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1.0 INTRODUCTION

On behalf of Jack Walstad Oil Company, Golder Associates Inc. (Golder) has completed well installation
activities, Dual Phase Extraction (DPE) pilot testing, and non-aqueous phase liquids (NAPL) bail testing at
the former Walstad Lovington 66 Site. The work was completed in accordance with the Work Plan for
Dual Phase Extraction Pilot Test, Lovington 66 Site (LUST ID1182), Lovington, New Mexico dated May 7,
2014. This work was completed in accordance with the requirements set forth in the New Mexico
Administrative Code, Title 20, Chapter 5, Section 12 and the New Mexico Environment Department
(NMED) Petroleum Storage Tank Bureau (PSTB) Guidelines for Corrective Action. The work plan was
approved by the NMED PSTB on May 14, 2014 under work plan identification number (WPID # 17138).
This submittal satisfies scope of work identified in WPID #17138, and is identified as deliverable ID
17138-4.

1.1  Site Description and Previous Corrective Actions

The former Lovington 66 Site (the site) is located at 424 South Main Street, in Lovington, Lea County, in
southeastern New Mexico (Figure 1). Figure 2. Locations of the groundwater monitoring well network for
the Lovington 66 site are aiso shown. The site is bounded by on the south by New Mexico Highway 83
(Avenue D) and Main Street on the east. Avenue C is north of the site and west of the site is a
commercial property. Southeast of the site is an Allsup’s convenience store and self-service gasoline
station (Allsup’s #109), which is also a leaking underground storage tank (UST) site. A self-service
gasoline station was formerly located south of the site. The Lovington 66 station has been demolished
and a McDonald’s restaurant operation is now located on the former Lovington 66 tract, as well as the
adjoining tract to the north. The Lovington 66 station was in the area that is now developed as a driveway
and parking area for McDonald's.

Fuel from the Lovington 66 site has migrated southeast in the direction of the Allsup’s #109 site.
Significant thicknesses of NAPL have been noted in monitoring well Nos. W-1, W-2, and W-3. Well
installation and pilot testing activities were performed in the area of known NAPL accumulation at the site.

During Golder's negotiation for a site access agreement with Pearson Oil Company, Keith Pearson
indicated that a fuel remediation system had previously been placed and operated at the site. Goider has
not reviewed documentation of placement or operation of a remediation system at the site; however,
during site activities conducted pursuant to completing well installation and pilot testing, Golder personnel
observed underground conveyance line penetrations into well vaults for wells W-1, W-2 and W-3, shown
in Photographs 34 and 35 in Appendix A. Wells W-1, W-2 and W-3 are completed with four-inch
polyvinyl chloride (PVC) casing; the other network wells are completed with two-inch PVC casing.

—
Golder
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Prior corrective action activities completed at the site include the following:

W July 1991 — AEI Tank, Inc. (AEl) conducted a site assessment that included seven soil
borings advanced within the underground storage tank (UST) backfill or UST perimeter,
and five borings in or near product pipe trenches. Hydrocarbon contamination was
observed.

B November 1991 — AEI removed five USTs that contained diesel, unleaded fuels, and
used oil, as well as the associated product piping and fuel dispensers. Hydrocarbon
contamination was observed in the location of the dispensers and the location of the
diesel tank. It was determined that a release likely occurred from overfilling the USTs and
from the dispensers and product lines (a large section of product piping had been
replaced).

B November and December 1991 — AEl excavated approximately 600 cubic yards of
contaminated soil from product line trenches, dispenser islands and tank excavations.

W December 1991 — AEI attempted to delineate the vertical extent of contamination by
installing one soil boring. The location of this soil boring was never documented. During
the drilling of the boring, auger refusal was encountered at 40 feet below ground surface
(bgs).

B February 1992 - AEI installed one groundwater monitoring well (W-1). Groundwater
sample results indicated that groundwater contamination was present above New Mexico
Water Quality Control Commission (NMWQCC) standards.

B March 1992 - AEl installed two additional monitor wells (W-2 and W-3) to determine the
extent of dissolved phase hydrocarbon contamination. Both wells had dissolved phase
hydrocarbon concentrations well above NMWQCC standards.

B June 1992 — Billings & Associates, Inc (BAl) completed an Interim Hydrogeologic
Investigation Report (On-site). During this investigation six soil borings (B-4 through B-9)
were advanced at the site to a depth of 40 feet bgs. Heated headspace measurements
above action levels were present in all borings except B-8. NAPL was present in the
three monitor wells installed by AEI. Three additional monitor wells W-4, W-5, and W-6
were installed. The three new wells exceeded NMWQCC standards.

B September 1993 — BAI completed a 2™ Interim Hydrogeologic Investigation Report.
During this investigation free product recovery efforts commenced using BAI's Product
Recovery Filter system. In addition six new monitor wells (W-7 through W-12) and vertical
extent well V-1, were installed.

B June 1993 ~ BAI submitted the 3" Interim Hydrogeologic Investigation Report. Five wells
(W-13 through W-17) were installed to delineate the dissolved phase plume. NAPL was
present in vertical extent well V-1, which Billings attributed to leaking well casing.

B August 2006 — Golder sampled the Lovington 66 wells as part of an investigation
conducted at the Allsup’s #109 site located downgradient from the Lovington 66 site.

B November 2007 — Golder completed a Continued Secondary Investigation in which three
downgradient wells (W-19, W-20, and W-21) were installed and a NAPL bail down test
was completed on wells W-2 and W-3. The downgradient extent of contamination was
delineated.

B August 2008 - Golder completed four quarters of groundwater monitoring at the
Lovington 66 site.

B February 2009 — Golder completed a biannual monitoring event and associated quarterly
product recovery from wells W-1, W-2, W-3, and V-1. The site data for the first biannual
groundwater monitoring report was completed in January 2009.

o
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B August 2009 - Golder completed the second biannual monitoring event and associated
quarterly product recovery from wells W-1, W-2 and W-3. The site data collection for the
second biannual groundwater monitoring report was completed in July 2009.

B February 2014 — Golder completed a biannual monitoring event and associated quarterly
product recovery from wells W-1, W-2 and W-3. The site data collection for the first
biannual groundwater monitoring report was completed in January 2014.

B October 2014 — Golder completed a biannual monitoring event and associated quarterly
product recovery from wells W-1, W-2 and W-3. The site data collection for the second
biannual groundwater monitoring report was completed in October 2014.
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2.0 ACTIONS COMPLETED DURING THE PROJECT

This section summarizes the list of activities performed during this project.

2.1 Site Access

Prior to the start of site work, Golder executed an access agreement with the current property owner,
Pearson Oil Company, Hobbs, NM, with the McDonald's Corporation, current lessee of the property, and
with Jack Walstad Oil Company, Responsible Party, to allow Golder and subcontractors to enter the
property to perform well instaliation and pilot testing activities. A copy of the site access agreement is
included with this submittal in Appendix B.

2.2 Pre-Testing - Monitor Wells W-1, W-2 and W-3

Work plan 17138 called for installing a new DPE extraction pilot test well (DPE-1) near the center of
existing monitoring wells W-1, W-2 and W-3 and performing the extraction pilot test on DPE-1, observing
vacuum and fluid level responses in DPE-1, as well as in wells W-1, W-2 and W-3. Available lithologic
logs and completion details of Wells W-1, W-2 and W-3 provided by NMED-PSTB, as well as January
2014 groundwater gradient, dissolved volatile organic compound (VOC) and NAPL thickness maps are
included with this submittal in Appendix C.

Due to the age of existing monitoring wells W-1, W-2 and W-2 (completed in 1991 and 1992), Work plan
17138 included scope to perform short duration vacuum flow and impedance tests of wells W-1, W-2 and
W-3 to confirm that each well was in open communication with the subsurface and that representative

responses could be expected from each during the vacuum extraction test of the new well.

Golder conducted monitor well pre-testing on March 29, 2015 on wells W-1, W-2, and W-3. Well testing
included short vacuum extraction tests of each well, vacuum pumping to stability at several successively
higher vacuum rates, and noting the flow and impedance at each extraction well and vacuum responses
at the other two wells. Produced vapor concentrations were monitored with a photo-ionization detector
(PID); vapor temperatures were measured with an infrared spot meter. Produced vapors were abated with
a 180-pound granular activated charcoal filtration canister. Testing results indicated that wells W-1, W-2
and W-3 would provide acceptable observation well data for the DPE pilot test. The data records and
results from the monitoring well pre-testing are shown in Appendix D.

2.3 NAPL Bail-Down and Recovery Testing

Responding to a request from NMED-PSTB for out-of-scope testing, Golder gained approval for
contingency budget expenditure (WPID 17138-5) to perform NAPL bail-down and recovery testing and
analysis on wells W-1, W-2 and W-3 in accordance with ASTM Method Designation ES-2856-13
“Standard Guide for Estimation of LNAPL Transmissivity,” the API LNAPL Transmissivity Workbook, and
the Gruszenski method for determination NAPL thickness. Golder's subcontractor, Clayton M. Barnhill,

140-4221_4_lovington 66 rpt_f_20151109.docx
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Roswell, New Mexico conducted the NAPL bail-down and recovery tests of welis W-1, W-2, and W-3 on
June 2-4, 2015. The NAPL bail-down and recovery tests were completed by removing the NAPL from
each well with a bailer, then recording the water level, NAPL level, and time at regular intervals to
measure the oil-water contact and NAPL level responses to bailing and recovery. Copies of the test data
and results from the NAPL bail-down and recovery tests are included in Appendix E. Discussion of

results is presented in a later section of this report.

2.4 DPE Pilot Test Well Installation

Golder contracted HCI Drilling Inc., Lubbock Texas (HCI) to install the well (DPE-1) for the DPE testing at
the site. A permit to drill the well was obtained from the New Mexico Office of the State Engineer and a
copy of the permit is included in Appendix F. The location of DPE-1 was selected such that wells W-1,
W-2 and W-3 would be located at three successively greater distances from the DPE test weli. The site
layout showing the existing monitoring well locations and the location of DPE-1 is shown on Figure 3. The
DPE-1 well location was marked with white paint two weeks prior to drilling, and Golder filed a New
Mexico 811 One-Call locate request to clear underground utilities on June 4, 2015. The utilities were

cleared on June 8, 2015. No underground utilities were identified near the proposed location for DPE-1.

On June 14, 2015, HCI drilled and completed DPE-1 to a depth of 75 feet using air rotary drilling
methods. The well was drilled with a 7-7/8" outside diameter drill bit using an air-rotary circulation. HCI
installed a four-inch Schedule 40 PVC well casing. The well was screened from 45 to 75 feet bgs with
0.010-inch slotted casing. An annular filter pack was placed around the well from 41 to 75 feet bgs using
20/40 silica sand. A hydrated bentonite seal was placed from 1 to 41 feet bgs. The well was completed
with an eight-inch diameter traffic grade vault placed in concrete and finished flush to surrounding asphait
grade. The top of the casing was cut approximately six inches bgs. Photographs of the installation of
DPE-1 are shown in Appendix A.

Golder personnel logged the borehole for lithology, grain size, color, moisture content, cohesiveness,
odor, and estimated groundwater level. The boring log and well construction details are shown on
Figure 4. Golder collected and screened the air-rotary circulated drill cuttings at 5-foot intervals using a
PID and heated headspace methodology. The PID readings were utilized to determine the zone of
highest residual fuel content and to collect a soil sample from that zone to submit for lab testing. Soil
cuttings were contained in 55-gallon steel drums and sent for proper disposal by Gandy Corporation
(Gandy). After the well was completed, HCI used an electric submersible pump to purge and develop the
well to clear fine material from the sand pack around the well. The well was pumped until water was free
from observed suspended solids. Approximately 150 gallons of water was purged from the well during
development. Development water was pumped into a tanker truck for proper disposal. Disposal manifests
for the soil cuttings and development water are included in Appendix G. A soil sample was collected from

JF Golder
L7 Associates
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the zone of greatest field screened VOC concentration, as determined by the PID, and submitted to Hall
Laboratory in Albuquerque for analysis of Total Petroleum Hydrocarbon (TPH) for Gasoline Range
Organics and for VOCs using Environmental Protection Agency (EPA) Methods 8015B and 8260B,
respectively. The sample was also tested by EPA Method 6010B for total lead. Sample containers,
preservatives, analytical methods, and holding times are summarized in Table 1. Results of laboratory
tests of the soil samples are summarized in Table 2. Copies of the laboratory reports and associated
chain-of-custody records are included in Appendix H.

2.5 Dual Phase Extraction Pilot Testing

Golder contracted AcuVac Remediation, L..L.C (AVR) to perform DPE pilot testing in accordance with
commitments set forth in Work plan 17138. The purpose of the DPE pilot testing is to determine vacuum,
impedance and flow characteristics of subsurface soil vapor and fluids, and to establish subsurface
hydraulic properties adequately to allow detailed plans for selection, design and operation of an active
remediation system at the site to be prepared.

The DPE testing was conducted with AVR's |-6 system. The key components of the |-6 testing system

are.

Roots RAI-33 and RAI-22 blowers;

Horiba® Vapor Analyzer;

Solinst interface probes;

Lumidor O, meter,

Vapor flow gauges;

Liquid volume/flow meter;

Barometric pressure meter;

V-1 vacuum box;

Redi-Flo 2 total fluids submersible electric pump;

Iinternal combustion engine; and

Moisture knockout tank;

Groundwater extraction during testing was accomplished using a Grundfos Redi-Flo 2 pump and fluid
production was monitored with a totalizing volume meter. The discharge from the well was pumped into a
tanker truck for proper offsite disposal. Disposal manifests for the extracted groundwater are shown in
Appendix G. The vacuum extraction pump was connected to well DPE-1 and fuel vapors were routed to
an internal combustion engine. Volatized hydrocarbons were passed through the engine and burned as
part of the normal combustion process. Emissions from the internal combustion engine were passed
through three catalytic converters to ensure maximum destruction of hydrocarbon vapors. The I-6 system

JF Golder
.7 Associates
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allows independent control of the vacuum and groundwater extraction flow rates. Photographs
documenting the pilot test and event tests are included in Appendix A.

The pilot testing was conducted in two phases. The initial pilot testing phase (Mobile Dual Phase Pilot
Test DPE-1) was completed on July 12, 2015 and consisted of an eight-hour, four step-rate vapor and
liguid extraction test of well DPE-1, with measurements of fluid level and vacuum responses in well
DPE-1 and in wells W-1, W-2 and W-3, as well as measurements of produced water and NAPL. The
focus of Mobile Dual Phase Pilot Test DPE-1 was to establish the geometry of the propagated vacuum
envelope by measuring vacuum responses in observation wells W-1, W-2 and W-3, as well as to
determine vacuum air flow-impedance relationships and fluid extraction and water level drawdown in well
DPE-1.

The second phase of pilot testing (Dual Phase Tests W-1, W-2, & DPE-1) was completed on July 13,
2015. This testing phase consisted of one-hour DPE tests of wells W-1 and W-2 and a six-hour DPE test
of well DPE-1. The focus this testing was to determine vapor and fluid flow and impedance relationships,
as well as to determine production rates for water and NAPL.

2.5.1 Dual Phase Pilot Test of Well DPE-1

AVR conducted an eight hour Mobile Dual Phase (MDP) pilot test on July 12, 2015 on DPE-1 (referenced
in the AVR report as well A-1). During the initial two hour step of the test, induced vacuum was
maintained at 40 inches of water (inches H,0), producing a vapor fiow rate of 12.19 standard cubic feet
per minute (SCFM); water was pumped at a rate of 3.5 gallons per minute (gpm), producing a fluid level
drawdown of 5.5 feet in the well. At test hour two, the vacuum was increased to 60 inches H,0, producing
a vapor flow rate of 19.88 scfm, and the pumping rate of 4.3 gpm and 5.5 feet of water level decline was
maintained. At test hour 5.5, the vacuum was increased to 75 inches H,0, producing a vapor flow rate of
21.34 scfm, and the pumping rate was increased to 4.6 gpm to maintain a 5.5-foot fluid level drawdown.
At test hour seven, the vacuum was increased to 90 inches H;0, producing a vapor flow rate of
27.95 scfm, and the pumping rate was increased to 5.20 gpm to maintain a 5.5-_foot fluid level decline.
Fluid levels, pumping rate, total volume, and pressure were measured on 30 minute intervals.
Groundwater depths and vacuum pressures were measured in W-1, W-2, and W-3 during the test to
determine radius of influence and vacuum communication. At periodic intervals, total fluid samples were
also periodically collected in a 2,000-milliliter beaker and allowed to phase-separate to provide estimates
of the proportion of NAPL present in the emulsified total produced fluids during the test. The report and
test data from AVR is included in Appendix I.

Near the conclusion of the initial test of DPE-1, phase-separated water samples were collected for
analyses of VOCs and TPH-GRO using EPA Methods 8260B and 8015B, respectively, and for total lead
by EPA Method 6010B. A vapor sample was also collected and submitted for testing to be analyzed for

140-4221_4_lovington 66 rpt_f_20151109.docx
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VOCs by EPA 8260B. Analytical media testing performed for this project is summarized in Table 1.
Results of testing of groundwater and soil vapor samples are summarized in Table 3 and Table 4,
respectively.

