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EXECUTIVE SUMMARY

This Limited Soil and Soil Gas Investigation was performed in accordance with the scope of
services outlined in Terracon Proposal No. P22177021, dated June 26, 2017. A total of six soil
borings (SB-01 through SB-06) and three soil vapor points (SVP-01 through SVP-03) were
installed at the site on September 15, 2017, to evaluate potential petroleum impacted soil and soil
gas based on historical oil and gas (O&G) extraction operations at the site. Soil and soil vapor
samples were collected and analyzed in accordance with the procedures outlined in Section 3.

Additionally, five soil borings (SB-07 through SB-11), which were converted to monitoring wells
MW-01R through MW-06R were installed to replace the monitoring wells destroyed or abandoned
by the operator during remedial activities. MW-03R was installed during the initial investigation
drilling activities as requested by the client on September 15, 2017. MW-01R, MW-02R, MW-04R,
MW-05R, and MW-06R were installed during a separate mobilization, on October 18, 2017,
specifically to replace the monitoring wells. Two additional SVPs (SVP-04 and SVP-05) were also
installed during the remobilization to assist in further delineation of soil vapor contaminants of
concern in off-site locations.

The initial Site Investigation Report was prepared for the client in October 2017; this Final
Investigation report includes a summary of our findings, conclusions, and recommendations for
the initial and additional investigation work to date. It should be recognized that details were not
included or fully developed in this section, and the report must be read in its entirety for a
comprehensive understanding of the items contained herein.

Findings

The lithology encountered at the site generally consists of clayey silt with trace amounts of sand
from approximately 0 to 7 feet below grade surface (bgs), underlain by soft clay to approximately
8 feet bgs. Layers of saturated sands and gravel were observed to soil boring termination at
approximately 12 to 16 feet bgs. The depth to groundwater ranged from approximately 7 to 10
feet bgs observed during drilling activities.

Soil at the property is impacted by total petroleum hydrocarbons as gasoline range organics (THP-
GRO) above the Colorado Oil and Gas Conservation Commission (COGCC) action levels, with a
maximum concentration of 1,490 milligrams per kilogram (mg/kg) in the soil sample collected from
SB-11 located on the southern property boundary. Based on field observations and reported
concentrations in soil samples collected as part of this investigation, the soil in the area of the
historical tank battery used during oil O&G operations is impacted with hydrocarbons typical of
O&G constituents.

Groundwater at the property is impacted by ethylbenzene, naphthalene, and total xylenes above
the Colorado Department of Public Health and Environment (CDPHE) Reg. 41 action levels, with
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concentrations of 738 micrograms per liter (µg/L), 140 µg/L, and 5,460 µg/L, respectively reported
in the groundwater sample collected from MW-01R located on the southern property boundary.
Based on field observations and reported concentrations in groundwater samples collected as
part of this investigation, the groundwater in the area of the historical tank battery used during oil
O&G operations is impacted with hydrocarbons typical of O&G constituents.

Volatile organic compound (VOC) constituents detected in the soil gas samples were compared
to the 2016 CDPHE Indoor Air Screening Concentrations (ASC) – Residential and Worker
Remediation Goals, and the June 2017 United States Environmental Protection Agency (EPA)
Residential and Industrial Indoor Air Regional Screening Levels (RSLs), after applying a 3%
attenuation factor for subslab soil gas per the USEPA Office of Solid Waste and Emergency
Response (OSWER) Technical Guide for Assessing and Mitigating the Gas Intrusion Pathway
from Subsurface Gas Sources to Indoor Air (OSWER Guidance, June 2015).  Reference to the
OSWER guidance is not meant to imply that the scope of this soil gas investigation was designed
to include the guidance’s subsurface characterization criteria or that Terracon conducted a
detailed vapor intrusion risk assessment. Reported concentrations are also summarized in Table
3 of Appendix B and the laboratory report is provided in Appendix D of this report.

