookmark: _Toc493319887][bookmark: _Toc492806203][bookmark: _Toc493067828][bookmark: _Toc493162195][bookmark: _Toc493238044][bookmark: _Toc493319888]Field activities during the 2019 investigation included a well integrity survey, well gauging, groundwater sampling, and waste management. All field work was conducted by ADEC Qualified Environmental Professionals from the Jacobs Engineering Group Inc. (Jacobs) Fairbanks office, Jennifer Robinson and Taylor Laiti. Field work began on 10 December 2019 with a preliminary site visit to familiarize staff with the site, identify hazards, and locate the wells. Well integrity survey, gauging, and groundwater monitoring occurred on 11 December 2019 for MW-34, MW-38S, MW-38D, MW-39, and MW-40 and 12 December 2019 for MW-11R. All field activities were documented in the field log book and groundwater monitoring reports forms (Appendices C and D). 





[bookmark: _Toc33118910][bookmark: _Toc33118957]WORK PLAN DEVIATIONS

Monitoring well survey was intended scheduled to occur concurrent to groundwater monitoring, ; however, due to the late field season and inclement weather, this has been postponed until sSpring  of 2020.

[bookmark: _Toc33118911][bookmark: _Toc33118958] MONITORING-WELL INTEGRITY AND GAUGING

While collecting groundwater samples, Jacobs field personnel inspected the monitoring-well caps, cover bolts, casing, and plugs. All sampled monitoring wells were in good condition with no apparent frost jacking (Table 1). 

All sampled monitoring wells were gauged using a water level meter with interface probe to measure depth to product (if applicable), depth to groundwater, and total well depth (Table 1). No free product was detected in the sampled monitoring wells. Monitoring well gauging information was used to calculate well volume and ultimately maximum purge volume required prior to collecting a groundwater sample from the monitoring well. The depth to groundwater information was also used to calculate groundwater elevation data (Section . A summary of monitoring well integrity, gauging, and groundwater depth data is included in Table 32-1. 

[bookmark: _Toc33120455]Table 2‑1. 
Status of Monitoring Wells and Depths from Wells Sampled In 2019.

		Well ID

		Integrity

		Depth to Product

		Depth to Groundwater 
(feet bgs)

		Total Well Depth 
(feet bgs)



		MW-11R

		Good

		No free product

		9.2

		33.94



		MW-34

		Good

		No free product

		8.40

		13.30



		MW-38S

		Good

		No free product

		8.66

		14.55



		MW-38D

		Good

		No free product

		8.66

		34.24



		MW-39

		Good

		No free product

		7.04

		16.19



		MW-40

		Good

		No free product

		8.27

		15.87







   

[bookmark: _Toc33096281][bookmark: _Toc33096441][bookmark: _Toc33118912][bookmark: _Toc33118959]GROUNDWATER SAMPLING

Groundwater samples were collected at each of the six proposed monitoring wells on 11 and 12 December 2019. Sampling activities were conducted by Taylor Laiti, Jacobs environmental engineer, and Jennifer Robinson, Jacobs geologist; b. Both sampling personnel are ADEC ‑qualified samplers. Groundwater sampling was conducted in general accordance with 2019 Drainage Pond Groundwater Monitoring Work Plan (Jacobs 2019), JE-SOP-4000 Low-Flow Groundwater Sampling (Jacobs 2019), and the ADEC Field Sampling Guidance (ADEC  2019c). 

For MW-11R, a down-hole bladder pump was used to sample groundwater per ADEC’s recommendation. For the remaining five wells, a peristaltic pump was utilized to collect samples. Prior to sampleing collection, groundwater was purged from the monitoring wells. An in‑-line flow through cell and multi-parameter water quality meter (YSI 556) were used to measure the following water quality parameters at 3- to 5-minute increments during well purging: temperature, pH, specific conductance, dissolved oxygen, oxidation-reduction potential. Turbidity and well drawdown height were also measured during purging using a turbidity meter and water level meter, respectively. 