2.5.2 Dual Phase Tests of Wells W-1, W-2, & DPE-1

AVR conducted individual DPE tests of W-1, W-2 and DPE-1 on July 13, 2015 (one hour on W-1, one
hour on W-2, and six hours on DPE-1). The objectives of the individual DPE tests were to evaluate the
potential for removing liquid and vapor phase LNAPL from groundwater and subsurface soils, expose the
capillary fringe zone to increase the groundwater and contaminant yields, and induce hydraulic gradients
toward each well during testing. During each test, AVR recorded water levels, pumping rate, total volume,
and pressure on 30-minute intervals. Total fluid samples were also periodically collected in a
2,000-milliliter beaker and allowed to phase-separate to provide estimates of the proportion of NAPL
present in the emulsified total produced fluids during the test. The report and test data from the July 13,
2015 tests are included in Appendix .

==
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3.0 RESULTS OF INVESTIGATIONS

This section summarizes the combined findings of soil boring and well installation activities, pilot testing,

and laboratory testing of media samples.

3.1 Pre-Testing — Wells W-1, W-2 and W-3

Results of pre-testing of wells W-1, W-2, and W-3 conducted on March 29, 2015 indicated that these
wells were in hydraulic communication with subsurface sediments and were suitable for use as
observation wells during the planned pilot testing. Consequently, no additional observation wells were
installed for the pilot testing. Data from the pretests is included in Appendix D.

3.2 NAPL Bail-Down and Recovery Tests

The results of the NAPL bail-down and recovery tests are summarized in Table 5. The average NAPL
Transmissivity values obtained by the tests ranged from 0.24 square feet per day (ft/d) in well W-3 to
0.66 ft/d in well W-1. The NAPL Storage Coefficient values obtained by testing ranged from 0.000046
(dimensionless) in well W-2 to 0.074 in well W-1, based upon the Cooper-Jacob analytical method. The
Cooper, Bredehoeft and Papadopulos method produced Storage Coefficient values ranging from 0.39 in
well W-2 to 0.53 in well W-3. The Gruszenski analytical method for determining formation NAPL thickness
indicated that formation NAPL thickness ranged from 0.06 feet in well W-1 to 0.44 feet in well W-3.
Copies of the NAPL bail down and recovery data, as well as the ASTM-API data interpretations and the
Gruszenski method interpretations are included in Appendix E.

3.3 Pilot Test Well DPE-1 Installation

Well DPE-1 penetrated approximately 60 feet of caliche of variable texture and cohesion before striking
silty sand in the saturated zone to total depth of 75 feet bgs. Groundwater saturation was noted at
approximately 59 feet bgs. The static water level was sounded in the completed well at a depth of
64.08 feet below top of casing. Soil PID screening data indicated that high soil VOC vapors were noted
between approximately 52 feet and 75 feet bgs. The highest zone of contamination was observed in the
interval from 55 to 60 feet bgs with a PID reading of 2,709 parts per million (ppm). Laboratory sample
results showed elevated concentrations of fuel constituents and lead. Table 2 summarizes the analytical
test results for the soil samples collected during drilling of DPE-1. A copy of the laboratory report on soil
testing is included in Appendix H.

3.4 Dual Phase Extraction Pilot Testing
AVR completed the DPE pilot testing on July 12-13, 2015 and submitted their findings to Golder on
July 15, 2015. The DPE findings are summarized in this section.

¥ Golder
¥ Associates
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3.4.1 Dual Phase Pilot Test of Well DPE-1

The AVR interpretation of the results of the test indicate that DPE-1 had an effective vacuum radius of
influence (0.75% of induced vacuum) of 25.91 to 32.64 feet, with an extraction well flow of 22.0 to
24.0 scfm, and a vacuum between 80 to 85 inches H,O. DPE-1 had an effective vacuum radius of
influence (1% of induced vacuum) of 22.02 to 24.53 feet, with an extraction well flow of 22.0 to 24.0 scfm,
and an extraction well vacuum between 80 to 85 inches H,O on the second run. Fluid pumping and level
measurements indicated that the pumping rate of 4.0 to 4.3 gallons per minute propagated an effective
induced hydraulic gradient of approximately 31.0 feet.

During the DPE-1 pilot test, a total liquid volume of 2,048 gallons was recovered. Of the total volume
recovered, approximately 67.1gallons were gasoline. Additionally, AVR reported that approximately
22.63 gallons of gasoline vapor was removed and burned as part of the test. The total volume of
gasoline removed was 86.27 gallons or 10.78 gallons per hour during the test. Groundwater
recovery was monitored for 30 minutes after the completion of the test. Emission data collected from the
Horiba vapor tester during the test showed an average hydrocarbon level of 69,142 ppmv.

The AVR interpretations of the test results indicate the following:

B Wells W-1, W-2, and W-3 were in vacuum communication with DPE;
B The sub-surface medium is most likely isotropic;

B An average induced vacuum of 60.3" H,O was required to produce a well flow of
18.83 scfm;

B The ratio of DPE-1 induced vacuum to DPE-1 well flow was 3.21:1;

B The average vapor flow per foot of DPE-1 well screen was 0.96 scfm with a maximum of
1.42 scfm;

B The average groundwater pumping rate was 4.22 gpm with a maximum of 5.20 gpm;

The average groundwater depression was 5.50 feet below static water level; and

B An LNAPL thickness of 6.68 feet was measured prior to the test and a thickness of
0.04 feet was measured after the test.

Laboratory sampling from the water collected during the pilot test showed high levels of dissolved fuel
constituents; lead was also detected. Laboratory sampling from the vapor collected during the pilot test
showed high levels of contamination for fuel constituents. Table 3 and Table 4 contain summary results
of laboratory testing of water and vapor samples collected during the test. A copy of the laboratory report
on testing of water and vapor samples is contained in Appendix H.

Golder utilized the AVR dataset to calculate radius of influence (RO)I and soil permeability; copies of the
Golder calculation sheets are included in Appendix J. The effective ROI for DPE-1 was observed to be
10.5, 8.4, 5.9, and 7.4 feet at applied wellhead vacuums of 40, 60, 75, and 90 inches H;0, respectively.

140-4221_4_lovington 66 rpt_f_20151109.docx
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Using the NMED standard of 3 percent of the applied wellhead vacuum, the greatest ROls were generally
achieved at the lower applied wellhead vacuum settings (40 and 60 inches H;O). As such, the
recommended wellhead vacuum setting for soil vapor extraction would be between 40 and 50 inches
H,0. A higher ROl would be anticipated during a continuous full-scale operation; therefore, Golder
recommends an effective ROI of 15 feet. Calculated soil permeabilities for DPE-1 were 1.26, 1.36, 1.16,
and 1.24 darcys, respectively, for the aforementioned applied wellhead vacuums. The overall average soil
permeability observed during the pilot study was 1.26 darcys. ROl and soil permeability calculations for
DPE-1 can be found in Appendix J.

Vapor flow rates were calculated using the average soil permeability of 1.26 darcys at ROls of 10 feet and
15 feet. An applied wellhead vacuum of 45 inches H,O was selected for each calculation. Based on these
inputs, the calculated vapor flow rates were 16 scfm (approximately 0.8 scfm per foot of well screen)
using an ROI of 10 feet and 14 scfm (approximately 0.7 scfm per foot of well screen) using an ROI of
15 feet. The calculated flow rates were also consistent with the flow rates measured during the pilot study.
The vapor flow rate calculations are included in Appendix J.

An approximation of the hydraulic gradient was obtained by plotting the drawdown depths at wells W-1,
W-2, and W-3 versus their distance from extraction well DPE-1. Based on the resulting plot and trendline
equation, groundwater drawdown depths of approximately 1.02 feet and 0.76 feet were calculated for
radial distances of 10 feet and 15 feet, respectively, from the extraction well. The drawdown versus
distance plot and the resulting calculations are included in Appendix J.

3.4.2 Dual Phase Test of Well W-1

During the DPE test on W-1 (one hour), a total liquid volume of 201 gallons was recovered. Of the total
volume recovered, AVR reported that approximately 47.61 gallons were gasoline. Additionally, AVR
reported that approximately 1.84 gallons of gasoline vapor were removed. The total equivalent volume
(liquid and vapor) of gasoline removed was 49.45 gallons. Emission data collected from the Horiba
vapor detector during the test indicated an average hydrocarbon level of 85,750 (parts per million by
volume) ppmv. Other key observations from W-1:

The average vacuum induced was 60" H,0;

The average W-1 vapor flow was 9.51 scfm;

The average groundwater pump rate was 3.47 gpm with a maximum of 3.70 gpm;
The average groundwater depression was 5.50 feet below static water level;

A LNAPL thickness of 6.84 feet was measured prior to the test and a thickness of 0.04-ft
was measured after the test;

LNAPL recovery was measured 7.5 hours later and was 1.01 feet, indicating a rebound of
14.77%; and

7
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B A layer of biomass was initially observed on the collected groundwater/NAPL sample.

3.4.3 Dual Phase Test of Well W-2

During the DPE test on W-2 (one hour), a total liquid volume of 192 gallons was recovered. Of the total
volume recovered, AVR reported that approximately 25.92 gallons were gasoline. Additionally, AVR
reported that approximately 1.97 gallons of gasoline vapor was removed. The total equivalent volume
(liquid and vapor) of gasoline removed was 27.89 gallons. Emission data collected from the Horiba
vapor detector during the test indicated an average hydrocarbon level of 95,790 ppmv. Other key
observations from W-2:

The average vacuum induced was 60" H,0;

The average W-2 vapor flow was 9.51 scfm;

The average groundwater pump rate was 3.20 gpm with a maximum of 3.20 gpm;
The average groundwater depression was 5.50-ft below static water level;

An LNAPL thickness of 6.54 feet was measured prior to the test and no LNAPL thickness
was measured after the test; and

LNAPL recovery was measured 6.25 hours later and was 4.40 feet indicating a rebound
of 67.28%.

3.4.4 Dual Phase Test of well DPE-1

During the event test on DPE-1 (six hours), a total liquid volume of 1,553 gallons was recovered. Of the
total volume recovered, approximately 36.53 gallons were gasoline. Additionally, approximately
29.36 gallons of gasoline vapor was removed. The total equivalent volume (liquid and vapor) of
gasoline removed was 65.88 gallons or 10.98 gals/hr. Emission data, collected from the Horiba vapor
detector during the test, showed an average hydrocarbon level of 64,480 ppmv.

Key observations comparing the pilot test from the event test on DPE-1:

The average hydrocarbon levels decreased 4,662 ppmyv;

The average vacuum induced was 68.46" H,0; an increase of 8.16" H,0;

The average well vapor flow was 23.01 scfm; an increase of 4.18 scfm;

The average groundwater pumping rate was 4.35 gpm with a maximum of 4.50 gpm;
The average groundwater depression was 5.50-ft below static water level; and

A LNAPL thickness of 5.52-ft was measured prior to the test and a thickness of 0.13-ft
was measured after the test.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

This section summarizes the conclusions and recommendations based on the DPE-1 well installation and

pilot testing conducted at the Lovington 66 site.

41 Conclusions

The NAPL bail-down and recovery tests of wells W-1, W-2 and W-3 indicate that formation NAPL
thicknesses are significantly less than apparent NAPL thicknesses observed in these wells, ranging from
1% to 6% of the apparent NAPL thicknesses. Aquifer NAPL Transmissivity and Storativity values obtained
from NAPL bail-recovery tests indicate that the moderate fluid-bearing properties are present in the water
and NAPL-bearing zone at the site.

The lateral extent of NAPL at the site has not been established; therefore no estimate of NAPL in place is
possible with existing data. The known distribution of NAPL relative to the former UST, service islands
and wells W-1, W-2, W-3 and DPE-1 is shown in Figure 2. Based upon the gradient direction to the
southeast, it is reasonable to expect that significant masses of adsorbed fuel and NAPL are present under
Avenue D to the south of the site and under Main Street to the east of the site.

The DPE pilot testing of wells DPE-1, W-1, W-2 and W-3 indicate that subsurface materials are somewhat
homogenous and modestly conductive. Moderate fluid and vapor flow rates were achieved with moderate
impedance to flow during the testing. NAPL and vapor recovery rates during testing were significant; a
total of 229.5 gallons of NAPL equivalent were recovered during 16.6 cumulative hours of DPE testing of
wells DPE-1, W-1 and W-2, with a recovery rate of 13.8 equivalent NAPL gallons per hour. Recovered
NAPL equivalent was approximately 5.7% of the 3,994 gallons of total fiuids produced during the testing.

Based upon the results of pilot testing performed at the site, we conclude that site conditions are
favorable for multiple remedial approaches, including simple NAPL recovery and water level suppression
enhanced NAPL recovery. The site conditions are considered moderately favorable for dual-phase
extraction. Site conditions are also considered favorable for secondary enhanced bioremediation using
oxygen injection, once the NAPL has been recovered. Based on the anticipated horizontal and vertical
extent of the contaminants and relatively low permeability, chemical oxidation is considered less favorable
as a primary treatment method. Chemical oxidation may be considered as a secondary treatment method
to polish residual dissolved hydrocarbons in localized areas. Since fuel contaminants included leaded
gasoline (and likely the lead scavenger EDB), implementing remedial actions will likely require that
effluent streams (water) will require treatment for lead, as well as petroleum contaminants.

Due to the modest permeability of the impacted zone, as well as the depth and geometry of the impacted
media (much of it being located beneath Avenue D and Main Street), we anticipate that costs of
remediation will be high.
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4.2 Recommendations

Prior to implementation of a remedial strategy, Golder recommends that additional site characterization
activities be conducted to further delineate the horizontal extent of the NAPL plume. As discussed in
Section 3.4.1, the effective ROl for a dual-phase extraction approach would be approximately 10 feet at
an applied wellhead vacuum of 45 inches H,0, indicating a maximum well spacing of approximately
20 feet. A higher ROI could potentially be achieved during a continuous full-scale operation. Significant
cost reductions could be realized if the horizontal extent of the NAPL plume could be adequately defined
prior to full-scale remedial design and if extraction well spacing could be increased. Once the extent of
NAPL has been defined, dual-phase extraction should be considered as the primary remedial strategy for
this site. Enhanced bioremediation using oxygen injection should be considered as a secondary strategy.

Based on the rates of NAPL recovery that were observed during the pilot testing, Golder recommends
that total fluid recovery and disposal events be performed at the site to maximize contaminant reduction
during the time required to plan, install, and operate capital remediation equipment at the site.

140-4221_4_lovington 66 mpt_f_20151109.docx
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1404221
Table 4: Summary of Vapor Sample Results for DPE-1, Lovington 66 Site
424 S, Main St., Lovington, New Mexico
Date Ethyl Total Total
Well ID Sampled Benzene | Toluene Benzene | Xylenes BTEX MTBE
DPE-1 7/12/2015 1,500 3,600 420 950 6,470 620
Notes: All concentrations in milligrams per cubic meter (mg/m 3)
BTEX = Benzene, Toluene, Ethyl Benzene, and Xylenes
MTBE = methyl tertiary butyl ether
Volatile Organic Compound data are by EPA Method 8260B.
/9 Golder
P\ABQ Projects\2014 Projects\140-4221 Walstad Pilot Testing\Deliverables\Task 4 - Completion Report\Tables\140-4221 4 Tables 1-4 xisx
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Appendix A: Photographic Log

PHOTO 1

Drill rig setting up on DPE-1
location for drilling.

2015-06-14

PHOTO 2

Cutting through the asphalt
in the parking lot. Nominal
diameter was 7-7/8".

2015-06-14

P Golde
~ Ass?)cialies
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PHOTO 3

The first return on cuttings.
Drill depth is approximately
5-ft BGS.

2015-06-14

PHOTO 4

Cuttings were collected and
transferred to 55-gal steel
drums for off-site disposal.

2015-06-14

€ Golder
.7 Associates
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PHOTO 6§

Some of the cuttings
collected for off-site
disposal. Composition was
mostly Caliche with varying
particle sizes.

2015-06-14

PHOTO 6

Small amounts of cuttings
were collected every 5-ft of
drill depth for PID
screening. Additionally a
soil sample was collected
from the interval producing
the highest PID reading.

2015-06-14

P Golder
Associates
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PHOTO 7

Drill encountered saturation
at approximately 60-ft BGS.
Cuttings return wet.

2015-06-14

PHOTO 8

Lower section of 4-inch well
being rigged for insertion
into borehole.

2015-06-14

1 Golder

¥ Associates
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PHOTO 9

Silica sand was packed

around the well screen to _ _
approximately 3-ft above " - _ E = L=
the top of the screen. P : ey - 200

2015-06-14

PHOTO 10

The well vault was flush
mounted with concrete. The
casing was cut
approximately 6-inche BGS.

2015-06-14

P Golde
~ Ass?)cialies
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PHOTO 11

The final surface condition
of DPE-1

2015-06-14

PHOTO 12

Gandy was present onsite
for developing well. Gandy
was responsible for
collecting and disposing of
water from well
development.

2015-06-14
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PHOTO 13

The water content of DPE-1
contained sediment and
suspended solids.