A number of VOCs were reported across the site above Residential and Industrial RSLs. After
applying the 3% attenuation factor, ethylbenzene and 2-propanol (isopropyl) alcohol were
reported in soil gas at concentrations exceeding EPA Residential RSLs. Ethylbenzene is a
hydrocarbon typically associated with O&G constituents. Isopropyl alcohol can be used as a
cleaner for drilling equipment used in O&G production. Methane was not reported above its
respective laboratory detection limit in any of the soil gas samples collected as part of this
investigation. Based on laboratory analytical detections, the site soil gas is impacted with VOCs
above regulatory limits.

Conclusions

Soil, groundwater, and soil gas at the site has been impacted by a potential release characteristic
of a release associated with O&G operations. The source of the potential spills is believed to be
in the location of the former tank battery and separator areas. Based on the proximity of the
southern property line of the site to the historical tank battery location, there is a high potential for
contaminated soil and groundwater and soil vapor to be impacting the off-site property to the
south.

Recommendations

Terracon recommends additional soil and groundwater investigation activities on the southern off-
site property to assess the extent of petroleum contaminated soil and groundwater.

Terracon also recommends consultation with CDPHE and COGCC regarding potential regulatory
involvement driven by the findings of VOCs in soil, groundwater, and soil gas related to O&G
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production during this investigation. It is recommended, based on reported levels of VOCs in soil
and groundwater, that a potential spill is reported to CDPHE and seek recommendations from the
regulatory body on requirements for future investigation and potential remediation at the site.

Terracon recommends consultation with an environmental attorney regarding clarification of
potential reporting obligations and potential environmental risk or liability in connection with
constituents of concern detected in the on-site groundwater during this investigation.
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 SITE DESCRIPTION

Site Name Rider #1 O&G Well Site

Site Location 11159 East County Line Road, Longmont, Colorado

A Topographic Map showing the site location is included as Exhibit 1 and a Site Diagram is
included as Exhibit 2 in Appendix A.

 SCOPE OF SERVICES

In 2012, Terracon was retained by the City of Longmont (COL) to assess seventeen plugged and
abandoned oil and gas wells located within the City of Longmont limits.  The objective of the 2012
assessment was to provide information concerning the plugging and abandoning of 17 O&G
wellheads located within the City of Longmont and to assess the potential presence of surficial
soil impacts, methane and other gasses in the subsurface near the surveyed well locations.

On May 2, 2017, the Colorado Oil and Gas Conservation Commission (COGCC) issued a
statewide Notice to Operators (NTO) directing operators to inspect their inventory of existing
flowlines and verify that any existing flowline not in active use, regardless of when it was installed
or taken out of service, is abandoned pursuant to COGCC Rule 1103.  Terracon understands that
the City of Longmont would like to expand the scope of work from the 2012 project to include
assessing the condition of soil, ground water, and soil gas at select locations.

The objective of the environmental services was to provide information concerning the Rider #1
O&G well located within the City of Longmont and to assess the potential presence of
surficial/subsurface soil impacts and presence of methane and other gasses in the subsurface
near the reported well location.

It should be noted that on the day of initial field work (September 15, 2017) was scheduled for
this investigation, upon arrival to the site Terracon personnel observed that existing monitoring
well abandonment had taken place prior to Terracon arriving on the site by an unknown party. A
stop work protocol was issued and this information was relayed to the client. A client
representative arrived at the site to observe the recently disturbed soil and abandoned monitoring
wells. It was decided at this time, based on limited supplies, to continue with the proposed scope
of work and replace one of the former site monitoring wells (MW-03R) at the site. Five additional
monitoring wells were installed to replace the abandoned monitoring wells during a separate
mobilization on October 18, 2017.
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2.1 Standard of Care

Terracon’s services were performed in a manner consistent with generally accepted practices of
the profession undertaken in similar studies in the same geographical area during the same time.
Terracon makes no warranties, express or implied, regarding the findings, conclusions, or
recommendations. Terracon does not warrant the work of laboratories, regulatory agencies, or
other third parties supplying information used in the preparation of the report. These Investigation
services were performed in accordance with the scope of work agreed with you, our client, as
reflected in our proposal and were not intended to be in strict conformance with ASTM E1903-11.