Analytical samples were collected once water quality parameters stabilized, or after three well volumes were purged from each monitoring well. Water quality parameters were considered stable once three of the five parameters, excluding temperature, had met the parameter respective stability criteria for three successive readings, per the Jacobs 2019 work plan (Jacobs 2019). During the 2019 sampling event, water quality parameters reached stability prior to groundwater sample collection at each of the sampled wells. Final water quality parameters are presented in Table  32‑-2, and field sampling forms are presented in Appendix D.

[bookmark: _Toc33120456]Table 2‑2. 
Water Quality Parameters from Wells Sampled In 2019.

		[bookmark: _Hlk32239541]Well ID

		Temperature (ºC)

		Conductivity (µuS/cm)

		Dissolved Oxygen (mg/L)

		pH

		Oxidation-Reduction Potential (mV)

		Turbidity (NTU)



		MW-11R

		3.46

		1,047

		1.86

		7.08

		-70.1

		2.62



		MW-34

		4.11

		1,157

		1.43

		6.97

		35.5

		4.08



		MW-38S

		4.37

		1,259

		0.77

		6.86

		7.5

		6.31



		MW-38D

		3.68

		185

		0.37

		6.93

		-3.0

		2.06



		MW-39

		2.17

		1,358

		1.43

		7.15

		-88.2

		19.02



		MW-40

		3.50

		1,769

		0.78

		6.99

		-69.1

		24.75





Notes:

ºC = degrees Celsius

µS/cm  = micro-Siemens per centimeter 

mg/L = milligrams per liter

mV = millivolts

NTU = nephelometric turbidity units

1.1 [bookmark: _Toc33096282][bookmark: _Toc33096442][bookmark: _Toc33118913][bookmark: _Toc33118960]INVESTIGATION-DERIVED WASTE

Sampling was primarily conducted using disposable sampling equipment. When equipment decontamination was necessary, procedures were conducted in accordance with JE—SOP-2000 (Jacobs 2019). Investigation-derived non-hazardous waste included purge and decontamination water that was containerized in 55-gallon drums and stored at the FAI waste storage facility. Disposable personal protective equipment and sampling materials were bagged and disposed of at Fairbanks North Star Borough landfill.

[bookmark: _Toc33096283][bookmark: _Toc33096443][bookmark: _Toc33100298][bookmark: _Toc33100393][bookmark: _Toc33118914][bookmark: _Toc33118961]

2.0 [bookmark: _Toc33096284][bookmark: _Toc33096444][bookmark: _Toc33118915][bookmark: _Toc33118962]PROPOSED CLEANUP LEVELS

Analytical sample results collected during the project were screened against 2019 ADEC GCLs for contaminated sites specified in Alaska Administrative Code (AAC) Title 18, Chapter 75 (18  AAC  75) (ADEC 2019a). The following table (Table 43-1 identifies the target analytes/contaminants of concern, analytical method used, project GCLs, specifies the limit of detection (LOD). 

[bookmark: _Toc33120457]Table 3‑1. 
Project Groundwater Screening Levels.

		Analyte

		Method

		Project GCL 
(µug/L)

		LOD



		Benzene

		SW8260C

		4.6

		0.2.



		Tetrachloroethene (PCE)

		SW8260C

		41

		0.5



		Trichloroethene (TCE)

		SW8260C

		2.8

		0.5



		cis-1,2-Dichloroethene (cDCE)

		SW8260C

		36

		0.5



		trans-1,2-Dichloroethene (tDCE)

		SW8260C

		360

		0.5



		Vinyl chloride

		SW8260C

		0.19

		0.075





Note:

For definitions, refer to the Acronyms and Abbreviations section.



[bookmark: _Toc33096285][bookmark: _Toc33096445][bookmark: _Toc33100300][bookmark: _Toc33100395][bookmark: _Toc33118916][bookmark: _Toc33118963]

3.0 [bookmark: _Toc33096286][bookmark: _Toc33096446][bookmark: _Toc33118917][bookmark: _Toc33118964]QUALITY ASSURANCE ASSESSMENT

This section details the quality control (QC) and sample preservation practices employed during groundwater sample collection to ensure data quality. Analytical data packets received by the laboratory were reviewed data quality and usability by Kari Hagen, the Jacobs pProject Cchemist. Findings of the data review are presented in Section 5.2. 