2015-06-14

PHOTO 14

DPE-1 was pumped until
the water was clear and
free of suspended solids. A
total of approximately 150
gallons was pumped.

2015-06-14

140-4221 4 appendix a docx
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PHOTO 15

Five steel 55-gal drums
were used for collecting
cuttings and stored on-site.
Gandy Marley retrieved the
55-gal drums for proper soil
disposal.

2015-06-14

PHOTO 16

AcuVac Inc. arrives on set
with their rig setup for Pilot
Testing.

2015-07-12

140-4221 4 appendix a docx
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PHOTO 17

The rig from AcuVac for
producing the vacuum and
oxidizing vapor
contamination during the
test.

The pilot test was focused
on DPE-1.

2015-07-13

2015-07-12
i
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PHOTO 19

W-1, W-2, & W-3 were used
for monitoring during the
test. Pictured is W-1.

2015-07-12

PHOTO 20
W-2 is shown.

2015-07-12
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AcuVac Inc. installing the
apparatus for testing.

2015-07-12

B 4 . 54
PHOTO 21 S W
W-3 is shown. ; i {‘ti' = }l
2015-07-12 2 o PROY "
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PHOTO 23

The testing setup is shown
with the vacuum hose and
flowmeter attached to
DPE-1.

2015-07-12

PHOTO 24

The rig was used to create
the vacuum for the test and
oxidize vapor
contamination.

2015-07-12
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PHOTO 25

The pump test apparatus
provided sight on water
quality and a sampling port
for collecting lab
specimens.

2015-07-13

PHOTO 26

The flow meter read flow
rate and total gallons
pumped.

2015-07-13
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PHOTO 27

A clear portion of the outlet
hose shows the condition of
water being pumped.

2015-07-13

PHOTO 28

AcuVac periodically
collected water samples to
gauge NAPL content.

2015-07-13
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PHOTO 29

Bio-fouling material was
observed during the pilot
test on day two.

2015-07-13

PHOTO 30

The testing apparatus for
collecting air monitoring
samples as well as the
sample submitted for lab
testing.

2015-07-12
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PHOTO 31

AcuVac checked the
vacuum induced in the
surrounding wells with a
digital manometer. W-1
shown.

2015-07-12

PHOTO 32

AcuVac checked the
vacuum induced in the
surrounding wells with a
digital manometer. W-2
shown.

2015-07-12
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PHOTO 33

All produced water was
containerized by Gandy in a
tanker truck and sent off-
site for proper disposal.

2015-07-12

PHOTO 34

During testing, plumbing
connections for a
remediation system was
noted. W-2 is shown.

2015-07-13
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PHOTO 35

During testing, plumbing
connections for a
remediation system was
noted. W-1 is shown.

2015-07-13

-y

Plumbing for remediation
system connection

140-4221 4 appendix a docx
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THIS DOCUMENT MAY NOT BE RECORDED

City, State: Lovington, NM
Address: 410 S. Main

L/C: 030-0087

RE File # 14922

LICENSE TO INSTALL MONITORING WELLS

JOIS
This License to Install Monitoring Wells ("License") is dated MR2clt /0 2644, between
McDONALD'S CORPORATION, a Delaware corporation of One McDonald's Plaza, Oak Brook,
IL 60523 ("McDonald's"), Goider Associates, Inc., a New Mexico corporation, of 5200
Pasadena N.E., Suite C, Albuquerque, NM 87113 ("Consultant"), and Mr. Robert Murreli,
Designated Representative of Walstad Oil Company, ("Licensee").

RECITALS

A. McDonald's leases the real property located at 410 S. Main, Lovington, NM legally
described on Exhibit A (the "Property") from Pearson Oil Company, which has already granted
to Consultant and a Right of Entry dated June 2, 2014, which is attached hereto as Exhibit D;

B. McDonald's leases the Property to Kenneth Fadke ("Operator"), who operates a
McDonald's restaurant on the Property;

C. Licensee and Consultant desire to enter onto the Property to install up to three
groundwater monitoring wells and to perform environmental investigations in connection with
Licensee's investigation of the Property; and

D. McDonald's is willing to grant Licensee and Consultant a license for these purposes
pursuant to the terms below.

AGREEMENT

Now, therefore, in consideration of the terms below and other good and valuable
consideration, the receipt and sufficiency of which are acknowledged by the parties, the parties
agree as follows:

1. License Grant. Subject to the terms of this License, McDonald's grants to Licensee and
Consultant (coliectively referred to as "Licensee Parties"), a revocabie, non-exclusive license
to enter upon a portion of the Property as necessary for the purposes of: install up to three
groundwater monitoring wells and vacuum extraction wells in the locations shown on the
attached Figure 1 ("Wells"); conduct a utility mark out in the vicinity of the proposed well
locations; conduct a pilot vacuum extraction test; periodically gauge, monitor, survey or sample
the Wells; after completion of the work as determined by governmental authorities, plug and
abandon the Wells in compliance with all applicable laws; dispose of all samples off-site in
accordance with applicable law; and after the completion of the work as determined by
governmental authorities, remove any equipment brought onto the Property in connection with
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the work, and restore any portion of the Property damaged by the work to as ciose to its
condition existing at the time the work began as is reasonably possible; and access to and from
the Property as necessary for purposes of conducting the foregoing activities (collectively the
"Authorized Activities"), as further described in the Work Plan attached as Exhibit B. Figure 1
and Exhibit B are incorporated into and made a part of this License. The Authorized Activities
include only pilot testing for the vacuum extraction contemplated for future remediation of the
Property, and specifically does not include any future vacuum extraction activities, which will
require a separate agreement.

2. Licensee Parties’ Work Under This License. Licensee Parties, at their sole expense,
jointly and severally agree as follows:

a) Licensee Parties will perform the Authorized Activities on the Property in a good
and workmanlike manner. Licensee Parties will exercise their rights and perform the
Authorized Activities under this License in compliance with all applicable laws, rules,
regulations, ordinances, and guidance documents of any governmental agency with
authority over the Authorized Activities, including the applicable environmental agency
("Environmental Agency").

b) Licensee Parties will give written notice to McDonald's and verbal notice to the
Regional McDonald's Property Manager for the Property Samantha Metzger Jupe (2140
460 9823 at least 10 days prior to each entry onto the Property for the purpose of
conducting the Authorized Activities, which notice will specify the work to be performed,
the date(s) when the work will be initiated, and an estimated date of compietion.
McDonald's will have the right, at its expense, to split samples during any sampling
event by Licensee Parties.

c) Immediately upon completion of any Authorized Activities on the Property,
Licensee Parties will restore the surface of the areas that were disturbed to the same
condition as existed before the work commenced and to a safe condition, and will
remove ail of their equipment, tools, debris, and investigation-derived waste. Licensee
Parties, in the name of Licensee or Consultant, will execute all manifests and other
documentation associated with removal of waste residuals generated and removed from
the Property and will select the disposal facility for such wastes.

d) Licensee Parties will contact the appropriate authorities in accordance with
relevant law prior to commencing any subsurface activity as part of the Authorized
Activities under this License. McDonald's makes no representation or warranty
regarding the presence or absence of utilities in any given location on the Property,
notwithstanding Licensee Parties' selection and identification of the locations for the
Wells on Figure 1.

e) The Wells will be installed, maintained, and repaired in a workmanlike condition
and in a manner that is reasonably secure from vandalism and any unauthorized use,
including, without limitation, the installation of secure locking caps.

f) In connection with installation of the Wells, Licensee Parties will employ such
boring and plugging techniques as necessary to protect aquifers from any contamination

Document #: 1387579-v1



and to prevent movement of any contamination from one stratum to another. The Wells
will be flush-mounted and installed in conformance with the specifications contained on

Figure 2.

g) Licensee Parties will not move, remove or demolish any of McDonald's signs,
access drives, curbing or other improvements on the Property. If McDonald's future
operational or construction needs require the relocation of one or more of the Wells,
Licensee Parties will properly abandon and/or relocate the Wells at a time specified by
McDonald's at no expense to McDonald's.

h) Licensee Parties will separate, by use of cones or other construction safety
barriers, the areas surrounding the location where Licensee Parties perform any
Authorized Activities. Licensee Parties will not park on or store any construction
vehicles, equipment or materials on the Property when activity related to the Authorized
Activities is not actively in progress.

i) Licensee Parties will not unduly disrupt the operation of the McDonald's
restaurant on the Property. While the restaurant is open for business, Licensee Parties
will not (1) block more than five parking stalls at any one time; (2) block in any manner
more than the drive aisles shown on the drawings attached on Figure 1, which permit
closure only of the two curb-cuts in the southeast corner of the Property at any time; or
(3) perform any work in or obstruct any drive-thru lane. Licensee Parties will complete all
Authorized Activities on three different Sundays, and the location of the areas permitted
to be blocked off on each day of work are shown on Figure 1. If possible, Consultant will
install the Wells with a hand auger. If that is not possibie, then the drilling equipment will
be positioned in the locations identified on Figure 1 and will be removed from the
Property upon completion of the installation of the Wells and within the time period
specified above. Licensee Parties will perform all aspects of the Authorized Activities
other than installation of the Wells (such as sample collection) on any days and at any
time other than during the following time periods: 7:00 am through 10:00 am; 11:30 am
through 1:30 pm; and 5:00 pm through 7:00 pm.

j) Licensee Parties will perform all of the Authorized Activities under this License
and any other activity related to this License at their own expense and will not allow any
mechanics' or other lien to be placed on the Property with respect to the Authorized
Activities. Should any such lien arise due to the acts or omissions of Licensee Parties or
subcontractors working on behalf of Licensee Parties, Licensee Parties will, no later than
30 days from the claim of such lien, fully discharge the lien at their expense. McDonald's
is not required to perform any activity or incur any expense for any purpose under this
License, except as otherwise expressly stated in this License.

3. Sampling. Licensee Parties will permit the samples collected as part of the Authorized
Activities to be analyzed only for the Volatile Organic Compounds by EPA Method 8260B, as
listed on Exhibit C, and no other analytes without the written consent of McDonald's provided in
advance of collecting the sample(s). Licensee Parties will provide McDonald's with a copy of all
sampling results from samples taken from the Property promptly upon Licensee Parties' receipt
of the sampling data. Simultaneously with submittal to the Environmental Agency, Licensee
Parties will also provide McDonald's with copies of all correspondence, reports, and submittals
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made to the Environmental Agency which include any sample results from the Property or any
other data or information generated as part of any of the Authorized Activities. Upon request by
McDonald's, Licensee Parties will also provide to McDonald's copies of field notes, boring logs,
and other information generated or gathered in the course of executing any of the Authorized
Activities.

4. Term. The term of this License will be for three days of work (each, a “Site Visit") over
the course of the term of the License, which will commence on the date of this License aand
terminate on the date that is the earlier of (a)the day after the third Site Visit on which
Consultant conducts the Authorized Activities, and (b) December 31, 2014. Licensee Parties
will properly abandon the Welis in accordance with all applicable laws, rules and protocol
established by the Environmental Agency upon the expiration or earlier termination of this
License, unless otherwise agreed in writing by the parties.

5. Indemnity. Licensee Parties, jointly and severally, will indemnify, defend, release and
hold harmless McDonaid's, Operator, and their subsidiaries and affiliates, from and against any
and all claims, losses, causes of action, judgments, settlements, fines, penaities, damages
including economic, direct, indirect and consequential damages, injury to persons and damages
to property, costs and expenses, including reasonable attorneys' fees and costs (collectively
"Claims") arising out of, in connection with, resulting from, or incidental to, directly or indirectly:
(a) the performance of the Authorized Activities; (b) any acts, errors or omissions by the
Consultant and/or its employees, agents, representatives, sub-consultants, or any other person
acting directly or indirectly through or under the Consultant, or for subrogation actions initiated
by the Consultant or the Consultant's workers' compensation insurance carrier, or for any other
matter based on the Consultant's workers' compensation insurance; (c) any actual or alleged
violation of any applicable federal, state or local laws, regulations, ordinances, administrative
orders or rules; and/or (d) any actual or alleged breach by the Consultant or Licensee of any of
their respective representations, warranties and/or obligations in this License. Licensee Parties'
obligations under this License will not be negated or reduced by virtue of an insurance carrier's
denial of coverage for the occurrence or event which is the subject matter of the claim or refusal
to defend. This indemnification will survive the expiration or earlier termination of this License
and will apply whether or not arising out of any claim by a third party.

6. Insurance.

a) The Consultant will procure and maintain in effect during the term of this License
the insurance coverages described below, which insurance will be placed with insurance
companies authorized to do business in the state in which the Property is located, rated
A — VI or better by the current edition of Best's Key Rating Guide and approved in
advance in writing by McDonald's.

(1) Professional Liability Errors and Omissions Insurance, which will inciude
contractual liability coverage on a per claim and aggregate limits of not less than
$1,000,000.00 covering the Consultant and the Consultant's employees and anyone,
including consuitants (who may provide such coverage under their own policy) for
whom the Consultant is liable or contracts with to perform any of the Authorized
Activities. Consultant will maintain this coverage in effect during the term of the
License and for 3 years after the expiration or earlier termination of this License.
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Consultant will give prompt written notice to McDonald's of any and all claims made
against this policy during the period in which this policy is required to be maintained
pursuant to this License.

(2) Commercial General Liability Insurance, which will have coverage and terms
comparable to an ISO CG-0001 form including personal injury, products and
completed operations liability, with Bodily Injury and Property Damage limits of
$5,000,000.00 per occurrence, and Advertising and Personal Injury limits of
$5,000,000.00 per person or organization. This insurance will include coverage of
the tort liability assumed by the Consultant in this License. The completed
operations liability coverage will be maintained for 4 years after expiration or earlier
termination of this License.

(3) Workers' Compensation Insurance, which will have statutory benefits and
limits compliant with applicable state law, and Employer's Liability Insurance with
limits of $1,000,000.00 per accident covering the Consultant and the Consuitant's
employees.

(4) Business Automobile Liability Insurance, including owned, non-owned, and
hired vehicles, which will have coverage of not less than $1,000,000.00 for bodily
injury and property damage for each accident.

(5) Any insurance coverage required by law and/or governmental agency with
respect to the performance of Authorized Activities.

b) As to the policies identified in Sections 7(a)(2), 7(a)(4) and 7(a)(5) above,
McDonald's and the Operator, will be named as additional insureds. These policies will
be primary insurance for all additional insureds. All policies, with the exceptions of
Professional Liability Errors and Ommissions Insurance will be endorsed to provide a
waiver of rights of subrogation in favor of the additional insureds. The Consuitant will be
required to furnish evidence to McDonald's of insurance in form of certificates of
insurance before commencing the Authorized Activities.

c¢) The Consultant will not make changes in nor allow the required insurance
coverages to lapse without McDonald's prior written approval.

d) Consultant will give McDonald's 30 days prior notice of any canceliation of that
policy or material change in coverage.

7. Waiver of Claims. Consultant acknowledges that it enters onto the Property and
performs the Authorized Activities at its own risk. Licensee, and Consultant, for themselves and
their officers, directors, shareholders, members, affiliates, agents, employees and
subcontractors, waive any and all Claims arising out of, in connection with, resulting from, or
incidental to, directly or indirectly, the conditions of the Property and any improvements on the

Property.

8. Default. Any failure of Licensee, Consultant or Licensee Parties to perform any of their
respective obligations set forth in this License will constitute a defauit. In the event of a default,
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McDonald's may submit written notice of the default to the defaulting party and, if the default
continues for 10 business days after receipt of notice from McDonald's, then McDonald's may
terminate the Licensee Parties' right of access to the Property, cure the default and pursue any
remedies available under applicable laws. If McDonald's cures the default, then Licensee
Parties will reimburse McDonald's for the costs incurred within 30 days after receipt of
McDonald's written demand for reimbursement. |f Licensee Parties fail to pay any such sum
when due, Licensee Parties will pay interest on the amount due at a rate which is the greater of:
(1) 15% per year; or (2) the maximum rate allowed by law, from the date due to the date of
payment in full. A default by Licensee or Consultant individually of any obligation imposed
under this License will be deemed a default by Licensee Parties.

9. Survival of Obligations. Licensee Parties' obligations under this License that do not
expressly survive the expiration of the term of this License will not cease until Licensee Parties
have (a) removed all of their equipment from the Property in accordance with all applicable
laws, regulations and orders of the Environmental Agency, (b) closed and sealed the Wells in
such a manner so that they do not present a hazard or nuisance on the Property in the sole
opinion of McDonald's, and (c) restored the Property to a state and appearance similar to the
balance of the Property.

10. Notices. All notices under this License will be in writing and delivered by U.S. certified
mail or overnight courier with proof of receipt, to the Designated Representative of the Licensee
at _2317 Tuttington Circle, Oklahoma City, OK 7317 , and to Consultant at 5200 Pasadena
N.E., Suite C, Albuquerque, NM 87113 and to McDonald's at One McDonald's Plaza, Oak
Brook, lllinois 60523, Attn: Director, U.S. Legal Dept. #091, L/C: 030-0087. Any party may
lodge a change of address by sending notice of such change under this Section. Each notice
will be deemed to have been given at the time it is deposited in the United States Mail, or upon
receipt if sent by overnight courier.