2.2 Additional Scope Limitations

Findings, conclusions, and recommendations resulting from these services are based upon
information derived from the on-site activities and other services performed under this scope of
work; such information is subject to change over time. Certain indicators of the presence of
hazardous substances, petroleum products, or other constituents may have been latent,
inaccessible, unobservable, nondetectable, or not present during these services. We cannot
represent that the site contains no hazardous substances, toxic materials, petroleum products, or
other latent conditions beyond those identified during this Investigation. Subsurface conditions
may vary from those encountered at specific borings or wells or during other surveys, tests,
assessments, investigations, or exploratory services. The data, interpretations, findings, and our
recommendations are based solely upon data obtained at the time and within the scope of these
services.

2.3 Reliance

This report has been prepared for the exclusive use of the City of Longmont, and any authorization
for use or reliance by any other party (except a governmental entity having jurisdiction over the
site) is prohibited without the express written authorization of the City of Longmont and Terracon.
Any unauthorized distribution or reuse is at the City of Longmont’s sole risk. Notwithstanding the
foregoing, reliance by authorized parties will be subject to the terms, conditions, and limitations
stated in the proposal, Investigation report, and Terracon’s Master Services Agreement (MSA)
with the City of Longmont. The limitation of liability defined in the terms and conditions of the MSA
is the aggregate limit of Terracon’s liability to the City of Longmont and all relying parties unless
otherwise agreed in writing.

 FIELD INVESTIGATION

3.1 Safety and Subsurface Utilities

Terracon is committed to the safety of all its employees. As such, and in accordance with our
Incident and Injury Free® safety goals, Terracon conducted the fieldwork under a site-specific
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health and safety plan. The plan identified site-specific job hazards and proper pre-task planning
procedures. Work was performed using Occupational Safety & Health Administration (OSHA)
Level D work attire consisting of hard hats, high-visibility attire, safety glasses, protective gloves,
and protective boots. Terracon contacted Colorado 811 and requested location and markings for
subsurface utilities that the service was responsible for before commencing intrusive activities at
the site. Terracon also had the site located by a private utility locating company.

3.2 Sampling and Analytical Program Summary

A total of six soil borings (SB-01 through SB-06), three soil vapor points (SVP-01 through SVP-
03), and one replacement monitoring well (monitoring well was not sampled) were installed at the
site during the initial investigation on September 15, 2017. During additional investigation
activities on October 18, 2017, a total of five soil borings (SB-07 through SB-11) and two SVPs
(SVP-04 and SVP-05) were installed at the site. The five additional soil borings were converted
to monitoring wells MW-04R, MW-06R, MW-05R, MW-02R, and MW-01R, respectively. The
sample locations were selected to generally represent the area with the highest potential for
detecting constituents of concern based on the historical locations of equipment used in previous
oil and gas production at the site and initial investigation laboratory analytical results. Refer to the
attached Site Diagram (Exhibit 2, Appendix A) for a depiction of the sample locations and pertinent
site features. The sampling and analytical program is outlined below.

SAMPLING AND ANALYTICAL PROGRAM

Area of Concern Rider #1 O&G Well Site

Soil Borings

(Total Depth)

SB-01 through SB-11

(12 to 16 feet)

Groundwater MW-01R through MW-06R

Soil Vapor Points SVP-01 through SVP-05

Soil Analysis
VOCs/TPH-GRO – EPA 8260

 TPH-DRO/ORO – EPA 8015

Groundwater Analysis

VOCs – EPA 8260

Dissolved Gasses – RSK 175

Major Cations, Dissolved – EPA 6010B

Nitrite, Nitrate, Bromide, Chloride, Sulfate – EPA
300.0

Alkalinity/ Strontium – SM 2320B/ EPA 6020

Soil Gas Analysis
 VOCs – EPA TO-15

Methane – EPA D1946
EPA = Environmental Protection Agency; SW-846 analytical methods
VOCs = volatile organic compounds
TPH = total petroleum hydrocarbons
G/D/ORO = gasoline, diesel, and oil range organics
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3.3 Field Procedures