3.1 [bookmark: _Toc33096287][bookmark: _Toc33096447][bookmark: _Toc33118918][bookmark: _Toc33118965]QUALITY CONTROL AND SAMPLE PRESERVATION

Samples were collected using the sample containers provided by SGS Environmental Services. Sample containers were labeled with the sample identification number, date and time of collection, sampler initials, and analysis requested. Samples temperature was maintained between 0 and 6 °degrees Celsius while in storage. The samples were submitted to SGS Environmental Services at the Fairbanks Alaska office for analytical testing. For quality controlQC, one duplicate and one trip blank were included in the analysis. 

3.2 [bookmark: _Toc33096288][bookmark: _Toc33096448][bookmark: _Toc33118919][bookmark: _Toc33118966]DATA QUALITY

[bookmark: _Hlk32395080]Jacobs performed this data quality review and completed the ADEC laboratory data review checklist for records associated with the analytical data (Appendix E). The Jacobs project chemist performed a completeness check to verify that data packages included all the requested information. All analytical data were reviewed, including the chain-of-custody (CoC) and sample receipt records, laboratory case narratives, and laboratory data (Appendix F). Analytical data were reviewed for methodology, sample holding times, laboratory blanks, limits of quantitation (LOQ), LODs, detection limits (DL), laboratory control sample (LCS) recoveries and precision. Other quality control (QC) parameters (initial calibration, continuing calibration, tuning, internal standards, interference check solutions, post-digestion spikes, and serial dilutions) were reviewed by means of the laboratory case narrative (Appendix F). The overall quality of the data was acceptable. No QC issues were identified during the review.

[bookmark: _Toc33096289][bookmark: _Toc33096449][bookmark: _Toc33100304][bookmark: _Toc33100399][bookmark: _Toc33118920][bookmark: _Toc33118967]

[bookmark: _Toc33096290][bookmark: _Toc33096450][bookmark: _Toc33118921][bookmark: _Toc33118968]RESULTS & AND FINDINGS

[bookmark: _Toc33096291][bookmark: _Toc33096451][bookmark: _Toc33118922][bookmark: _Toc33118969]ANALYTICAL RESULTS

[bookmark: _Hlk31958786][bookmark: _Hlk32219963]Table 56-1 presents the 2019 groundwater analytical results, ; these are also depicted on Figure  A-‑3 (Appendix A). Table B-1 (Appendix B) includes the historical and current results.. Appendix E is includes the ADEC Laboratory Data Review Checklist. and Appendix F presents the analytical results supplied by the laboratory. The 2019 groundwater results are summarized below, ; comparison to historical data is also provided in the narrative. Similar to past previous years, MW-11R continued to have the higher concentrations of chloroethenes then the other wells sampled. It should be noted thatMonitoring wells MW-38S, MW-38D, MW-39, and MW-40 are relatively new (established in 2010), whereas MW-11R data dates back to 2005 and MW-34 to 2003.

[bookmark: _Toc33120458]Table 5‑1. 
Groundwater Results from the 2019 Sampling Event. 

		[bookmark: _Hlk32226124]Analyte:

		Benzene 

		PCE 

		TCE 

		cDCE 

		tDCE 

		Vinyl Chloride 



		2019 ADEC GCL1 (µug/L):

		4.6

		41

		2.8

		36

		360

		0.19



		Monitoring Well ID

		Sample Date

		Analytical Result (µug/L)



		MW-11R

		12/12/2019

		1.28

		13.5

		7.40

		1,770

		17.3

		4.91



		MW-34

		12/11/2019

		0.200 U

		0.500 U

		0.500 U

		0.500 U

		0.500 U

		0.0750 U



		MW-38S

		12/11/2019

		2.39

		3.05

		0.580 J

		250

		2.16

		1.86



		MW-38D

		12/11/2019

		0.200 U

		0.500 U

		0.312 J

		11.6

		0.500 U

		0.0750 U



		MW-39

		12/11/2019

		0.548

		0.500 U

		0.852 J

		64.1

		3.17

		1.74



		MW-40

		12/11/2019

		1.10

		5.61

		2.27

		863

		9.09

		2.67



		MW-40A

		12/11/2019

		1.02

		6.08

		2.45

		797

		8.42

		2.50





Notes:

Bold value indicates value exceeds ADEC GCL.