12. No Liability. The granting of this License by McDonald's is not an admission of liability
on the part of either McDonald's or any of its affiliates, successors or assigns, for any
contamination discovered on or from the Property.

13. Assignability. This License may not be transferred or assigned by Licensee without the
prior written consent of McDonald's.

14. Governing Law. This License and every term and provision in this License will be
construed in accordance with the laws of the State in which the Property is located without
giving effect to the principles of conflicts of laws.

15. Miscellaneous. This License is binding upon and inures to the benefit of the successors
and assigns of each of the parties. This License contains a complete expression of the
agreement between the parties, and there are no other promises, representations or
inducements between them concerning the subject matter in this License. Each provision in this
License is severable. If any provision of this License is held to be invalid, illegal or
unenforceable in any respect, that provision will not affect any other provision or the validity of
the remainder of this License. This License may only be modified by the written agreement of
the parties to this License.
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In witness whereof, the parties have executed this License on the first date written
above.

LICENSEE:

By:

Its: Designated Representative of Walstad Qil Compan

STATEOF _QKLAHOMA )
ss.
COUNTY OF _CLEVELAN/D ;

Ackpowlgdged Jbefore, me in County, JKLAHOMA on __F, 1,
2015, by the 11,2, of . a on behalf

of the

, Notary Public
My cofrfiission expires __(J b / [l / Foly¥
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CONSULTANT:

By: _Robect Newcomer

Its; Az50¢1 aty.
W

state oF 7Ly Mo yils’ )
) SS.
COUNTY OF )

Acknpwledged beforg .
20 i by A4 n behalf
ofthe ____
%@W ' /& OFFICIAL SEAL
 Qotary Public &) Marie Sanchez
Retrreiy NOTARY PUBLIC
My commission expires __ \3 / Z/éO/S) e STATE OF NEW MEXICO

My Commission Expires:

McDONALD'S:

McDONAL?ﬁ lf RPORATION, a Delaware corporation
o o
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FIGURE 1

[Depict location of wells, as applicable]
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Site work period 1.--working footprints for pre-pilot tests on existing wells.

i (.(m‘t;[c'

Site work period 2.--working footprints for pilot test well installation.

Lo Goonle eaithy
' 1

S

Site work period 3.--working footprint for multiphase extraction pilot test.

Figure 1.--Attachment to McDonald’s Lovington NM Site Access Agreement.



FIGURE 2

[Well installation specifications, as applicable)

Document #: 1387573-v1

18-



Figure 2.--Well installation specifications

12-inch bolt down
well vault cover

70 feet
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at surface
| : \
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; /// f \_ Flush mount
5' GROUT % % traffic grade
7 ; well vault
J Il
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FILTER PACK
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EXHIBIT A

PROPERTY LEGAL DESCRIPTION
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EXHIBIT C

LABORATORY TESTING ANALYTES



Table 1B. Target Compound List, CAS Numbers, and Contract Required
Quantitation Limits for Volatile Organic Compounds by Method 8260

Analvte CAS Number CROL *a/L® | CROL__
°g ngb
Benzene 71-43-2 1 5
Bromobenzene 108-86-1 1 5
Bromochloromethane 74-97-5 1 5
Bromodichloromethane 75-27-4 1 5
Bromoform 75-25-2 1 5
Bromomethane 74-83-9 1 5
n-Butylbenzene 104-51-8 1 5
sec-Butylbenzene 135-98-8 1 5
tert-Butylbenzene 98-06-6 1 5
Carbon tetrachloride 56-23-5 1 5
Chlorobenzene 108-90-7 1 5
Chlorodibromomethane 124-48-1 1 5
Chloroethane 75-00-3 1 5
Chloroform 67-66-3 1 5
Chloromethane 74-87-3 1 5
2-Chlorotoluene 95-49-8 1 5
4-Chlorotoluene 106-43-4 1 5
1,2-Dibromo-3-chloropropane 86-12-8 1 5
1,2-Dibromoethane 106-93-4 1 5
Dibromomethane 74-95-3 1 5
1,2-Dichlorobenzene 95-50-1 1 5
1,3-Dichlorobenzene 541-73-1 1 5
1,4-Dichlorobenzene 106-46-7 1 5
Dichlorodifluoromethane 75-71-8 1 5
1,1-Dichloroethane 75-34-3 1 5
1,2-Dichloroethane 107-06-2 1 5
1,1-Dichloroethene 75-35~4 1 5
cis-1,2-Dichloroethene 156-59-2 1 5
trans-1,2-Dichloroethene 156-60-5 1 5
8260CRF
2 of 5 Revision 12/03/1999



1,2-Dichloropropane 78-87-5 1 5
2,2-Dichloropropane 584-20-7 1 5
1,3-Dichloropropane 142-28-9 1 5
1,1-Dichloropropene 563-58-6 1 5
Ethylbenzene 100-41-4 1 5
Hexachlorobutadiene 87-68-3 1 5
Isopropylbenzene 38-82-8 1 5
p-Isopropylteluene 99-87-8 1 5
Methylene chloride 75-09-2 1 5
Naphthalene 91-20-3 1 5
n-Propylbenzene 103-65-1 1 5
Styrene 100-42-5 1 5
1,1,1,2-Tetrachloroethane 630-20-6 1 5
1,1,2,2-Tetrachloroethane 79-34-5 1 5
Tetrachloroethene 127-18-4 1 5
Toluene 108-88-3 1 5
1,2,4-Trichlorobenzene 120-82-1 1 5
1,2,3-Trichlorobenzene 87-61~6 1 5
1,1,1-Trichloroethane 71-55-6 1 5
1,1,2-Trichlorocethane 79-00-5 1 15
Trichloroethene 79-01-6 1 5
Trichlorofluoromethane 75-69-4 1 5
1,2,3-Trichloropropane 96-18-4 1 5
1,2,4-Trimethylbenzene 95-63-6 1 5
1,3,5-Trimethylbenzene 108-67-8 1 5
vVinyl chloride 75-01-4 1 5
o-Xylene 95-47-6 1 5
m-Xylene 108-38-3 5
p-Xylene 106-42-3 1 5
Methyl-t-butyl ether 163-40-44 1 5
Dichlorofluoromethane 75-43-4 1 5

®* Based on 25 ml water purge. P° Based on wet weight

8260CRF
3 of 5 Revision 12/03/1999



Golder Associates Inc. N %

5200 Pasadena Blvd NE, Suite C A

Albuquerque, NM USA 87113 é 13 GOldQl'
Telephone: (505) 821 3043 [/ Associates

Fax: (505) 821-5273

May 30, 2014
Our Ref.: 140-1221

Mr. Keith Pearson
KW Fuels — Pearson Oil Company
717 Sanger Street
Hobbs, NM 88240

RE: ACCESS AGREEMENT FOR ENVIRONMENTAL MONITORING WELL INSTALLATION AND
TESTING, FORMER LOVINGTON 66 LUST SITE, 424 SOUTH MAIN ST, LOVINGTON, NM

Dear Mr. Pearson:

Per our discussion, attached is the right of entry form allowing Golder Associates Inc. access to the
above referenced Pearson Oil Company property in the southeast corner of the McDonald’s
restaurant parking area as indicated on Figure 1. We request authorization to enter the property to
install up to two monitor wells, as well as to perform vacuum extraction pilot testing on the site
wells. If you consent, please sign and fax or email the agreement to me at your earliest
convenience.

Please call me at 505/821-3043 if you need additional information or have any questions regarding
the access agreement. Thank you for your consideration and effort in this matter.

Sincerely,
GOLDER ASSOCIATES INC.

e

Clay Kilmer
Sr. Hydrogeologist

Attachments: Right of Entry Form
Figure 1 —Site Map and Proposed Pilot Test Well Locations

LCK/Ick

OFFICES ACROSS ASIA, AUSTRALIA, EUROPE, NORTH AMERICA, SOUTH AMERICA



Golder Associates Inc.

5200 Pasadena N.E., Suite C é A E G()ldel‘

Albuquerue, NM USA 87113 V4 ASSOCiateS

Telephone (505) 821-3043
Fax (505) 821-5273
www.golder.com RIGHT OF ENTRY FORM

GOLDER ASSOCIATES INC.

The undersigned, who is (are) the fee owner{s) of record (hereinafter referred to as Owner) with the
sole right to the property in question, does hereby consent and grant Golder Associates Inc., its agents,
employees, and assignees the right to enter the property stated below to install monitor wells and
perform testing as required by the New Mexico Environment Department, and to conduct other
activities as may be required in connection therewith. This Right of Entry is effective upon completion
of this document.

Property Owner: Kelth Pearson, Pearson Oil Company
Property Street Address: 424 South Main Street

McDonald’s Restaurant

(See attached Figure)
City, State: Jovington, New Mexico

This Right of Entry is granted in consideration of the following Golder Associates inc. commitments:

1 Golder Associates, Inc. agrees that in consideration of Owners(s) granting this Right of Entry,
the affected property will be restored as much as reasonably possible to its condition proceeding our
entry. If monitoring wells are developed, these wells wiil be plugged and abandoned upon project
termination in accordance with New Mexlca’s applicable rules and regulations.

2. Golder Associates Inc. agrees to coordinate with Mr. Ken Fadke (McDonald's franchise owner) to
plan and execute the site work to minimize impact to the restaurant business.

3. Golder Associates, Inc. agrees to protect Owner from any and all liability which might arlse as a
result of the foregoing activities on the described property.

4, Owner(s) retain the discretion to terminate this agreement at any time, after 30 days written
notice, if it is in his or his successor’s interests.

5. Golder Associates Inc. will provide owner(s) with all analytical results and final investigation
reports upon request. Golder Associates, Inc. agrees to provide owner with all future laboratory results
and keep the owner informed of all future developments concerning subject property as it pertains to
this investigation as requested by owner.

Owner(s) Agent Golder Associates Inc.
MY P Clo s
Cla\\KiImer
Project Manager
é‘_, ) N l(/; Moy 30, 2014
Date Date

GOLDER ASSOCIATES: OPERATIONS IN AFRICA, ASIA, AUSTRALASIA, EUROPE, NORTH AMERICA AND SOUTH AMERICA
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Movember 2015 130-2645
Well W-1 Test
Date: 3/2912015
Data by: C. Kilmer
Well Screen Interval (ft): 50-70
Depth to NAPL {ft): 5792
Depth to Water (ft): 64 40 .
Well W-1 Well W-2 ell W-3 B "
Radluis to Pr w:lu ") — 'Flow Rate | ‘Corrected
Time Elapsed Time R=0 T R=30 T R=36 Flow Rate | Correction | Flow Rate | PID (ppm)| TempF Comments
T Y] Hl 0] (SCFM) Factor (SCFM)
12:29 PM 05 0.05 0.010 Pre-test Gauge Reading
12:30 PM 0:00 32 0.05 0.010 2 1.048 2.10 3460 752 is_lan STEP 1
12:35 PM 0:05 35 0.05 0.010 2
12:39 PM 0:09 35 0.06 0.020 2 |
12:40 PM 0:10 45 .07 0.0 4 1.0687 427 6620 76.4  |Start STEP 2
[ 12.45PM 0:15 45 .07 0.0 4
| 12.49PM 018 45 .07 0.0 4 I
| 12:50 PM 0:20 55 0.08 0.030 S 1.082 541 8040 76.4 Start STEP 3
12:55 PM 0:25 55 008 0.030 5
12:59 PM :29 55 0.08 030 5 ]
1.00 PM :30 85 0.08 .035 55 1.101 6.08 8530 79.3 ISlan STEP 4
:05PM .35 85 0.0 .035 &
| 1.09PM 38 65 0.08 035 € |
:10PM 0:40 75 0.08 .032 7 1.115 7.81 7020 773 ISlan STEP 5
(15 PM 045 7! 0.07 0.030 7
1:18 PM 0:49 7 0.07 0.030 7 |
1:20 PM 0:50 86 0.08 0.038 8 1.134 9.07 5020 77.1__ |Stat STEP 6
1:25 PM 0.55 86 0.07 0.0: 8.5 |
1:29 PM 0:59 88 0.07 0.0 8.5
1:30 PM 1.00 0.07 0.0 10 1.160 11.60 4442 777 Stant STEP 6
| 1.35PM 1.05 0.07 0.0 10
1:39 PM .09 X 0.07 0.037 10 |
1:40 PM 110 Max Vac (>100} 0.08 0.020 33 4250 78.4 Ismn STEP7
1:41 PM 1 Max Vac (>100) 0.0° 0.030 26
1:45 PM RE Max Vac (>100) 0.0 0.035 23
| 1:50 PM :20 Max Vac (>100} 0.07 0.030 22
1:54 PM 24 1.1
1:56 PM :26 0.75
1.58 PM 28 0.45 Residual Vacuum
1:58 PM 1:29 0.3 Residual Vacuum
2.00 PM 1:30 0.25 Residual Vacuum
2:03 PM 33 0.15 Residual Vacuum
Flow rate factor in with
Well W-2 Test
Date: 3/29/2015
Data by: C. Kilmer
Well Screen Interval (ft): 50-70
Depth to NAPL (ft): 56 88
Depth to Water (ft): 8385 -
el W- Well W-1 -3
e s to Product WeIII ) e Flow Rate | [Flow Rate | 'Carrected
Time Elapsed Time = Correction | Flow Rate | PID {(ppm)| TempF Comments
R=0 | R=30 1 R=43 {SCFM)
T TV, e o) Factor {SCFM)
1] 0.050 0.000 Pre-test Gauge Reading
0:00 4 0.050 0.005 1.038 5.71 4943 828 Start STEP 1
0.05 4 0.070 0.010
0:08 4 0.080 0.015 .
0:10 44 0.090 0.020 5 1.081 7.98 4890 712 |Start STEP 2
5 44 0. 30 4
: 44 0. 30 7
:20 55 0. 30 ] 1.079 872 4328 734  |Start STEP 3
:25 55 0.120 .033 8.5
0:29 55 0.125 0.040 8.5
0:30 85 0.120 0.038 105 1.085 11.50 3770 73.7 Start STEP 4
0:35 85 0.125 0.045 10
0:40 65 0.130 0.055 10
0:44 65 0.125 0.052 10
0:45 75 0.130 0.045 11.5 1113 12.80 3971 748 Start STEP §
0:50 75 0.130 0.052 11
0:54 75 0.125 0.045 10.5
0:55 88 0.130 0.048 12 1134 14.74 3665 735 |Start STEP 6
:00 90 0.130 0.055 12
:04 80 0 0.040 12
.05 02 0 0.040 1 1.160 17.40 3322 737 Start STEP 7
10 02 0.12 0.055 4
1:14 02 0.110 0.035 4
1:15 Max Vac (>100) 0.100 0.020 35 303 728 |Stant STEP 8
1:20 Max Vac (>100) 0.090 0.030 25
1:25 Max Vac (>100) 0.100 0.040 22 End STEP 8
fé in with

Watatad We1 2 Flow Tests xitx
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Novembe 2015
Well W-3 Test
Date: 3/29/2015
Data by: C. Kilmer
Well Screen Interval (ft): 50-70
Depth to NAPL (ft): 57.01
Depth to Water (ft): 63 6_0
Well W-3 Well W-1 Well W-2
Radiujs- to Product Welll ) Flow Rate | Flow Rate | 'Corrected
Time Elapsed Time — Correction | Flow Rate | PID (ppm)| TempF Comments
R=0 R =36 Il R=43 (SCFM) T STrW
Induced Vacuum, (I H;0) Actor, ( )
1036 AM 0 002 007 [Pre-test Gauge Reading
10:41 AM 0:00 34 0.00 0.15 4 1.035 4.14 2037 59.7 Stant STEP 1
10:44 AM 0.03 4 .0 0.1 4
10.50 AM :08 4 A 0.10 4
10.55 AM :14 34 ALt 0.10 4
11:00 AM 118 45 .01 0.12 € 1.055 8.33 6100 84.2 Start STEP 2
11.05 AM 0:24 45 0.01 0.12 ]
11:09 AM 0:28 45 0.01 0.12 8
10 AM 0:29 55 0.01 0.12 1.074 8.59 7287 88.3 Start STEP 3
115 AM 0:34 55 0.0 0.1
119 AM :38 55 0. |
:20 AM :39 8 Q. 10 1.093 10.93 4720 68.5 Start STEP 4
| 11.25 AM -44 7 I 0.12 ]
| 1129 AM -48 7 .00 0.10 8 ]
1:30 AM 0:49 80 0.00 0.10 11 73.2 IStart STEP S
11:35 AM 0:54 80 0.00 0.10 105
| 11:38 AM 0.58 80 0.00 0.10 10
40 AM 0:59 0 0.00 0.10 14 1.157 16.18 4350 743 Start STEP B
1145 AM 1:04 0 0.00 0.10 3
| 11:49 AM 1.08 0 0.00 0.10 2
| 11:50 AM 1.09 Max Vac (>100) 0.00 0.10 34 3430 748 |Stant STEP?
| 11:51 AM 1:10 Max Vac (>100) 0.00 0.10 30
| 11:55 AM 1:14 Max Vac (>100) 0.00 0.10 23
.00 PM 1:19 Max Vac (>100 0.00 0.10 215
| 12:05 PM 1:24 Max Vac (>100 0.00 0.10 20
10 PM 1.28 Max Vac (>100 0.00 0.10 20 End Step 7
"Flow rate factor in with
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Flowmeter Sizing

Gas Flowmeter Sizing  Click Here To Download A Printable Version

714.891.0008)

Variable area flowmeters suitable for liquid service have a capacity rating based on water at 70° Fahrenheit. Flowmeters suitable
for gas service have a capacity rating based on air at STP (70°F, 14.7 PSIA) conditions. The comection factors listed below are
used to calculate the flow capacity when using a liquid other than water or a gas other than air at STP conditions.