 Soil Boring Advancement

Drilling services were performed using a direct-push technology (DPT) Geoprobe® drilling rig.
Oversight of the drilling activities was conducted by a Terracon field professional. Soil samples
were collected using 4-foot direct-push sampling tubes lined with dedicated PVC liners. Drilling
equipment was cleaned using a high-pressure washer prior to beginning the project. Non-
dedicated sampling equipment was cleaned using an Alconox® wash and potable water rinse
prior to the beginning of the project and before collecting each soil sample.

Soil samples were collected continuously and observed to document soil lithology, color, moisture
content and sensory evidence of impairment. The soil samples were field-screened at 2-foot
intervals using a photoionization detector (PID) equipped with a 10.6 electron volt ultraviolet lamp
source to qualitatively evaluate the potential volatile organic vapors to indicate the presence of
VOCs. Terracon calibrated the PID in accordance with the manufacturer's recommendations
before the field activities. The boring logs in Appendix C include the lithology and field screening
results for each soil boring completed as part of this investigation.

Terracon's soil sampling program involved assigning one soil sample from each soil boring for
laboratory analysis, with the exception of SB-03 in which two soil samples were submitted. The
soil sample selected for laboratory analysis was collected from the interval exhibiting the highest
PID reading and/or highest likelihood of a release based on the field professional’s judgment. The
soil samples were collected using Terracon standard operating procedures (SOPs) and field
methods. Soil sample intervals for each boring are presented on the soil boring logs included in
Appendix C.

 Groundwater Monitoring Well Installation

Upon observing a depth to water of approximately 7 feet bgs during drilling activities for the initial
investigation soil borings on September 15, 2017, one soil boring was completed as groundwater
monitoring well MW-03R.  After soil borings were completed to depth and soil samples were
collected, soil borings SB-07 through SB-11 were completed as groundwater monitoring wells
MW-04R, MW-06R, MW-05R, MW-02R, and MW-01R, respectively.  The wells were constructed
to approximately 15 feet bgs using 2.0-inch diameter polyvinyl chloride (PVC) with 10 feet of
factory slotted well screen and 5 feet of blank PVC casing to surface.  A silica sand filter pack was
placed around the well screen to approximately one foot above the top of well screen, followed
by a hydrated bentonite seal, and approximately 0.5 feet of sand to the surface.  A 3-foot steel
stickup well casing was placed over each wellhead and set into concrete and the monitoring wells
were fitted with J-plug well caps.  The well construction details are provided on the monitoring
well logs presented in Appendix C.
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On October 19, 2017, Terracon personnel visited the site to collect static groundwater levels,
develop the monitoring wells, and collect groundwater samples for laboratory analysis.  Depth to
groundwater ranged from 9.37 feet below top of monitoring well casing (TOC) in MW-06R to 10.80
feet below TOC in MW-01R.  Monitoring wells MW-01R through MW-06R were developed by
repeatedly surging the wells with a 2-inch diameter PVC surge block and purging the groundwater
from the wells with a single-use PVC bailer in accordance with the Terracon SOP 10 – Monitor
Well Development. Monitoring wells were sampled after development and after they were allowed
to recharge for a short time.

The TOCs were surveyed in accordance with Terracon SOP E.1800 Physical Field
Measurements. For this project, Terracon used a level, tripod and rod to establish the relative
elevation of ground surface and TOC at each monitoring well constructed onsite.