118 AAC 75. Table C Groundwater Human Health Cleanup Levels

ADEC = Alaska Department of Environmental Conservation

GCL = groundwater cleanup level

ug/L = micrograms per liter

U = Results is below the laboratory limit of detection. 

J = The result is an estimated value because it is less than the limit of quantitation.

For definitions, refer to the Acronyms and Abbreviations section.



Benzene: In 2019 there were no exceedances of the GCL (4.6 µug/L), although wells MW-38D and MW-34 were the only wells where this analyte was non-detect (ND). Historically, benzene has exceeded the GCL at MW-11R, MW-38S, and MW-39 but has been below those concentrations during the last two sampling events. 

PCE: MW-11R had the highest concentration (13.5 µug/L) of PCE of all wells sampled in 2019, yet this is below the current GCL. As mentioned earlier, tThe GCL for PCE increased with the new ADEC regulations in 2017 from 5 µug/L to 41 µug/L, ; as a result, well MW-11R was in exceedance of historical GCLs for all years prior to the 2017 sample event but under forwas below the current regulatory standards. Other wells that hadwith detectable concentrations in 2019 are were MW-38S and MW-40. Historically, all other wells have been below the 2014 threshold except for MW-40, where it has ranged in concentrations from 6.08 µg/L (2019) to 21.2 µg/L (2017). 

TCE: The only well in 2019 to exceed the GCL (5.0 µug/L) for TCE is MW-11R (7.4 µug/L), t. This is down from the 2017 concentrations, but the exceedance is consistent across all sample years. Other wells that hadwith low but detectable concentrations in 2019 are were MW-38S and MW-40. This trend is consistent with past sampling events with the exception of MW-40 in 2017, when concentrations were just above the GCL. 

[bookmark: _Hlk31959578]cDCE: Four wells (MW-11R, MW-38S, MW-39, and MW-40) were in exceedance of the GCL (38 µug/L), with MW-11R having the highest concentration (1,770 µug/L). Similar to past previous years, MW-34 was non-detectND in 2019. Historically, MW-11R, MW-38S, MW-39, and MW-40 have exceeded in the past, with MW-11R having the highest concentrations for all years. 

tDCE: In 2019, tDCE was detected in wells MW-11R, MW-38S, MW-39, and MW-40, tDCE was detected but no wells were in exceedance of the GCL (360 µug/L), t. This pattern is consistent with historical data. 

[bookmark: _Hlk31962083]Vinyl cChloride: Exceedances of the GCL in 2019 included wells MW-11R, MW-38S, MW-39, and MW-40, ; the two remaining wells were non-detectND. Although MW-11R has had the highest concentration of all wells in 2019 and exceeded the GCL, it was non-detectND in 2017. 

The presence of chloroetheanes seems to persist at wells MW-11R, MW-38S, MW-39, and MW‑-40,; all are within or adjacent to the Gore-Sorber soil gas survey area of highest concentrations (Oasis 2006b). 

[bookmark: _Toc33096292][bookmark: _Toc33096452][bookmark: _Toc33118923][bookmark: _Toc33118970]REDUCTIVE DECHLORINATION

During the 2006 and 2010 Drainage Pond studies, the natural attenuation parameters were analyzed to assess the state of biodegradation of chlorinated compounds through reductive dechlorination in the groundwater plume. Based on those studies, and subsequent investigations, there is evidence that reductive dechlorination of PCE is occurring in the groundwater plume (Oasis 2011). This process has likely converted a substantial fraction of dissolved TCE to cDCE and tDCE, but the follow-on conversion to vinyl chloride is generally less effective, as evidenced by the relatively static concentrations of vinyl chloride at the monitoring wells. 

In order to better evaluate the reductive dechlorination process at this site, molar factions for each chloroetheane were calculated; this allows direct comparison between years despite annual variability in total concentration (Table 5-2). Over the years, there tends to be a slight downward trend in vinyl chloride and a slight increase of in tDCE. Studies of reductive dechlorination have found that when necessary conditions for completed dechlorination of PCE or TCE to ethylene are not present, degradation stalls at DCE (Northwind 2003). Although the groundwater conditions appear to favorable for reductive dechlorination (based on the 2006 and 2010 studiesy) the stall at DCE implies the process may not reach complete dechlorination to ethylene in the near future, if ever. 	Comment by Harvey, Melissa: Not listed in References section.