GAS CORRECTION FORMULA

Air Equivalent Flow Rate = Customer Gas Flow Rate
X Gas Correction Factor

Step 1: Convert Customer Gas Flow Rate unit of measure to a standard unit

of measure for air flow (SCFM or SCCM).
Step 2: Calculate Gas Correction Factor from given values.

Step 3. Calculate the product of the Air Equivalent Flow Rate from
the Customer Gas Flow Rate and the Gas Correclion Factor

Step 4: Calculate the maximum or minimum flow rate for the customer’s
conditions.

Step 1: Convert Customer Gas Flow Rate unit of measure to
a standardunit of e for air flow

Customer Gas Flow Rate
Converted Gas Flow Rate SCFM /SCCM

Gas Flow Rate Conversions

From To SCFM From To SCCM

SCFH  Divide by 60 SCFM  Multiply by 28,317
SCIM Divide by 1,728 SCFH  Multiply by 472
SLPM  Divide by 28.317 SCIM  Multiply by 16 39
SMYMIN Multiply by 35,31 SLPM  Multiply by 1,000
SMYHR  Muttiply by 0.5885 SLPH  Muitiply by 16 67
NM*MIN Muitiply by 37.99 SM/MIN Multiply by 1,000,000
NM¥HR  Multiply by 0.6331 SM¥HR  Multiply by 16,667
SCCM  Divide by 28,317 NMYMIN Multiply by 1,075,785

KG/MIN  Multiply by (29.39 + SpGr) NM/HR  Multiply by 17,929

KGMHR  Multiply by (0.4¢ = SpGr) KG/MIN Multiply by (832,000 + SpGr)
LBS/MIN Multiply by (13.33 + SpGr) KGMHR  Muitiply by (13,876 + SpGr)
LBS/HR Muitiply by(0.2222 + SpGr) LBS/MIN Multiply by (377,500 + SpGr)
LBS/DAY Multiply by (0.00926 + SpGr) LBS/HR Multiply by (6,292 + SpGr)
ACFM  Muiltiply by {[{Operating PSIG+14.7)(530)] + [{14.7)(Operating *F+460)]]

Liquid Flowmeter Sizing Click Here To Downioad A Printable Version

Step 2: Calculate Gas Correction Factor from given values

This information is required to size for conditions other than air at STP:
» Operating Temperature: °

= Operating Back Pressure: PSIG

» Specific Gravity of Gas: @STP

Temperature Conversions Gas Density Conversions
From To *Fahrenheit From  To Specific Gravity
*Centigrade (°C X 1.8) + 32 LBS/FT* Divide by 0075
*Kelvin ("K-27315)18+32 KG/M* Divide by 1.2
*Rankine  °R—45867 Molwt  Divide by 2.0

glcm®  Divide by 0.0012

Pressure Conversions
From To PSIG From To PSIG
foot Water Divide by 2 308 Pa (Pa+101,300) X 147
Inch Water Diwvide by 27 .73 PSIA  Minus 14.7

mm Water Divide by 704 ATM  (ATMX147)-147
inch Hg Divide by 2 036 Torr  {(Tom+760) X147)-147
mm Hg Divide by 51.7 Bars ((Bars+1.013) X14.7)- 147

kglem? Multiply by 14228 Millibar ((Millibars+1013) X 14.7) -147
kPa (kPa+1013) X 14.7

Gas Correction Factor (GCF) formula:

{{Gas Spedific Gravity) X (Operating Temperature + 460)]

GCF = 1{38) X (Operating Backpressure + 14.7)]
GCF =

Step 3: Determine the Air Equivalent Flow Rate.

Air Equivalent Flow Rate = Customer Gas Flow Rate x Gas Correction Factor

Air Equivalent Flow Rate =

Step 4: Calculate the maximum or minimum flow rate for the
customer’s conditions {Customer Gas Flow Rate Scale)

Customer Gas Flow Rate Scale = Catalog Flow Rate + Gas Correction
Factor
Customer Gas Flow Rate Scale =

Variable area flowmeters suitable for liquid service have a capacity rating based on water at 70°Fahrenheit. Flowmeters suitable for gas service have a capacity rating
based on air at STP (70°F, 14.7 PSIA) conditions. The correction factors listed below are used to calculate the flow capacity when using a liquid other than water or a

gas other than air at STP conditions.
LIQUID CORRECTION FORMULA

Water Equivalent Flow Rate = Customer Liquid Flow Rate
X Liquid Correction Factor

Step 1: Convert Customer Liquid Flow Rate unit of measure to a
standard unit of measure for water flow (GPM or CC/MIN).

Step 2: Calculate Liquid Specific GravityCorrection Factorfrom given
values.

Step 3 Determine the Water Equivalent Flow Rate from the product of the
Customer Liquid Flow Rate and the Liquid Correction Factor

Step 4: Calculate the maximum or minimum flow rate for the customer’s
conditions.

Step 1: Convert Customer Liquid Flow Rate unit of measure
toa dard unit of for water flow.

http://www kinginstrumentco.com/correctionformulae/correctionformulae.html

Step 2: Calculate Liquid Correction Factor from given values

This information is required to size for liquids other than water:
+ Specific Gravity of Liquid: @ Operating Conditions
« Liquid Temperature: °F @ Operating Conditions

* Liquid Viscosity: cps @Operating Conditions

» Specific Gravity of the Fioat to be used:

Float Specific Gravity Liquid Density Conversions
Teflon 220 31688 804 From To Specific Gravity
Glass 253 HastelloyC 894 LBS/FT* Divide by 62 4
Sapphire 399 Carboloy 1500 KG/M* Diwvide by 1,000
Titanium 450 Tantalum 1660 API {1415 + (131 5+API)]
316LSS 803 glem® = SpGr

9/29/2015
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Liquid Specific Gravity Comrection Factor (LSGCF) formula:
Customer Liquid Flow Rate

Converted Gas Flow Rate GPM /CC/MIN
LSGCF = (Float Specific Gravity - Specific Gravity of the Melered Liquid)
Liquid Flow Rate Conversions
From To GPM From To CC/MIN [(Float Specific Gravity - 1.0) X (Spedific Gravity of the Metered Fiuid)]
GPH Divide by 60 GPM Multiply by 3,785
CCMIN D!v!de by 3,785 GPH M.ulﬁply by 63.08 3. Determine the Water Equivalent Flow Rate
CCMHR Divide by 227,100 CCHR Divide by 60
LPM Muitiply by 3.785 LPM Multiply by 1,000 Water Equivalent Flow Rate = Customer’s Liquid Flow Rate + LSGCF Water
LPH Multiply by 227.1 LPH Multiply by 16.67 Equivalent Flow Rate =
M¥MIN  Multiply by 264.2 MYMIN Multiply by 1,000,000 4. Calculate the maximum or minimum flow rate for the customer’s
M*/HR Multiply by 4.402 M*HR Multiply by 16,667 conditions. (Customer Liquid Flow Rate Scale)
PINTS/MIN Divide by 8 PINTS/MIN Multipty by 473.1 Customer Liquid Flow Rate Scale = Catalog Flow Rate + LSGCF @ 70° F
FT/MIN  Multiply by 7.48 FT/MIN Multiply by 28 320 Customer Liquid Flow Rate Scale =
FT*/HR Divide by 8 021 FT/HR Multiply by 472
KG/MIN  Multiply by (0.264 + SpGr)  KG/MIN Multiply by (1,000 + SpGr)
KG/HR Divide by (227 X SpGr) KGHR Muitiply by (16 67 + SpGr)
LBS/MIN  Divide by (8 347 X SpGr)  LBS/MIN Multiply by (453 6 + SpGr)
LBSHR Divide by (500.8 X SpGr) LBS/HR Muitiply by (7 56 + Spar)
GMS/MIN Divide by (3,785 X SpGr) GMS/MIN Divide by SpGr

GMS/MHR  Divide by (227,000 X SpGr) GMS/HR Multiply by 3.785 Divide by (60 X SpGr)

The Company Mission
“To produce the finest group of rotameters ever sold”

We are committed to:

Clearly understanding and fulfilling our Customers’ needs and expectations of timely delivery, product performance and value
Fostering productive, long-term relationships with Suppliers by aligning their goals with the needs of our Customers

Methodically improving our production systems to create true quality and productivity enhancements that directly benefit our Customers
A culture that values continuous improvement in our products, services, and personal relationships

Ph (714) 891-0008@ - sales@kinginstrumentco.com ¢ 12700 Pala Drive Garden Grove, CA 92841 | Quality Made In The U.S A.

http://www kinginstrumentco.com/correctionformulae/correctionformulae.html 9/29/2015
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Well: W-1, Baildown/Slug Test Field Form Site: Walstad Oil Co., Lovington, NM

Baildown/Slug Test Data
Site: Walstad 66 Lovington

Well: W-1
Date: 6/2/15 - 6/4/15
Project #: 1404221 Site Name: Walstad Oil Co. Borehole Diam: 8 inches
Well: W-1 Samplers: Bamnhill/Beagles ALEs Pa(ctNip:f)lﬁc e
Evacuation Method: Bailing Weather: Warm Sunny 0.175
Effective Well Radius
()
Well Information LNAPL Information
Casing Diameter (Inches): 4" Fluid Type: Gasolline LNAPL Well Volume
Total Depth (Ft): 70.03' Volume Removed: 16 gallons 6.78 x 0.668
|Static Depth to Product (Ft) 58.11 Evacuation Method:  {bailing 4.40 g. psh
|Static Depth to Water (Ft) 64.89 LNAPL Removed: 5.75 gallons removed
NAPL
. Time Elapsed Time DTP DTW =
Period Date (HH:MM:SS) (Minutes) (feet) (feet) Th;tf:::t?ss Comments
Bailed 06/02/15 9:39:00 4 gals NAPL
Bailed 06/02/15 9:44:00 1 gal NAPL, 3 gal water
Bailed 06/02/15 9:50:00 0.75 gal NAPL, 3.25 gal water
Bailed 06/02/15 9:55:00 trace NAPL, 4 gal water
0-5 06/02/15 9:57:00 start recovery 0 60.51
0-5 06/02/15 9:57:30 0.5 60.41 60.51 0.10
0-5 06/02/15 9:58:00 1.0 60.26 60.27 0.01
0-5 06/02/15 9:58:30 1.5 60.16 60.17 0.01
0-5 06/02/15 9:59:00 2.0 60.06 60.07 0.01
0-5 06/02/15 9:59:30 2.5 59.91 59.94 0.03
0-5 06/02/15 10:00:00 3.0 59.88 59.90 0.02
0-5 06/02/15 10:00:30 3.5 59.85 59.87 0.02
0-5 06/02/15 10:01:00 4.0 59.84 59.86 0.02
0-5 06/02/15 10:01:30 4.5 59.81 59.83 0.02
0-5 06/02/15 10:02:00 5.0 59.79 59.81 0.02
0-5 06/02/15 10:02:30 5.5 59.77 59.79 0.02
5-10 06/02/15 10:03:00 6.0 59.74 59.78 0.04
5-10 06/02/15 10:04:00 7.0 59.71 59.77 0.06 Water level peak vaule
5-10 06/02/15 10:05:00 8.0 59.68 59.79 0.11
5-10 06/02/15 10:06:00 9.0 59.67 59.81 0.14
5-10 06/02/15 10:07:00 10.0 59.65 59.84 0.19
5-10 06/02/15 10:08:00 11.0 59.64 59.86 0.22
10-30 06/02/15 10:10:00 13.0 59.62 59.9 0.28
10-30 06/02/15 10:12:00 15.0 59.60 59.94 0.34
10-30 06/02/15 10:14:00 17.0 59.59 59.98 0.39
10-30 06/02/15 10:16:00 19.0 59.58 60.00 0.42
10 - 30 06/02/15 10:18:00 21.0 59.57 60.02 0.45
10 - 30 06/02/15 10:20:00 23.0 59.57 60.04 0.47
10 - 30 06/02/15 10:22:00 25.0 59.56 60.06 0.50
10 - 30 06/02/15 10:24:00 27.0 59.55 60.08 0.53
10 - 30 06/02/15 10:26:00 29.0 59.54 60.09 0.55
10-30 06/02/15 10:28:00 31.0 59.53 60.11 0.58
10-30 06/02/15 10:30:00 33.0 59.53 60.12 0.59
10-30 06/02/15 10:32:00 35.0 59.52 60.14 0.62
10-30 06/02/15 10:34:00 37.0 59.52 60.16 0.64
10 - 30 06/02/15 10:36:00 39.0 59.51 60.17 0.66
10-30 06/02/15 10:38:00 41.0 59.50 60.18 0.69
10-30 06/02/15 10:40:00 43.0 59.49 60.21 0.72
30-60 06/02/15 10:45:00 48.0 59.48 60.24 0.76
30-60 06/02/15 10:50:00 53.0 59.47 60.29 0.82
30-60 06/02/15 10:55:00 58.0 59.45 60.33 0.88
30 -60 06/02/15 11:00:00 63.0 59.44 60.36 0.92
30-60 06/02/15 11:05:00 68.0 59.43 60.39 0.96
30-60 06/02/15 11:10:00 73.0 59.42 60.43 1.01
60-180 06/02/15 11:20:00 83.0 59.40 60.51 1.11
60-180 06/02/15 11:30:00 93.0 59.37 60.57 1.2
60-180 06/02/15 11:40:00 103.0 59.36 60.65 1.28
60-180 06/02/15 11:50:00 113.0 59.34 60.73 1.39
60-180 06/02/15 12:00:00 123.0 59.31 60.80 1.49

Data Tables Wells 1-3_LCK xisW-1 Page 10of 6 @‘m



Well: W-1

Baildown/Slug Test Field Form

Site: Walstad Qil Co., Lovinaton, NM

NAPL
. Time Elapsed Time DTP DTW
Bericd DStS (HH:MM:SS) (Minutes) (feet) | (feet) T";‘f’e";*)’ss Sommene
60-180 06/02/15 12:10:00 133.0 59.27 60.88 1.61
60-180 06/02/15 12:20:00 143.0 59.26 60.92 1.66
60-180 06/02/15 12:30:00 153.0 59.24 60.98 1.74
60-180 06/02/15 12:40:00 163.0 59.21 61.04 1.83
60-180 06/02/15 12:50:00 173.0 59.19 61.11 1.92
60-180 06/02/15 13:00:00 183.0 69.17 61.16 1.99
60-180 06/02/15 13:10:00 193.0 59.15 61.23 2.08
60-180 06/02/15 13:20:00 203.0 59.12 61.29 2.17
180+ 06/02/15 13:30:00 213.0 59.10 61.35 2.25
180+ 06/02/15 14:00:00 243.0 59.04 61.54 2.50
180+ 06/02/15 14:30:00 273.0 58.98 61.71 2.73
180+ 06/02/15 15:00:00 303.0 58.93 61.87 2.94
180+ 06/02/15 16:00:00 363.0 58.84 61.57 2.73
180+ 06/02/15 17:00:00 423.0 58.73 62.49 3.76
180+ 06/02/15 18:00:00 483.0 58.65 62.77 4,12
180+ 06/02/15 19:00:00 543.0 58.58 63.02 L
180+ 06/02/15 20:00:00 603.0 58.52 63.22 4,70
180+ 06/02/15 21:00:00 663.0 58.47 63.40 4.93
180+ 06/03/15 6:30:00 1233.0 58.22 64.27 6.05
180+ 06/03/15 7:30:00 1293.0 58.20 64.30 6.10
180+ 06/03/15 8:30:00 1353.0 58.19 64.32 6.13
180+ 06/03/15 9:30:00 1413.0 58.18 64.36 6.18
180+ 06/03/15 10:30:00 1473.0 58.16 64.38 6.22
180+ 06/03/15 11:30:00 1633.0 58.16 64.40 6.24
180+ 06/03/15 12:30:00 15693.0 58.15 64.42 6.27
180+ 06/03/15 13:30:00 1653.0 58.14 64.43 6.29
180+ 06/03/15 14:30:00 1713.0 58.13 64.44 6.31
180+ 06/03/15 15:30:00 1773.0 58.12 64.45 6.33
180+ 06/04/15 11:30:00 2973.0 58.14 64.61 6.47
180+ 06/04/15 16:30:00 3273.0 58.11 64.58 6.47
Data Tables Wells 1-3_LCK xisx/W-1 Page 2 of 6 @‘%ﬂ



Well: W-2

Baildown/Slug Test Data
Site: Walstad 66 Lovington
Well: W-2

Date: 6/2/15 - 6/4/15

Baildown/Slug

Test Field Form

Site: Walstad Oil Co., Lovington, NM

{Project # 1404221 Site Name: Walstad Qil Co. Borehole Diam: 8 inches
Well: W2 Samplers: Bamhill/Beagles Filter Pa(chNi’;eSﬁc Yield
Evacuation Method: Bailing Weather: Warm Sunny 0.175