 Soil Vapor Point Installation

Terracon installed three SVPs (SVP-01 through SVP-03) in the vicinity of the former site O&G
equipment features (i.e. well head, tank battery, pumping station) on September 15, 2017, and
two SVPs (SVP-04 and SVP-05) approximately 250-feet south of the site on October 18, 2017 for
collection of soil gas samples for laboratory analysis. SVP-01 through SVP-03 were installed in
soil borings SB-01 through SB-03, respectively, after the boring had been backfilled with sand
and bentonite. SVP-04 and SVP-05 were installed using a hand auger to 5-feet bgs. The soil gas
points, consisting of 8.0-inch long stainless steel screened points and Teflon tubing, were placed
into each boring at an approximate depth of approximately 5 feet bgs and backfilled with silica
sand to approximately 6 inches above the top of the screen, followed by hydrated bentonite to
near surface.  Locations are depicted on Exhibit 2 in Appendix A.

Sampling of the soil gas points was performed on September 18, 2017 (SVP-02) and September
19, 2017 (SVP-01 and SVP-03), allowing the soil gas points time to equilibrate. Soil gas sampling
was completed on two separate days due to issues with two of the laboratory prepared summa
canisters. New canisters were shipped overnight and the sampling was performed on the
following day. Additional soil vapor points SVP-04 and SVP-05 were sampled on October 19,
2017. Soil gas sampling was conducted within a polyethylene shroud placed over the sample
point.  Extracted soil gas was screened in the field utilizing a Multi-Rae multi-gas meter, which
was calibrated prior to use in accordance with the manufacturer’s specifications.  The Multi-Rae
was used to assess potential explosive gas (methane) and VOCs.  Sample tubing was connected
to the sampling point and routed to the exterior of the shroud.  Leak detection was conducted by
introducing helium tracer gas into the sampling shroud through a separate port prior to sampling
and using a portable helium gas detector to monitor for potential leaks in the sampling train.  A
peristaltic pump was utilized to purge the sample train tubing prior to collecting the laboratory
sample within laboratory supplied 1-liter summa canisters.  Field measurements by the portable
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helium gas detector were within acceptable levels (less than [<]5 percent [%] of the helium
concentration in the shroud was detected through the sampling train).

After purging the sampling point of approximately three sampling train volumes and observing
that there were no detected leaks, a laboratory-supplied 1-liter summa canister was filled with soil
gas for laboratory analysis.  The canister was connected to the sampling point using dedicated
nylon sample tubing and was equipped with a laboratory-supplied flow regulator allowing for
sample collection at a low-flow rate (i.e. <200 milliliters per minute [ml/min]).

Upon completion of sample collection, the summa canister valve was closed, secured, and
appropriately labeled with pertinent sample information.  Canister pressures were recorded prior
to and after sample collection.  The sample canisters were placed into a shipping container and
transported under chain-of-custody to ESC Lab Sciences (ESC) located in Mt. Juliet, Tennessee
for analysis.

3.4 Soil Boring Abandonment

At the completion of initial field activities, Terracon abandoned soil borings SB-04 through SB-06,
which were not converted into either groundwater monitoring wells or soil vapor points, in
accordance with state regulations and guidelines. The borings were completed to surface grade
to match existing conditions. Soil cuttings generated during the field activities were returned to
soil borings after the investigation was complete.

 FIELD INVESTIGATION RESULTS

4.1 Geology/Hydrogeology

The boring logs in Appendix C detail the observed soil stratigraphy. In general, Terracon
encountered clayey silt with trace amounts of sand from approximately 0 to 7 feet bgs, underlain
by soft clay to approximately 8 feet bgs. Layers of saturated sands and gravel were observed to
soil boring termination at approximately 12 to 16 feet bgs. The depth to groundwater ranged from
approximately 7 to 10 feet bgs observed during drilling activities.