[bookmark: _Toc33120459]Table 5‑2. 
Chloroethene Molar Fraction Trends for Wells Sampled In 2019.  

		Monitoring Well ID

		Sample 
Date

		Total Chloroetheanes

		Molar Fraction



		

		

		µug/L

		PCE (%)

		TCE (%)

		cDCE (%)

		tDCE (%)

		Vinyl Chloride (%)



		MW-11R



		09/27/05

		680

		2.40%

		1.50%

		94.40%

		0.60%

		1.10%



		

		11/02/06

		737

		0.80%

		0.70%

		96.80%

		1.10%

		0.50%



		

		10/17/07

		688

		2.20%

		0.60%

		96.10%

		0.70%

		0.50%



		

		10/21/08

		2,733

		0.40%

		0.30%

		98.40%

		0.60%

		0.30%



		

		10/29/10

		915

		1.50%

		0.40%

		96.20%

		0.80%

		1.10%



		

		12/05/13

		1,244

		0.70%

		--

		98.50%

		0.80%

		--



		

		06/15/17

		1,561

		1.20%

		1.20%

		96.70%

		0.90%

		--



		

		12/12/2019

		1,813

		0.44%

		0.30%

		97.92%

		0.96%

		0.38%



		MW-34

		8/27/2003

		ND

		--

		--

		--

		--

		--



		

		8/27/2004

		ND

		--

		--

		--

		--

		--



		

		9/27/2005

		ND

		--

		--

		--

		--

		--



		

		11/2/2006

		ND

		--

		--

		--

		--

		--



		

		10/7/2007

		ND

		--

		--

		--

		--

		--



		

		6/15/2017

		ND

		--

		--

		--

		--

		--



		

		12/11/2019

		ND

		--

		--

		--

		--

		--



		MW-38S

		10/29/2010

		62

		0.50%

		--

		95.90%

		1.00%

		2.60%



		

		12/5/2013

		21

		--

		--

		100%

		--

		--



		

		6/15/2017

		173

		1.50%

		0.20%

		96.50%

		0.60%

		1.20%



		

		12/11/2019

		258

		1.18%

		0.23%

		97.03%

		0.84%

		0.72%



		MW-38D

		10/29/2010

		ND

		--

		--

		--

		--

		--



		

		12/5/2013

		ND

		--

		--

		--

		--

		--



		

		6/15/2017

		4

		9.80%

		11.10%

		79.10%

		--

		--



		

		12/11/2019

		12

		--

		2.62%

		97.38%

		--

		--



		MW-39

		10/29/2010

		213

		0.20%

		0.30%

		93.20%

		2.30%

		4.00%



		

		6/15/2017

		7

		--

		6.00%

		89.10%

		4.90%

		--



		

		12/11/2019

		70

		--

		1.22%

		91.75%

		4.54%

		2.49%



		MW-40

		10/29/2010

		1,102

		0.10%

		0.10%

		97.60%

		0.70%

		1.60%



		

		12/5/2013

		861

		--

		--

		97.40%

		0.90%

		1.70%



		

		6/15/2017

		715

		1.80%

		0.60%

		96.00%

		1.00%

		0.70%



		

		12/11/2019

		883

		0.64%

		0.26%

		97.77%

		1.03%

		0.30%





Note:

For definitions, refer to the Acronyms and  Abbreviations section.

[bookmark: _Toc33096293][bookmark: _Toc33096453][bookmark: _Toc33100308][bookmark: _Toc33100403][bookmark: _Toc33118924][bookmark: _Toc33118971]

[bookmark: _Toc33096294][bookmark: _Toc33096454][bookmark: _Toc33118925][bookmark: _Toc33118972]CONCLUSIONS

[bookmark: _Hlk32319287]In 2006, the Gore-Sober soil gas survey identified an unknown PCE source area of PCE east of MW‑-11R. There is currently no evidence of a discreet point source of contamination. The site was historically a drainage pond where contaminants could have settled out or been transported by runoff. 