Effective Well Radius
()
Well Information LNAPL information
Casing Diameter (Inches): 4" Fluid Type: Gasolline LNAPL Well Volume
Total Depth (Ft): 69.55 Volume Removed: 16 gallons 7.19 x 0.668 = 4,80 gallons
Static Depth to Product (Ft) 57.07 Evacuation Method:  |bailing 4.8 gal psh
Static Depth to Water (Ft) 64.26 LNAPL Removed: 7.2 gallons removed
Total
. Time Elapsed Time DTP DTW .
Rened Date | (HH:MM:SS) (Minutes) (feet) | (feet) 'h'(‘;::;ss Somnents
Bailed 06/02/15 11:36:00 4 gal NAPL
Bailed 06/02/15 11:44:00 2 gal NAPL, 2 gal water
Bailed 06/02/15 11:53:00 1.2 gal NAPL, 2 8 gal water
Bailed 06/02/15 12:02.00 trace NAPL, 4 gal water
0-5 06/02/15 12:04:00 start recovery 59.30 59.32 0.02
0-5 06/02/15 12:04:30 0.5 59.14 59.17 0.03
0-5 06/02/15 12:05:00 1.0 59.01 59.06 0.05
0-5 06/02/15 12:05:30 1.5 58.94 59.02 0.08
0-5 06/02/15 12:06:00 2.0 58.87 58.95 0.08
0-5 06/02/15 12:06:30 2.5 58.82 58.95 0.13
0-5 06/02/15 12:07:00 3.0 58.79 58.91 0.12
0-5 06/02/15 12:07:30 3.5 58.75 58.88 0.13
0-5 06/02/15 12:08:00 4.0 58.73 58.86 0.13
0-5 06/02/15 12:08:30 4.5 58.71 58.86 0.15
0-5 06/02/15 12:09:00 5.0 58.70 58.86 0.16
5-10 06/02/15 12:10:00 6.0 58.69 58.85 0.16
5-10 06/02/15 12:11:00 7.0 58.66 58.85 0.19
5-10 06/02/15 12:12:00 8.0 58.65 58.85 0.20
5-10 06/02/15 12:13:00 9.0 58.64 58.85 0.21
5-10 06/02/15 12:14:00 10.0 58.64 58.85 0.21
10 - 30 06/02/15 12:16:00 12.0 58.63 58.85 0.22 Water level peak vaule
10 - 30 06/02/15 12:18:00 14.0 58.62 58.86 0.24
10 - 30 06/02/15 12:20:00 16.0 58.61 58.88 0.27
10 - 30 06/02/15 12:22:00 18.0 58.61 58.89 0.28
10 - 30 06/02/15 12:24:00 20.0 58.61 58.89 0.28
10 - 30 06/02/15 12:26:00 22.0 58.60 58.90 0.30
10-30 06/02/15 12:28:00 24.0 58.60 58.91 0.31
10-30 06/02/15 12:30:00 26.0 58.60 58.92 0.32
10-30 06/02/15 12:32:00 28.0 58.59 58.93 0.34
10-30 06/02/15 12:34:00 30.0 58.59 58.94 0.35
30-60 06/02/15 12:39:00 35.0 58.58 58.96 0.38
30-60 06/02/15 12:44:00 40.0 58.58 58.98 0.40
30-60 06/02/15 12:49:00 45.0 58.57 58.99 0.42
30-60 06/02/15 12:54:00 50.0 58.56 59.01 0.45
30-60 06/02/15 12:59:00 55.0 58.55 59.03 0.48
30-60 06/02/15 13:04:00 60.0 58.54 59.04 0.50
60 - 180 06/02/15 13:14:00 70.0 58.53 59.08 0.55
60 - 180 06/02/15 13:24:00 80.0 58.51 59.11 0.60
60 - 180 06/02/15 13:34:.00 90.0 58.50 59.14 0.64
60 - 180 06/02/15 13:44:00 100.0 58.49 59.17 0.68
60 - 180 06/02/15 13:54:00 110.0 58.48 59.20 0.72
60 - 180 06/02/15 14:04:00 120.0 58.47 59.23 0.76
60-180 06/02/15 14:14:00 130.0 58.46 59.27 0.81
60 - 180 06/02/15 14:24:00 140.0 58.44 59.30 0.86
60 - 180 06/02/15 14:34:00 150.0 58.43 59.33 0.90
60 - 180 06/02/15 14:44:00 160.0 58.42 59.35 0.93
180+ 06/02/15 15:00:00 176.0 58.41 59.40 0.99
180+ 06/02/15 15:30:00 206.0 58.39 59.51 1.12
180+ 06/02/15 16:00:00 236.0 58.32 59.62 1.30
Data Tables Wells 1-3_LCK xlsxW:2 Page 3 of 6 @‘%’




Well: W-2 Baildown/Slug Test Field Form Site: Walstad Qil Co., Lovington, NM
Total
o Time Elapsed Time DTP DTW .
gered Dt (HH:MM:SS) (Minutes) (feet) | (feet) th'(‘;:::;ss Compene
180+ 06/02/15 17:00:00 296.0 58.30 59.74 1.44
180+ 06/02/15 18:00:00 356.0 58.25 59.90 1.65
180+ 06/02/15 19:00:00 416.0 58.21 60.05 1.84
180+ 06/02/15 20:00:00 476.0 58.16 60.22 2.06
180+ 06/02/15 21:00:00 536.0 58.11 60.37 2.26
180+ 06/03/15 6:30:00 1106.0 57.72 61.67 3.95
180+ 06/03/15 7:30:00 1166.0 57.68 61.78 4,10
180+ 06/03/15 8:30:00 1226.0 57.65 61.89 4,24
180+ 06/03/15 9:30:00 1286.0 57.61 61.97 4.36 7.19' PSH initial
180+ 06/03/15 10:30:00 1346.0 57.57 62.07 4.50
180+ 06/03/15 11:30:00 1406.0 57.55 62.17 4.62
180+ 06/03/15 12:30:00 1466.0 57.51 62.25 474
180+ 06/03/15 13:30:00 1526.0 57.48 62.33 4.85
180+ 06/03/15 14:30:00 1586.0 57.46 62.42 4.96
180+ 06/03/15 15:30:00 1646.0 57.43 62.49 5.06
180+ 06/04/15 11:30:00 2846.0 57.22 63.47 6.25
180+ 06/04/15 16:30:00 3146.0 57.16 63.55 6.39
Data Tables Wetis 1-3_LCK xiscW-2 Page 4 of 6 @‘%



Well: W-3
Baildown/Slug Test Data
Site: Walstad 66 Lovington
Well: W-3
Date: 6/2/15 - 6/4/15

Baildown/Slug Test Field Form

Site: Walstad

il Co., Lovington, NM

Project # 1404221 Site Name: Walstad Oil Co. Borehole Diam: 8 inches
Well: W-3 Samplers: Bamhill/Beagles LGS Pa(chNi"’ch)'ﬁc L
[Evacuation Method: Bailing Weather: Hot 92°F 0.175
Effective Well Radius
(ft)
Well Information | LNAPL Information
Casing Diameter (Inches): 4" Fluid Type: Gasolline LNAPL Well Volume
Total Depth (Ft): 73.45 Volume Removed: 16 gallons 6.94 x 0.668 = 4.63 gallons
Static Depth to Product (Ft) 57.17 Evacuation Method:  {bailing 4.63 gal psh
Static Depth to Water (Ft) 64.1 LNAPL Removed: 7 gallons removed
Total
. Time Elapsed Time DTP DTW .
Bericd Date | (HH:MM:SS) (Minutes) (feet) | (feet) ‘h'i‘;::;ss Somments
Bailed 06/02/15 15:08:00 4 gals NAPL
Bailed 06/02/15 15.12.00 2 gal NAPL, 2 gal water
Bailed 06/02/15 15:17:00 0.8 gal NAPL, 3 2 gal water
Bailed 06/02/15 15:21:00 0.2 gal NAPL, 3.2 gal water
0-5 06/02/15 15:23:00 0 59.80 59.95 0.15
0-5 06/02/15 15:23:30 0.5 59.55 59.80 0.25
0-5 06/02/15 15:24:00 1.0 59.50 59.77 0.27
0-5 06/02/15 15:24:30 1.5 59.30 59.65 0.35
0-5 06/02/15 15:25:00 2.0 59.23 59.54 0.31
0-5 06/02/15 15:25:30 2.5 59.16 59.47 0.31
0-5 06/02/15 15:26:00 3.0 59.06 59.40 0.34
0-5 06/02/15 15:26:30 3.5 58.99 59.34 0.35
0-5 06/02/15 15:27:00 4.0 58.93 59.30 0.37
0-5 06/02/15 15:27:30 4.5 58.99 59.26 0.27
0-5 06/02/15 15:28:00 5.0 58.85 59.23 0.38
5-10 06/02/15 15:29:00 6.0 58.80 59.20 0.40
5-10 06/02/15 15:30:00 7.0 58.77 59.17 0.40
5-10 06/02/15 15:31:00 8.0 58.74 59.15 0.41
5-10 06/02/15 15:32:00 9.0 58.72 59.13 0.41
5-10 06/02/15 15:33:.00 10.0 58.70 59.13 0.43
10 - 30 06/02/15 15:35:00 12.0 58.68 59.11 0.43
10 - 30 06/02/15 15:37:00 14.0 58.66 59.10 0.44 Water level peak vaule
10 - 30 06/02/15 15:39:00 16.0 58.65 59.11 0.46
10 - 30 06/02/15 15:41:00 18.0 58.64 59.11 0.47
10 - 30 06/02/15 15:43:00 20.0 58.63 59.12 0.49
10 - 30 06/02/15 15:45:00 220 58.63 59.13 0.50
10 - 30 06/02/15 15:47:00 24.0 58.62 59.13 0.51
10-30 06/02/15 15:49:00 26.0 58.62 59.14 0.52
10 - 30 06/02/15 15:51:00 28.0 58.62 59.15 0.53
10-30 06/02/15 15:53:00 30.0 58.62 59.15 0.53
30-60 06/02/15 15:58:00 35.0 58.61 59.17 0.56
30-60 06/02/15 16:03:00 40.0 58.60 59.18 0.58
30-60 06/02/15 16:08:00 45.0 58.59 59.20 0.61
30-60 06/02/15 16:13:00 50.0 58.59 59.21 0.62
30-60 06/02/15 16:18:00 55.0 58.58 59.23 0.65
30-60 06/02/15 16:23:00 60.0 58.57 59.25 0.68
60 - 180 06/02/15 16:33:00 70.0 58.57 59.27 0.70
60 - 180 06/02/15 16:43:00 80.0 58.56 59.30 0.74
60 - 180 06/02/15 16:53:00 90.0 58.55 59.32 0.77
60 - 180 06/02/15 17:03:00 100.0 58.53 59.34 0.81
60 - 180 06/02/15 17:13:00 110.0 58.53 59.38 0.85
60 - 180 06/02/15 17:23:00 120.0 58.53 59.40 0.87
60 - 180 06/02/15 17:33:00 130.0 58.52 59.42 0.90
60 - 180 06/02/15 17:43:00 140.0 58.51 59.45 0.94
60 - 180 06/02/15 17:53:00 150.0 58.50 59.46 0.96
60 - 180 06/02/15 18:03:00 160.0 58.50 59.49 0.99
60 - 180 06/02/15 18:13:00 170.0 58.49 59.52 1.03
60 - 180 06/02/15 18:23:00 180.0 58.48 59.53 1.05
180+ 06/02/15 19:00:00 217.0 58.47 59.62 1.15
Data Tabies Wells 1.3_LCK xiax/W-3 Page 5 of 6 @A%



Well: W-3

Baildown/Slug Test Field Form

Site: Walstad Qil Co., Lovington, NM

Total
A Time Elapsed Time DTP DTW .
geried Date | (HH:MM:SS) (Minutes) (feet) | (feet) t“'{‘;::;ss Comments
180+ 06/02/15 20:00:00 277.0 58.42 59.76 1.34
180+ 06/02/15 21:00:00 337.0 58.39 59.89 1.50
180+ 06/03/15 6:30:00 907.0 58.06 61.00 2.94
180+ 06/03/15 7:30:00 967.0 58.02 61.09 3.07
180+ 06/03/15 8:30.00 1027.0 58.00 61.18 3.18
180+ 06/03/15 9:30:00 1087.0 57.96 61.26 3.30 6.93' PSH initial
180+ 06/03/15 10:30:00 1147.0 57.93 61.35 3.42
180+ 06/03/15 11:30:00 1207.0 57.90 61.44 3.54
180+ 06/03/15 12:30:00 1267.0 57.87 61.51 3.64
180+ 06/03/15 13:30:00 1327.0 57.84 61.59 3.75
180+ 06/03/15 14:30:00 1387.0 57.82 61.66 3.84
180+ 06/03/15 15:30:00 1447.0 57.79 61.72 3.93
180+ 06/04/15 11:30:00 2647.0 57.48 62.82 5.34
180+ 06/04/15 16:30:00 2947.0 57.42 62.96 5.54
Data Tables Wells 1-3_LCK xisx/W-3 Page 6 of 6 %
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API LNAPL Transmissivity Workbook

Calculation of LNAPL Transmissivity from Balldown Test Data

STEP 1: RESET OUTPUT SUMMARY

STEP 4: LNAPL TRANSMISSIVITY SUMMARY

STEP 2: ENTER DATA & VIEW FIGURES

STEP 3: CHOOSE WELL CONDITIONS Mean LNAPL Transmissivity (ft%/d)

Standard Deviation (ft*/d)

Coefficient of Variation
0.10

NAPL Bailing Test Data and Interpretation
Well W-1

Walstad Lovington 66 LUST Site

June 2-4, 2015
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Well Designation: w-1 Walstad LUST Site
Date: date 2-Jun-15
Ground Surface Elev {ft msl} 0.0 Enter These Data Drawdown
Top of Casing Elev (ft msl) 0.0 dj
Well Casing Radius, r. (ft): 0.167 [ (ft)
Well Radius, r,, {ft): 0333 0.004
LNAPL Specific Yield, S 0.175
LNAPL Density Ratio, pr: 0.780
 Top of Screen (ft bgs): 50.0
Bottom of Screen (ft bgs): 700
LNAPL Vol. (gal.): 6.0
Effective Radius, re (ft): 0.206  [Calculated Parametars
Effective Radius, r. (ft): 0.197
Tnitial Casing LNAPL Voi. (gal.): 444
Initial Fittar LNAPL Vol, (gat.). 2.31
Enter Data Here
Time (min) DTP {ft btoc) DTW (ft btoc} DTP (ft bgs) DTW (ft bgs)
Initial Fluid Levels: 0 5811 64.89 58.11 .
Enter Test Data: 0.5 60.41 60.51 6041
1.0 60.26 60.27 60.26
1.5 60.17 60.17 60,17
20 60.06 60.07 60.06
25 59.91 59.94 59.91
3.0 59.88 §9.90 59.88
35 59.85 59.87 59.85
4.0 59.84 59.86 59.84
4.5 59.81 59.83 59.81
5.0 59.79 59.81 59.79
6.0 59.74 55.78 59.74
7.0 59.71 59.77 59.71
8.0 59.68 59.79 59.68
9.0 59.67 59.81 59.67
10.0 59.65 59.84 59.65
11.0 59.64 59.86 59.64
13.0 59.62 59.90 59.62
15.0 59.6 59.94 59.60
17.0 59.59 59.98 59.59
19.0 59.58 60.00 59.58
21.0 59.57 60.02 59.57
23.0 59.57 60.04 59.57
25.0 59.56 60.06 59.56
27.00 59.55 60.08 59.55
29.00 59.54 60.09 59.54
35.00 59.52 60.14 59.52
41.00 59.5 60.19 $9.50
43.00 59.49 60.21 59.49
48.00 59.48 60.24 §9.48
53.00 59.47 60.29 59.47
58.00 59.45 60.33 59.45
68.00 59.43 60.39 59.43
73.00 59.42 60.43 59.42
83.00 59.4 60.51 59.40
93.00 59.37 60.57 59.37
103.00 §9.36 60.65 59.36
123.00 §9.31 60.80 59.31
143.00 59.26 60.92 59.26
163 59.21 61.04 59.21
183 59.17 61.16 59.17
213 59.12 61.29 59.12
243 59.04 61.54 59.04
273 58.98 61.71 58.98
303 58.93 61.87 58.93
363 58.84 61.57 58.84
423 58.73 62.49 58.73
483 58.65 62.77 58.65
543 58.58 63.02 58.58
603 58.52 63.22 58.52
663 58.47 63.40 58.47
1233 58.22 64.27 58.22
1293 §8.20 64.30 58.20
1353 58.19 64.32 58.19
1413 58.18 64.36 58.18
1473 58.16 64.38 58.16
1533 58.16 64.40 58.16
1773 58.12 64.45 58.12
2973 58.14 64.61 58.14
3273 58.14 64.58 _58.14