4.2 Field Screening

The field screening results are summarized on the boring logs in Appendix C. PID readings
ranging from less than 1 part per million (ppm) to 486 ppm were measured in soil samples
collected from the soil borings. The maximum PID reading of 486 ppm was measured in soil at
approximately 8 to 10 feet bgs in boring SB-06. Petroleum hydrocarbon-like odors were noted
when collecting the soil samples from borings SB-03 and SB-06.
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 ANALYTICAL RESULTS

The laboratory analytical reports and chain-of-custody records are attached in Appendix D. The
following sections describe the results of the analytical testing performed as part of this limited
site investigation. The constituents of concern concentrations were compared to the May 2016,
US Environmental Protection Agency (US EPA), Residential and Industrial RSLs, and EPA May
2016 Residential and Industrial Indoor Air RSLs, January 2015 COGCC Table 910-1
(Concentration Levels) for soil. Groundwater analytical results were compared to June 30, 2016
CDPHE Groundwater Quality Standards (GWQSs) and January 2015 COGCC Table 910-1
Groundwater Concentration Levels (910-1 Levels). CDPHE January 2016 Residential and
Industrial ASCs and the June 2017 USEPA Residential and Industrial Indoor Air RSLs, after
applying a 3% attenuation factor for subslab soil gas per the USEPA OSWER Technical Guide
for Assessing and Mitigating the Gas Intrusion Pathway from Subsurface Gas Sources to Indoor
Air (OSWER Guidance, June 2015) were used for soil gas comparison.

5.1 Soil Sample Results

The soil analytical data and corresponding action levels are summarized in Table 1 (Appendix B).

VOC constituents were reported at concentrations above laboratory detection limits in the soil
samples collected from borings SB-03, SB-06, SB-07, SB-10, and SB-11. These reported
concentrations did not exceed their respective regulatory action levels for soils.

TPH-DRO constituents were reported at concentrations above the laboratory detection limits in
the soil samples collected from borings SB-03 and SB-07. These reported concentrations did not
exceed their respective regulatory action levels for soils.

TPH-GRO constituents were reported at concentrations above the laboratory detection limits in
the soil samples collected from borings SB-03, SB-06, SB-07, SB-10, and SB-11. The
concentrations of TPH-GRO in soil borings SB-06 (559 milligrams per kilogram [mg/kg]), SB-07
(626 mg/kg), and SB-11 (1,490 mg/kg) are above the COGCC Concentration Levels for TPH-
GRO in soils.

5.2 Groundwater Sample Results

The groundwater analytical data and corresponding action levels are summarized in Table 2
(Appendix B).

VOC constituents were reported at concentrations above laboratory detection limits in the
groundwater samples collected from monitoring well MW-01R through MW-04R. The reported
concentrations did not exceed their respective regulatory action levels for groundwater samples
collected from monitoring wells MW-02R, MW-03R, and MW-04R. A groundwater sample
collected from monitoring well MW-01R had reported concentrations of ethylbenzene (738
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micrograms per liter [µg/L]), naphthalene (140 µg/L), and total xylenes (5,460 µg/L) which
exceeded the CDPHE Reg 41 limits of 700 µg/L, 140 µg/L, and 1,400 µg/L, respectively.

Inorganic cations and anions can be secondary indicators of well site releases associated with
produced water. Neither CDPHE nor the COGCC have developed groundwater standards for the
following indicator parameters: dissolved calcium, dissolved magnesium, dissolved potassium,
dissolved sodium, strontium, alkalinity species, or bromide.

The COGCC has defined the groundwater standard exceedance concentrations for chloride and
sulfate to be a regional background concentration with a multiplier of 1.25. Terracon utilized 2017
analytical data for chloride and sulfate from the sites sampled during the City of Longmont 2017
Annual Groundwater Quality Monitoring sampling event (Terracon Project No. 22177002) to
calculate respective regional background concentrations.