The addition of MW-38S, MW-38D, MW-39, and MW-40 in 2010 helped to fill in data gaps in the area, increased knowledge of contaminant boundaries, and provided additional information on the natural attenuation that is occurring at the site. Results from the 2019 groundwater monitoring effort indicates that chloroethenes persist in the groundwater at similar concentrations found in the pastprevious studies, and reductive dechlorination may have stalled at DCE. Benzene has decreased in concentration and was not found to be in exceedance of the GCL for the past two sample events. 

The 2019 sampling event ismarks the fourth sample event that chloroethaenes were below GCLs or non-detectND at MW-38D (34.24 feet bgs). This relatively deep well was installed to determine if whether contaminants were present below the groundwater interval as MW-11R might suggest. Unlike MW-11R, which has a screened interval of 5.0 to 35.0 feet bgs, MW-38D is only screened at the 30 to 34  feet bgs interval,; the result from MW-38D suggests that contaminants are not present at depth and those present in MW-11R are likely from mixing. Soil data from the 2010 site investigation support the theory that contaminants are confined to the upper 11 feet bgs,   .

[bookmark: _Hlk32320418][bookmark: _Hlk32321730]Although the 2019 groundwater monitoring effort provided recent data of the known chloroethene plume, it did not define plume boundaries or verify the plume is not migrating. According to hydrology assessments in 2013 and 2017, the prevailing groundwater flow is in a westerly direction away from the 2006 Gore-Sober soil gas plume delineation. Based on data from  2003 to 2019 at MW-34 and 2006 data at TW-1 and TW-2, the plume is likely confined to the east side of Airport Industrial Road. 

[bookmark: _Toc33096295][bookmark: _Toc33096455][bookmark: _Toc33100310][bookmark: _Toc33100405][bookmark: _Toc33118926][bookmark: _Toc33118973]

[bookmark: _Toc33096296][bookmark: _Toc33096456][bookmark: _Toc33118927][bookmark: _Toc33118974]RECOMMENDATIONS   

Based on this report, the following actions are recommended for the former drainage pond area:

Continue bi-annual groundwater monitoring of MW-11R, MW-34, MW-38S [shallow], MW-38D [deep], MW-39, and MW-40.

Continue the use of a down-hole bladder pump for MW-11R.

Reinstate the monitoring of natural attenuation parameters, , includingthis includes: dissolved and total iron, dissolved and total manganese, total organic carbon, methane, sulfate, and nitrate-nitrite (Wiedemeier, et. Al., 19981996). 

Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, prepared for U.S. Environmental Protection Agency, Office of Research and Development, September

Explore the option of further site delineation by installing additional groundwater monitoring wells down gradient of the 2006 Gore-Sober soil gas plume.

· 
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Table B-1. 
Comparison of Historic Groundwater Monitoring Results to 2019 Results.

		[bookmark: RANGE!A1]Analyte:

		Benzene 

		PCE 

		TCE 

		cDCE 

		tDCE 

		Vinyl Chloride 



		2014 ADEC GCL1 (µug/L):

		5

		5

		5

		70

		100

		2



		2019 ADEC GCL2 (µug/L):

		4.6

		41

		2.8

		36

		360

		0.19



		Monitoring Well ID

		Sample Date3

		Analytical Result (µug/L)



		MW-11R

		9/27/2005

		9.5

		27

		14

		630

		3.8

		5.3



		

		11/2/2006

		4.3

		10.5

		6.84

		709

		8.28

		2.66



		

		10/17/2007

		5.1

		25

		5.5

		650

		4.6

		2.4



		

		10/21/2008

		4.99

		20.1

		11.2

		2,680

		15.8

		6.14



		

		10/29/2010

		6.72

		23.5

		4.58

		873

		7.29

		6.94



		

		12/5/2013

		6.12

		14.7

		ND (0.5)

		1,220

		9.4

		ND (0.5)



		

		6/15/2017

		1.78

		32.7

		24.1

		1,490

		14

		ND (0.075)



		

		12/12/2019

		1.28

		13.5

		7.4

		1770

		17.3

		4.91



		MW-34

		8/27/2003

		ND (0.4)

		ND (1.0)

		ND (1.0)

		ND (1.0)

		ND (1.0)

		ND (1.0)



		