LNAPL
Average Discharge Sn b, fe
Time (min) Q. (ft/d) () () [ud)
6.78
0.10

0.8 -34.538 2.2 0.0t 0.206
13 -3.838 210 0.00 0.206
1.8 3.838 2.00 0.01 0.206
2.3 7.675 1.87 0.03 0.206
28 -3.838 1.78 0.02 0.206
33 0.000 175 0.02 0.206
38 0.000 173 0.02 0.206
4.3 0.000 1.1 0.02 0.206
4.8 0.000 1.69 0.02 0.206
5.5 3.838 1.65 0.04 0.206
6.5 3.838 1.61 0.06 0.206
7.5 9.594 1.58 0.11 0.206
835 5.756 1.56 0.14 0.206
9.5 9.594 1.55 0.19 0.206
10.5 5.756 1.53 0.22 0.206
12.0 5.756 1.52 0.28 0.206
14.0 5.756 1.50 0.34 0.206
16.0 4,797 148 0.3% 0.206
18.0 2.878 147 0.42 0.206
20.0 2.878 1.46 0.45 0.206
22.0 1919 146 0.47 0.206
24.0 2.878 145 0.50 0.206
26,0 2.878 144 0.53 0.206
28.0 1919 143 0.55 0.206
320 2239 142 0.62 0.206
38.0 2239 1.40 0.69 0.206
42.0 2.878 1.38 0.72 0.206
45.5 1,535 1.37 0.76 0.206
50.5 2.303 1.36 0.82 0206
85.5 2.303 1.35 0.88 0.206
63.0 1.535 1.33 096  0.206
70.5 1919 131 1.01 0.206
78.0 1919 130 111 0.206
88.0 1.727 1.27 1,20 0.206
98.0 1.727 1.25 1.29 0.206
113.0 1.919 1.22 149 0206
1330 1.631 117 166 0206
153.0 1.631 112 1.83 0.206
173.0 1.535 1.08 1.99 0.206
198.0 1.151 1.03 2.17 0.206
228.0 2111 0.97 250  0.206
258.0 1.471 0.90 273 0.206
288.0 1.343 0.84 294 0206
3330 -0.672 0.77 273 0.206
393.0 3.294 0.67 3.76 0.206
453.0 1.151 0.58 4.12 0.206
513.0 1.023 0.50 4.44 0.206
573.0 0.831 044 4.70 0.206
633.0 0.736 0.38 4.93 0.206
948.0 0.377 0.23 6.05 0.206
1263.0 0.160 0.10 6.10 0.206
1323.0 0.096 0.08 6.13  0.206
1383.0 0.160 0.07 6.18 0.206
1443.0 g.128 0.06 6.22 0.206
1503.0 0.064 0.05 6.24 0.206
1653.0 0.072 0.03 6.33 0.206
2373.0 0.022 0.02 6.47 0.206
3123.0 -0.019 0.03 6.44 0.206
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Generalized Bouwer and Rice (1976)

o [ W] ()i, ) 5.0)

Enter early time cut-off for least-squares model fit

Time | 6 J<- Enter or change value here

Model Results: |Tn (f’/d)= 0.58 l +/- 0.03 | ft’/d
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Bouwer and Rice Model

C coefficient calculated from Eq. 6.5(c) of Butler, The Design, Performance, and
Analysis of Slug Tests, CRC Press, 2000.
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Cooper and Jacob (1946) - AaT
Well Designation: W-1 : 7l,s;
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Enter early time cut-off for least-squares model fit

| Time, (min): 200  [<- Enteror change values here
[ Time Adjustment (min): 1.5
Trial S, EI<— Enter d for default or enter S, value
Root-Mean-Square Error: 0.756  [<-- Minimize this using "Solver"
0.074 <-- Working S,
Trial T, (ftz/d): 0.700 |<--By changing T, through "Solver"

Add constraint T, > 0.00001

Model Result: |T,, (ft’/d)=  0.70
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Cooper, Bredehoeft and Papadopulos (1967)

Well Designation: W-1

Date: date

Enter early time cut-off for least-squares model fit

Time, (min): 5 <- Enter or change values here
Initial Drawdown s, (ft): 2.6
Trial S,: d <-- Enter d for default
Root-Mean-Square Error: 0.259 |<-- Minimize this using "Solver"
Trial T, (ftz/d): 0.700 ]<-- By changing T, through "Solver”
0.40000 |[<-- Working S, Add constraint Tn > 0.00001
Model Result: [T, (ft?/d) = 0.70 e 0.2
U7y 70
Time (min) J-Ratio
0.0 20.0 40.0 60.0 80.0 100.0 -0.239
1
0.9
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0.7
: 0.6
2
ﬁ-ﬁ_&_g_,e, - & 2+ 05 ¢
04
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Bouwer and Rice Short Term LNAPL Mobility Test Type Curves

B&R Type Curves: Casing Rad. (ft) = 0.167 ; Borehole Rad. (ft) = 0.333

Enter these values

Type Curve Max Time {Transmissivity
Type Curve ID S Notes (min) (ftzlday)
1 T=10 ft2/day 150 10
2 T=5 ft2/day 600 5
3 T=2 ft2/day 1050 2
4 T=1 ft2/day 2000 1
5 T=0.5 ft2/day 2500 0.5
6 T=0.2 ft2/day 2750 0.2
7 T=0.1 ft2/day 3000 0.1

Normalized Drawdown (S/Sa) (ft/ft)

B&R Type Curves: Casing Rad. (ft) = 0.167;

1000

|
|
!
|
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i
[

1_

|

1500
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-0.239 <— [f uncertain u:

-0.22 I

Borehole Rad. (ft) = 0.333

_T=0.1 ft2/day
T=0.2 ft2/day
|
Fei ma*. AT T=05&2/ day‘_ ¢ |
2000 2500 3000 3500



API LNAPL Transmissivity Workbook

Calculation of LNAPL Transmissivity from Balldown Test Data

STEP 1: RESET OUTPUT SUMMARY

STEP 4: LNAPL TRANSMISSIVITY SUMMARY

STEP 2: ENTER DATA & VIEW FIGURES

STEP 3: CHOOSE WELL CONDITIONS Mean LNAPL Transmissivity (ft%/d)

Standard Deviation (ft*/d)

Coefficient of Variation

NAPL Bailing Test Data and Interpretation
Well w-2

Walstad Lovington 66 LUST Site

June 2-4, 2015
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Well Designation: w-2 Walstad LUST Site J
Date: date 2-Jun-15
Ground Surface Elev (t msl) 0.0 Enter These Data Drawdown
Top of Casing Elev (ft msi) 0.0 Adjustment
Well Casing Radius, r (ft): 0.167 [ (ft)
Well Radius, r,, (ft): 0333 0.004
LNAPL Specific Yield, S,: 0.175
LNAPL Density Ratio, py: 0.780
Top of Screen (ft bgs): 0.0
Bottom of Screen (ft bgs): 0.0
LNAPL Balid Vol. (gal.): 7.2
Effective Radius, r (ft): 0.206 Calculated Parameters
Effective Radius, 7o (ft): 0.197
Initial Casing LNAPL Vol. (gal.): 4.71
Initial Filter LNAPL Vol. (gal.): 245
Enter Data Here
Time (min) DTP (ft btoc) DTW (ft btoc) DTP (ft bgs) DTW (ft bgs):
Initial Fluid Levels: 0 [ 5707 64.26 57.07 ¥
Enter Test Data: 0.5 59.14 59.32 59.14
1.0 59.01 59.06 59.01
15 58.94 59.02 58.94
2.0 58.87 58.95 58.87
25 58.82 58.95 58.82
30 58.79 58.91 58.79
35 58.75 58.88 58.75
4.0 58.73 58.86 58.73
4.5 58.71 58.86 58.71
5.0 58.70 58.86 58.70
6.0 58.69 58.85 58.69
7.0 58.66 58.85 58.66
8.0 58.65 58.85 58.65
9.0 58.64 58.85 58.64
10.0 58.64 58.85 58.64
12.0 58.63 58.85 58.63
14.0 58.62 58.86 58.62
160 58.61 58.88 58.61
180 58.61 58.89 58.61
200 58.61 58.89 58.61
220 58.6 58.90 58.60
24.0 58.6 5891 58.60
26.0 58.6 58.92 58.60
28.00 58.59 58.93 58.59
30.00 58.59 58.94 58.59
35.00 58.58 58.96 58.58
40.00 58.58 58.98 58.58
45.00 58.57 58.99 58.57
50.00 58.56 59.01 58.56
55.00 58.55 59.03 58.55
£0.00 58.54 59.04 58.54
70.00 58.53 59.08 58.53
80.00 58.51 59.11 58.51
90.00 585 59.14 58.50
100.00 58.49 59.17 58.49
110.00 58.48 59.20 58.48
120.00 58.47 59.23 58.47
130.00 58.46 59.27 58.46
140 58.44 §9.30 58.44
160 58.42 §9.35 58.42
176 58.41 55.40 58.41
206 58.39 58.51 58.39
236 58.32 59.62 58.32
296 58.30 59.74 5830
356 58.25 59.90 58.25
416 58.21 60.05 58.21
476 58.16 60.22 58.16
536 58.11 60.37 58.11
1114 57.72 61.67 57.72
1174 57.68 61.78 57.68
1234 57.65 61.89 57.65
1294 57.61 61.97 57.61
1354 57.57 62.07 57.57
1414 52.55 62.17 57.55
1466 57.51 62.25 57.51
1526 57.48 62.33 57.48
1666 57.43 62.49 5743
2866 57.22 63.47 57.22
3166 57.16 63.55 57.16

LNAPL
Average Discharge Sn b, fe
Time (min) Q. (f'/d) ) (4] )
7.19
0.18
0.8 -49.888 2.00 0.05 0.206
13 11.513 1.90 0.08 0.206
18 0.000 1.83 0.08 0.206
2.3 19.188 1.77 0.13 0.206
28 -3.838 173 0.12 0.206
33 3.838 1.70 0.13 0.206
38 0.000 1.67 0.13 0.206
43 7.675 1.65 0.15 0.206
4.8 3.838 1.63 0.16 0.206
5.5 0.000 1.62 016 0206
6.5 5.756 160 0.19 0.206
75 1919 1.58 0.20 0.206
85 1919 1.57 0.21 0.206
9.5 0.000 157 a.21 0.206
11.0 0.959 1.56 0.22 0.206
13.0 1919 1.55 0.24 0.206
150 2.878 1.54 0.27 0.206
17.0 0959 1.54 0.28 0.206
19.0 0.000 1.54 0.28 0.206
21.0 1919 1.53 0.30 0.206
23.0 0.859 1.53 031 0.206
25.0 0.959 1.53 0.32 0.206
27.0 1919 152 0.34 0.206
29.0 0.959 1.52 0.35 0.206
325 1,151 151 0.38 0.206
375 0.768 1.51 0.40 0.206
425 0.768 1.50 0.42 0.206
47.5 1151 148 0.45 0.206
52.5 1151 1.48 0.48 0.206
57.5 0.768 147 0.50 0.206
65.0 0.959 1.46 0.55 0.206
75.0 0.959 145 0.60 0.206
85.0 0.768 143 0.64 0.206
95.0 0.768 142 0.68 0.206
105.0 0.768 141 0.72 0.206
115.0 0.768 1.40 0.76 0.206
125.0 0.959 1.39 0.81 0.206
135.0 0.959 1.38 0.86 0.206
150.0 0.672 1.36 0.93 0.206
168.0 0.720 134 0.99 0.206
191.0 0.831 133 112 0.206
2210 1.151 1.28 1.30 0.206
266.0 0.448 1.24 1.44 0.206
326.0 0.672 1,20 1.65 0.206
386.0 0.608 1.16 1.84 0.206
446.0 0.704 PSS 2.06 0.206
506.0 0.640 1.06 2.26 0.206
825.0 0.561 0.84 395 0.206
1144.0 0.480 0.63 4.10 0.206
1204.0 0.448 0.59 4.24 0.206
1264.0 0.384 0.56 4.36 0.206
1324.0 0.448 0.52 4.50 0.206
1384.0 0.384 0.49 4.62 0.206
1440.0 0.443 0.46 4.74 0.206
1496.0 0.352 042 485  0.206
1596.0 0.288 0.38 5.06 0.206
2266.0 0.190 0.25 6.25 0.206
3016.0 0.050 0.12 6.39 0206
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Generalized Bouwer and Rice (1976)

Well Designation: W-2

Date: 2-Jun-15 T rez ln(R.,-"'r e )ln(s n (t 1 )S n (t ))

Enter early time cut-off for least-squares model fit

Time I 10 |<- Enter or change value here

Model Results:  |T, (f®/d)= 028 | +/- ft’/d

Time (minutes)

0 500 1000 1500 2000 2500 3000

3500

Bouwer and Rice Model

1.0

05

i
o
Natural Log of Drawdown (ft)

C coefficient calculated from Eq. 6.5(c) of Butler, The Design, Performance, and

Analysis of Slug Tests, CRC Press, 2000.

LT,
34.9

C
2.19

R/r,
14.68

J-Ratio
-0.250

Coef. Of
Variation
0.01

0.9 - + i

Bouwer and Rice Type Curve

Normalized Drawdown s(t)/s, (ft/ft)

Time (minutes)

0.2 - T ' \\—T =028ft2/d
0.1 | = = i SN
*
0.0 — —
0 500 1000 1500 2000 2500 3000 3500




Cooper and Jacob (1946) ; AT
Well Designation: W-2 LS ;
Date; date v, (t ,~) = Z > 25 T{ p At ;
J In __2_”1
re Sl‘l

Enter early time cut-off for least-squares model fit

I Time,y (min):

) <- Enter or change values here

| Time Adjustment {(min):

2

Trial S,
Root-Mean-Square Error:

Trial T, (ft%/d):

[I]c-- Enter d for defauit or enter S, value

0.460 |<-- Minimize this using "Solver"
0.000046 |<-- Working S,,

0.58 <-- By changing T, through "Solver”
Add constraint T,, > 0.00001

Model Result: |Tn (f*/d)=  0.58
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Cooper, Bredehoeft and Papadopulos (1967)

Well Designation: W-2
Date: date

Enter early time cut-off for least-squares model fit

Time,, (min): 9 <- Enter or change values here
Initial Drawdown s, (ft): 2.5
Trial S;: d <-- Enter d for default
Root-Mean-Square Error: 0.197 |<-- Minimize this using "Solver"
Trial T, (ftz/d): 0.300 |<-- By changing T, through “Solver"
0.3900 |<--Working S, Add constraint Tn > 0.00001
Model Result: [T, (ft*/d)=| 0.30 T 0.2
Tmax 70
Time (min) J-Ratio
0.0 20.0 40.0 60.0 80.0 100.0 0.250
1
0.9
0.8
: 0.7
T e 06
: 05 <&
04
0.3
0.2
0.1




Bouwer and Rice Short Term LNAPL Mobility Test Type Curves

B&R Type Curves: Casing Rad. (ft) =0.167 ; Borehole Rad. (ft} = 0.333

Enter these values

Type Curve Max Time | Transmissivity
Type Curve ID Name Notes {min) (ftz/day)
1 T=10 ft2/day 250 10 J-Ratio
2 T=5 ft2/day 350 5 -0.250 <~ If uncertain use
3 T=2 ft2/day 750 2 -0.22
4 T=1 ft2/day 1500 1
] T=0.5 ft2/day 2000 05
6 T=0.2 ft2/day 3000 0.2
7 T=0.1 ft2/day 3000 0.1

Normalized Drawdown (S/Siyyar) (ft/ft)

B&R Type Curves: Casing Rad. (ft) = 0.167 ; Borehole Rad. (ft) = 0.333

| |
i i |
= —— : ! =0:1 ft2/day- |
! i é
e i L i
= | |
. { i
: | T=0.2 ft2/day
Saic - . =2 e
T T=0.5 fi2/day * .
4 T=1fday | e e b |
1500 2000 2500 3000 3500

Time (min)



API LNAPL Transmissivity Workbook

Calculation of LNAPL Transmissivity from Baildown Test Data

STEP 1: RESET OUTPUT SUMMARY

STEP 4: LNAPL TRANSMISSIVITY SUMMARY

STEP 2: ENTER DATA & VIEW FIGURES

STEP 3: CHOOSE WELL CONDITIONS Mean LNAPL Transmissivity (ftz/d)

Standard Deviation (ft/d)

Coefficient of Variation

NAPL Bailing Test Data and Interpretation
Well W-3

Walstad Lovington 66 LUST Site

June 2-4, 2015




o (W—

Weli Designation:
Date:

w-3 Walstad LUST Site
2-Jun-15

Ground Surface Elev (ft msl)

.0 Enter These Data

Top of Casing Elev (ft msl) 0.0
Well Casing Radius, r. {ft): 0.167 fet
Well Radius, rw (ft): 0.333
LNAPL Specific Yield, S, 0.175
LNAPL Density Ratio, py: 0.780
op of Screen {ft bgs): 0.0
Bottom of Screen (ft bgs): 0.0
LNAPL Baikdown Vol. (gal.): 7.0
Effective Radlus, ry (ft): 0.206 Calculated Parameters
Effective Radius, ry (ft): 0.197
Initial Casing LNAPL Vol. (gal.): 4,54
Enitial Filter LNAPL Vol. (gal.): 2.37