Terracon used the USEPA’s statistical software (ProUCL), Version 5.1, to determine if the dataset
used to calculate the mean was statistically normal. The ProUCL software can be downloaded at
https://www.epa.gov/land-research/proucl-software. After eliminating monitoring well analytical
data that was not representative of normal conditions, the data was inputted into ProUCL.
Analysis was conducted to evaluate if there are additional outlying data points and if the data set
adhered to a normal distribution. Several sulfate analytical results were removed from the data
set based on the results of the initial outlier test. The outlier test does state that there is a potential
outlier. However, based on a 1% and 5% significance level, there were no potential outliers;
therefore no additional analytical results were removed from the data set. A normal Q-Q plot was
then generated to evaluate if the data set for chloride and sulfate adhered to a normal distribution.
The normal Q-Q plot illustrates that both data sets are normal. The mean and standard deviation
were also calculated using ProUCL.

The COGCC cleanup goal was calculated by multiplying the mean (from background well data)
times 1.25 per Table 910-1 from the COGCC rules. A summary of pertinent statistical results and
the calculated COGCC cleanup levels for chloride and sulfate are listed below in micrograms per
liter (µg/L):

Statistical Analysis Chloride
(µg/L)

Sulfate
(µg/L)

Mean (from background
well data)

41,730 665,900

COGCC cleanup goal
(1.25 x background)

52,160 832,400

Standard Deviation 6,240 148,600

Sample Size 44 21

https://www.epa.gov/land-research/proucl-software
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The sulfate concentration reported in groundwater samples collected from monitoring wells MW-
01R (263,000 µg/L), MW-02R (280,000 µg/L), MW-03R (276,000 µg/L), MW-04R (271,000 µg/L),
MW-05R (276,000 µg/L), and MW-06R (282,000 µg/L) all exceeded the CGWQS of 250,000 µg/L,
but were below COGCC statistical regional background concentration standard of 832,400 µg/L.

Specific conductance was reported in the groundwater samples ranging from 1.194 to 1.292 micro
Siemens per centimeter (µmhos/cm). Generally, relatively higher concentrations of specific
conductance were reported in groundwater samples with higher concentrations of alkalinity,
bromide, chloride, nitrate, nitrite, sulfate and sulfide. Higher concentrations of specific
conductance generally correspond to more turbid samples which have more sediment and
subsequently more inorganics from the sediment. This occurs when monitoring wells do not
recharge sufficiently during purging and the formation contains silts and clays.

Groundwater samples were reported to have a neutral pH (i.e. near 7.0), and within the CDPHE
basic standard for groundwater range of 6.5 to 8.5; pH values in the monitoring wells measured
during purging were reported ranging from 7.30 to 7.45 S.U.

Dissolved methane was reported in the groundwater samples collected from monitoring wells
MW-01R (474 µg/L), MW-3R (677 µg/L), and MW-04R (34.9 µg/L). Currently, there is no
regulatory standard developed for dissolved methane in groundwater.

5.3 Soil Gas Sample Results

VOC constituents reported in the soil gas samples were compared to the 2016 CDPHE Indoor
ASCs – Residential and Worker Remediation Goals, and the June 2017 USEPA Residential and
Industrial Indoor Air RSLs, after applying a 3% attenuation factor for subslab soil gas per the
USEPA OSWER Technical Guide for Assessing and Mitigating the Gas Intrusion Pathway from
Subsurface Gas Sources to Indoor Air (OSWER Guidance, June 2015).  Reference to the
OSWER guidance is not meant to imply that the scope of this soil gas investigation was designed
to include the guidance’s subsurface characterization criteria or that Terracon conducted a
detailed vapor intrusion risk assessment. A summary of the analytical results is provided below.
The soil gas analytical data reported above laboratory detection limits and corresponding action
levels are summarized in Table 3 (Appendix B).

A number of VOCs were reported across the site above Residential and Industrial RSLs including
ethylbenzene, 2-propanol (isopropyl alcohol), tetrachloroethylene, trichloroethylene, and xylene.
After applying the 3% attenuation factor, the following VOCs in soil gas were reported at reported
concentrations that represent a vapor intrusion concern for residential/industrial/commercial
property use: ethylbenzene and 2-propanol (isopropyl alcohol).

Methane was not detected in any of the soil gas samples collected as part of this investigation
above its respective laboratory detection limit.
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