		8/27/2004

		ND (0.4)

		ND (1.0)

		ND (1.0)

		ND (1.0)

		ND (1.0)

		ND (1.0)



		

		9/27/2005

		ND (5.0)

		ND (5.0)

		ND (5.0)

		ND (5.0)

		ND (5.0)

		ND (5.0)



		

		11/2/2006

		ND (0.4)

		ND (1.0)

		ND (1.0)

		ND (1.0)

		ND (1.0)

		ND (1.0)



		

		10/7/2007

		ND (0.2)

		ND (0.2)

		ND (0.2)

		ND (0.2)

		ND (0.2)

		ND (0.2)



		

		6/15/2017

		ND (0.2)

		ND (0.5)

		ND (0.5)

		ND (0.5)

		ND (0.5)

		ND (0.075)



		

		12/11/2019

		0.200 U

		0.500 U

		0.500 U

		0.500 U

		0.500 U

		0.0750 U



		MW-38S

		10/29/2010

		8.92

		0.54J

		ND (0.62)

		59.7

		0.6J

		1.16



		

		12/5/2013

		12

		ND (0.5)

		ND (0.5)

		20.9

		ND (0.5)

		ND (0.5)



		

		6/15/2017

		3.65

		4.33

		0.397J

		166

		1.08

		1.44



		

		12/11/2019

		2.39

		3.05

		0.580 J

		250

		2.16

		1.86



		MW-38D

		10/29/2010

		ND (0.62)

		ND (0.62)

		ND (0.62)

		ND (0.62)

		ND (0.62)

		ND (0.62)



		

		12/5/2013

		ND (5.0)

		ND (5.0)

		ND (5.0)

		ND (5.0)

		ND (5.0)

		ND (5.0)



		

		6/15/2017

		ND (0.2)

		0.557J

		ND (0.5)

		2.63

		ND (0.5)

		ND (0.075)



		

		12/11/2019

		0.200 U

		0.500 U

		0.312 J

		11.6

		0.500 U

		0.0750 U



		MW-39

		10/29/2010

		7.96

		0.71

		0.79

		200

		5.01

		6.1



		

		6/15/2017

		ND (0.2)

		ND (0.5)

		0.593 J

		6.54

		0.36 J

		ND (0.075)



		

		12/11/2019

		0.548

		0.500 U

		0.852 J

		64.1

		3.17

		1.74



		MW-40

		10/29/2010

		2.7

		1.14

		0.88

		1,080

		7.38

		12.9



		

		12/5/2013

		2.8

		ND (5.0)

		ND (5.0)

		872

		7.85

		10.9



		

		6/15/2017 (Primary) 

		1.02

		20.9

		5.38

		648

		7.1

		3.33



		

		6/15/2017 (Duplicate)

		0.998

		21.2

		5.24

		678

		7.02

		3.06



		

		12/11/2019 (Primary)

		1.1

		5.61

		2.27

		863

		9.09

		2.67



		

		12/11/2019 (Duplicate)

		1.02

		6.08

		2.45

		797

		8.42

		2.5



		Notes:



		Bold value indicates value exceeds ADEC GCL



		12014 ADEC 18 AAC 75. Table C Groundwater Human Health Cleanup Levels



		22019 ADEC 18 AAC 75. Table C Groundwater Human Health Cleanup Levels



		3Sample data obtained from the 2017 Drainage Pond Groundwater Monitoring Report (SLR 2018)



		ADEC = Alaska Department of Environmental Conservation



		GCL = groundwater cleanup level



		ug/L = micrograms per liter



		ND = Results is below the laboratory limit of detection. 



		U = Results is below the laboratory limit of detection. 



		J = The result is an estimated value because it is less than the limit of quantitation.





Notes:

Bold value indicates value exceeds ADEC GCL

12014 ADEC 18 AAC 75. Table C Groundwater Human Health Cleanup Levels

22019 ADEC 18 AAC 75. Table C Groundwater Human Health Cleanup Levels

3Sample data obtained from the 2017 Drainage Pond Groundwater Monitoring Report (SLR 2018)

ND = Results is below the laboratory limit of detection.

U = Results is below the laboratory limit of detection.

J = The result is an estimated value because it is less than the limit of quantitation.

For additional definitions, refer to the Acronyms and Abbreviations section of the report.



























Table B-2. 
Chloroethene Molar Fractions Trend Analysis.

		Monitoring Well ID

		Sample Date1

		Total Chloroethenes2 (µug/L)

		Molar Fraction3



		

		

		

		PCE 

		TCE 

		cDCE 

		tDCE 

		Vinyl Chloride 



		MW-11R

		9/27/2005

		680

		2.40%

		1.50%

		94.40%

		0.60%

		1.10%



		

		11/2/2006

		737

		0.80%

		0.70%

		96.80%

		1.10%

		0.50%



		

		10/17/2007

		688

		2.20%

		0.60%

		96.10%

		0.70%

		0.50%



		

		10/21/2008

		2,733

		0.40%

		0.30%

		98.40%

		0.60%

		0.30%



		

		10/29/2010

		915

		1.50%

		0.40%

		96.20%

		0.80%

		1.10%



		

		12/5/2013

		1,244

		0.70%

		--

		98.50%

		0.80%

		--



		

		6/15/2017

		1,561

		1.20%

		1.20%

		96.70%

		0.90%

		--



		

		12/12/2019

		1,813

		0.44%

		0.30%

		97.92%

		0.96%

		0.38%



		MW-34

		8/27/2003

		ND

		--

		--

		--

		--

		--



		

		8/27/2004

		ND

		--

		--

		--

		--

		--



		

		9/27/2005

		ND

		--

		--

		--

		--

		--



		

		11/2/2006

		ND

		--

		--

		--

		--

		--



		

		10/7/2007

		ND

		--

		--

		--

		--

		--



		

		6/15/2017

		ND

		--

		--

		--

		--

		--



		

		12/11/2019

		ND

		--

		--

		--

		--

		--



		MW-38S

		10/29/2010

		62

		0.50%

		--

		95.90%

		1.00%

		2.60%



		

		12/5/2013

		21

		--

		--

		100%

		--

		--



		

		6/15/2017

		173

		1.50%

		0.20%

		96.50%

		0.60%

		1.20%



		

		12/11/2019

		258

		1.18%

		0.23%

		97.03%

		0.84%

		0.72%



		MW-38D

		10/29/2010

		ND

		--

		--

		--

		--

		--



		

		12/5/2013

		ND

		--

		--

		--

		--

		--



		

		6/15/2017

		4

		9.80%

		11.10%

		79.10%

		--

		--



		

		12/11/2019

		12

		--

		2.62%

		97.38%

		--

		--



		MW-39

		10/29/2010

		213

		0.20%

		0.30%

		93.20%

		2.30%

		4.00%



		

		6/15/2017

		7

		--

		6.00%

		89.10%

		4.90%

		--



		

		12/11/2019

		70

		--

		1.22%

		91.75%

		4.54%

		2.49%



		MW-40

		10/29/2010

		1,102

		0.10%

		0.10%

		97.60%

		0.70%

		1.60%



		

		12/5/2013

		861

		--

		--

		97.40%

		0.90%

		1.70%



		

		6/15/20174

		715

		1.80%

		0.60%

		96.00%

		1.00%

		0.70%



		

		12/11/20194

		883

		0.64%

		0.26%

		97.77%

		1.03%

		0.30%



		Notes:



		--  Molar fraction not calculated; results below laboratory limits of detection



		1Sample data obtained from the 2017 Drainage Pond Groundwater Monitoring Report (SLR 2018)



		2Total chloroethenes (μg/L) calculated as the sum of individual analyte concentrations



		3Molar fraction is calculated for individual detected chloroethene congeners as the fraction of the total molar concentration



		4Total  chloroethenes calculated using the higher of the parent/duplicate concentrations for each chloroethene





Notes:

--  Molar fraction not calculated; results below laboratory limits of detection

1Sample data obtained from the 2017 Drainage Pond Groundwater Monitoring Report (SLR 2018)

2Total chloroethenes (μg/L) calculated as the sum of individual analyte concentrations

3Molar fraction is calculated for individual detected chloroethene congeners as the fraction of the total molar concentration

4Total chloroethenes calculated using the higher of the parent/duplicate concentrations for each chloroethene
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