Initia! Fluid Leveis:

Enter Test Data:

Drawdown
Adjustment

(")

0.004

Enter Data Here

DTP (ft bgs) DTW (ft bgs)

Time (min) DTP (ft btoc) DTW (ft btoc
0

5717

5.1

| 5717 4.1

0.5 59.55 59.80
1.0 $9.50 59.77
15 59.30 59.65
2.0 59.23 59.54
25 59.16 59.47
3.0 59.06 59.40
35 58.99 59.34
4.0 5893 59.30
4.5 58.89 $9.26
5.0 58.85 59.23
6.0 58.80 59.20
7.0 58.77 59.17
8.0 58.74 59.15
9.0 58.72 59.13
10.0 58.7 59.13
120 58.68 59.11
14.0 58.66 59.10
16.0 58.65 59.11
18.0 58.64 59.11
20.0 58.63 59.12
220 58.63 59.13
240 58.62 59.13
26.0 58.62 59.14
28.00 58.62 59.15
30.00 58.62 59.15
35.00 58.61 59.17
40.00 58.6 59.18
45.00 58.59 59.20
50.00 58.59 59.21
55.00 58.58 §9.23
60.00 5857 §9.25
70.00 58.57 59.27
80.00 58.56 59.30
90.00 58.55 59.32
100.00 58.53 59.34
110.00 58.53 59.34
120.00 $8.53 59.40
130.00 $8.52 59.42
140 58.51 59.45
150 58.50 59.46
160 58.50 59.49
180 58.48 59.53
217 5847 59.62
277 58.42 $9.76
337 58.39 59.89
907 58.06 61.00
967 58.02 61.09
1027 58.00 61.18
1087 57.96 61.26
1147 57.93 61.35
1207 §7.90 61.44
1267 57.87 61.51
1327 57.84 61.59
1387 57.82 61.66
1447 57.79 61.72
2647 57.48 62.82
2947 57.42 62.96

59.55
59.50
59.30
59.23
59.16
59.06
58.99
5893
$8.89
58.85
58.80
$8.77
58.74
58.72
58.70
58.68
58.66
58.65
58.64
58.63
58.63
58.62
58.62
58.62
58.62
58.61
58.60
58.59
58.59
58.58
58.57
58.57
58.56
58.55
58.53
58.53
58.53

Water Table LNAPL LNAPL
Drawdown Average Discharge Sn by fe
sa (R) Time (min) Q. (fY/d) (ft) () ()
6.93
0.25
08 7.675 235 0.27 0.206
13 30.700 2.23 035 0.206
18 -15.350 2.09 031 0.206
23 0.000 2.02 0.31 0.206
28 11.513 1.94 0.34 0.206
33 3.838 1.85 0.35 0.206
38 7.675 1.79 037 0.206
4.3 0,000 174 0.37 0.206
4.8 3.838 170 038 0.206
5.5 3.838 1.65 0.40 0.206
6.5 0.000 1.61 0.40 0.206
7.5 1919 1.58 041 0.206
85 0.000 1.56 04 0.206
95 3.838 1.54 0.43 0.206
11.0 0.000 1.5 043 0.206
13.0 0.959 1.50 0.44 0.206
15.0 1919 1.48 0.46 0.206
17.0 0959 147 0.47 0.206
19.0 1919 146 049 0.206
21.0 0.959 146 0.50 0.206
23.0 0.959 145 0.51 0.206
25.0 0.959 145 0.52 0.206
27.0 0.959 145 0.53 0.206
28.0 0.000 145 0.53 0.206
325 1.151 144 0.56 0.206
375 0.768 143 0.58 0.206
425 1.151 142 0.61 0.206
47.5 0.384 142 0.62 0.206
52.5 1.151 14 0.65 0.206
575 1.151 1.40 0.68 0.206
65.0 0.384 140 0.70 0.206
75.0 0.768 1.39 0.74 0.206
85.0 0.576 138 0.77 0.206
95.0 0.768 137 0.8 0.206
105.0 0.000 136 0.81 0.206
1150 1,151 1.36 0.87 0.206
1250 0.576 1.35 0.90 0.206
135.0 0.768 134 0.94 0.206
145.0 0.384 1.33 0.96 0.206
155.0 0.576 133 0.99 0.206
170.0 0.576 132 1.05 0.206
198.5 0.519 1.30 1.15 0.206
247.0 0.608 1.27 1.34 0.206
307.0 0.512 1.23 1.50 0.206
622.0 0.485 1.05 2.94 0.206
937.0 0.416 0.87 3.07 0.206
997.0 0.352 0.84 3.18 0.206
1057.0 0.384 0.81 3.30 0.206
1117.0 0.384 0.77 342 0.206
1177.0 0.384 0.74 3.54 0.206
1237.0 0.320 07 364 0.206
1287.0 0.352 0.68 3.75 0.206
1357.0 0.288 0.66 3.84 0.206
1417.0 0.288 0.63 393 0.206
2047.0 0.225 046 5.34 0.206
2797.0 0.128 0.28 554 0.206
0.0 #NJA #N/A #N/A  0.000
0.0 #N/A #N/A #N/A_ 0.000
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Generalized Bouwer and Rice (1976)

Well Designation: W-3

Date: 23un-15 T = r, In(R/r,)In(s, (1,)/s, (t))

2(-J)e-1)

Enter early time cut-off for least-squares model fit

ITimecut | 10 |<- Enter or change value here

Model Results: ITn(ftZ/d)= 0.19 i +/- ft’/d

Time (minutes)

1500 2000 2500 3000

3

——+ 0.6

500

-0.2

- -0.6

-1.0

Bouwer and Rice Model

—1 .16

=)
oy
Natural Log of Drawdown (ft)

1.2
4 14

Coef. Of
Variation
0.01

C coefficient calculated from Eq. 6.5(c) of Butler, The Design, Performance, and

Analysis of Slug Tests, CRC Press, 2000.

Bouwer and Rice Type Curve

1.0
0.9 \ —
0.8 +

0.7
0.6 et

0.5 +

0.4 -
03 +——

\T = 0.19 ft2/d

Normalized Drawdown s(t)/s, (ft/ft)

0.1

0.2 +— A

~io

0.0 =

0 500 1000 1500 2000 2500
Time (minutes)

3000 3500
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Cooper and Jacob (1946)

Well Designation: W-3 4
Date: 15| |V, (Z‘ ; ) = E
J

Enter early time cut-off for least-squares modei fit

I Time_, (min):

4rT,s; As
2.25T ¢, ’
In| ——— 71
S
re n
5 <- Enter or change values here

rTime Adjustment (min):

2

Trial S,
Root-Mean-Square Error:

Trial T, (ft%/d):

0.247  |<-- Minimize this using "Solver"

0.0010 |[<--Working S,

E'o- Enter d for default or enter S, value

0.3000 |<- By changing T, through "Solver"

Add constraint T, > 0.00001

10

Model Result: |T,, (ft’/d)=  0.30
35 — T — . e
’t_'; 3o J0 A O 0 S Y N . A O S50 0 é._._
s80
[+3]
£ 25 T LA A T
2
o
> 20 o 0
—_
<
Z 15 - B
|
o 9,
% 10 & B 4
=
(%]
®™ 05 {— BERENSS SOt ———— -
Q
0.0 1000 000 Y S | B 0 0 O B A
0.0 05 1.0 15 2.0 25 3.0 35
Measured LNAPL Volume (gal)
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T u R
60 +— - —t
g ;
50 - 4 e
g 1
Cotemtl 1 L.
e '
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T 30 - —
© !
20 — — e
* ' '
10 - .
* e i
ol * o R decagencponngane
0 2 4 6 8
Time (min)
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Cooper, Bredehoeft and Papadopulos (1967)

Well Designation: W-3

Date: 2-Jun-15

Enter early time cut-off for least-squares model fit

Time,,; (min): 7 <- Enter or change values here
Initial Drawdown s, (ft): 2.9
Trial S,;: d <-- Enter d for default
Root-Mean-Square Error: 0.143 |« Minimize this using "Solver"
Trial T, (ftz/d): 0.230 |<-- By changing T, through "Solver"
0.5300 [<-- Working S, Add constraint Tn > 0.00001
Model Result: [T, (ft*/d)=]| o0.23 el 0.2
Tmax 70
Time (min) J-Ratio
0.0 200 40.0 60.0 80.0 100.0 -0.250
1
0.9
0.8
0.7
: 0.6
= - %
A T = 2 s g
: 0.4
03
0.2
0.1
0




Bouwer and Rice Short Term LNAPL Mobility Test Type Curves

B&R Type Curves: Casing Rad. {ft) = 0.167 ; Borehole Rad. (ft) = 0.333

Enter these values

Type Curve Max Time | Transmissivity
Type Curve ID o Notes {min) (f/day)
1 T=10 ft2/day 100 10
2 T=5 ft2/day 270 5
3 T=2 ft2/day 750 2
4 T=1 ft2/day 1500 1
5 T=0.5 ft2/day 2000 0.5
6 T=0.2 ft2/day 3000 0.2
7 7=0.1 ft2/day 3000 0.1

Normalized Drawdown (S/S;a1) (ft/ft)

1.0

~———

== T=1ft2/day
1500

= T=0.5 ft2/day

2000

Time (min)

2500

J-Ratio

-0.250

<~ |f uncertain u:

T=0.1-f2/day

¢ T=02 R2/day

3000

-0.22 |

B&R Type Curves: Casing Rad. (ft) = 0.167 ; Borehole Rad. (ft) = 0.333

3500



GRUSZCZENSKI FORMATION NAPL THICKNESS PLOTS
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Tom Blaine, P.E.
State Engineer

Roswell Office
1900 WEST SECOND STREET
ROSWELL, NM 88201

Trn Nbr: 568362 OFFICE OF THE STATE ENGINEER 69
File Nbr: L 13918 MAY 0 ¢ 2015

May. 06, 2015

CLAY KILMER

GOLDER ASSOCIATES INC

5200 PASADENA AVE NE STE C
ALBUQUERQUE, NM 87113

Greetings:

Enclosed is your copy of the above numbered permit that has been approved
subject to the conditions set forth on the approval page. In accordance with
the conditions of approval, the well can only be tested for 10 cumulative days,
and the well is to be plugged on or before 05/31/2016, unless a permit to

use the water is acquired from this office.

A Well Record & Log (OSE Form wr-20) shall be filed in this office within
twenty (20) days after completion of drilling, but no later than 05/31/2016.

Appropriate forms can be downloaded from the OSE website www.ose.state.nm.us
or will be mailed upon request.

Sincerely,
I

_ Juan Hernandez
/) (575)622-6521

b/ Enclosure

explore



NEW MEXICO OFFICE OF THE STATE ENGINEER

ame Stote o
0 %
& 3

Inferslale Streem Commission

> APPLICATION FOR PERMIT TO DRILL A WELL
WITH NO CONSUMPTIVE USE OF WATER

(check applicable box):

For fees, see State Engineer website: hitp://www.ose state.nm.us/ Q,’:Z)VS% 6

Pumose: ] Poliution Control And / Or Recovery
[J Exploratory [ Construction Site De-Watering
Monitoring O Mineral De-Watering

A separate permit will be required to apply water to beneficial use.

File No. | — Bﬁ/g/

J Geo-Thermal

[ Other (Describe):

{X] Temporary Request - Requested Start Date: 4/10/5

Requested End Date:  4/10/25

Plugging Plan of Operations Submitted? [] Yes @ No

1. APPLICANT(S)

Name: Golder Associates, Inc. Name:
Contact or Agent: check here if Agent [X Contact or Agent: check here if Agent:[]
Clay Kilmer

Mailing Address: 5200 Pasadena Ave NE Ste C

Mailing Address:

City: City:
Albuquerque
State: NM Zip Code: 87113 State: Zip Code:
Phone: [ Home [ Cetl Phone: O Home [ Cell
Phone (Work): 505-821-3043 Phone (Work):

E-mail (optional):
ckilmer@golder.com

E-mail (optional):

FOR OSE INTERNAL USE

Application for Permit, Form wr-07, Rev 4/12/12

File Number: L//%/ g

T Number: 5 &8_5& :l

Trans Description (optional):

Sub-Basin:

PCWI/LOG Due Date:

5 2/-1L
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2,

WELL(S) Describe the well(s) applicable to this application.

Location Required: Coordinate location must be reported in NM State Plane (NAD 83), UTM (NAD 83), or Latitude/l.ongitude

(Lat/Long - WGSB84).
District Il (Roswell) and District Vii (Cimarron) customers, provide a PLSS location in addition to above.

e o 5 et B e e LatiLong (WGS84) (o the st
[J NM East Zone Ozone 13N 1/107 of second)

1 NM Central Zone

Provide if known:

-Public Land Survey System (PLSS)

X or Easting or Y or Northing {Quarters or Halves , Section, Township, Range) OR
Longitude: or Latitude: - Hydrographic Survey Map & Tract; OR

- Lot, Block & Subdivision; OR

- Land Grant Name

Weli Number (if known):

W-4 103d 20m 55.72s| 32d 56m 38.94s] SW1/4 SW1/4 SW1/4 S.3T.16S.R. 36 E.

NOTE: If more well locations need to be described, complete form WR-08 (Attachment 1 - POD Descriptions)
Additional well descriptions are attached: []Yes [X] No If yes, how many

Other description relating well to common landmarks, streets, or other:

Well is on land owned by:  Pearson Oil Company, Hobbs, NM

Well Information: NOTE: If more than one (1) well needs to be described, provide attachment. Attached? []Yes [ No
if yes, how many

Approximate depth of well (feet): 75 QOutside diameter of well casing (inches). 4.5

Driller Name: Harrison-Cooper Drilling, Wolfforth TX | Drilier License Number: 1271

(2]

. ADDITIONAL STATEMENTS OR EXPLANATIONS

FOR OSE INTERNAL USE Application for Permit, Form wr-07

File Number: / iy 37/ { Trn Number: 5& B3 2

Page 2 of 3



4. SPECIFIC REQUIREMENTS: The applicant must include the following, as applicable to each well type. Please check the appropriate
boxes, to indicate the information has been included and/or attached to this application:

Exploratory: Pollution Control and/or Recovery: Construction Mine De-Watering:

O Include a [ include a plan for pollution De-Watering: [ Include a plan for pollution

description of | controlfrecovery, that includes the {1 include a description of the | controlirecovery, that includes the following:
any proposed | following: proposed dewatering [7] A description of the need for mine
pump test, if [T] A description of the need for the operation, dewatering.

applicable. pollution control or recovery operation. {1 The estimated duration of [ The estimated maximum period of time
] The estimated maximum period of the operation, for completion of the operation.

time for completion of the operation. ] The maximum amount of [J The source(s) of the water to be diverted.
[ The annual diversion amount. water to be diverted, [The geohydrologic characteristics of the
[J The annual consumptive use [J A description of the need aquifer(s).

amount. for the dewatering operation, [JThe maximum amount of water to be

] The maximum amount of water to be | and, diverted per annum.

diverted and injected for the duration of | [ A description of how the [JThe maximum amount of water to be

the operation. diverted water will be disposed | diverted for the duration of the operation.
7] The method and place of discharge. | of. [(IThe quality of the water.

Monitoring: [1 The method of measurement of Geo-Thermal: {1The method of measurement of water
[X include the | water produced and discharged. [ include a description of the | diverted.

reason for the | [[] The source of water to be injected. geothermal heat exchange [IThe recharge of water to the aquifer.
monitoring ] The method of measurement of project, [CIDescription of the estimated area of
well, and, water injected. ] The amount of water to be | hydrologic effect of the project.

il The (] The characteristics of the aquifer. diverted and re-injected for the | []The method and place of discharge.
duration {1 The method of determining the project, [CJAn estimation of the effects on surface
of the planned | resulting annual consumptive use of {7 The time frame for water rights and underground water rights
monitoring. water and depletion from any related constructing the geothermal from the mine dewatering project.

stream system. heat exchange project, and, [CJA description of the methods employed to
{3 Proof of any permit required from the | [} The duration of the project. | estimate effects on surface water rights and
New Mexico Environment Department. | [ Preliminary surveys, design | underground water rights.

[] An access agreement if the data, and additional [Cinformation on existing wells, rivers,
applicant is not the owner of the land on | information shall be included to | springs, and wetlands within the area of
which the poliution plume control or provide all essential facts hydrologic effect.

recovery well is to be located. relating to the request.

ACKNOWLEDGEMENT
Clay Kilmer

Print Name(s)

1, We (name of applicant(s)),

affirm that the foregoing statements are true to the best of (my, our) knowledge and belief.

Y T |

Applicant Signatlire Applicant Signature

ACTION OF THE STATE ENGINEER

This application is:
K] approved [ partially approved [J denied

provided it is not exercised to the detriment of any others having existing rights, and is not contrary to the conservation of water in New
Mexico nor detrimental to the public welfare and further subject to the attached conditions of approval.

Peas 'Jjo .

Witness my hand and seal this (s{"‘ day of

Mavy 20 15 for the State Engineer,

Tom Bla ne, P.E.

k—\//75

Signature / Print
Title: Ju Hernandez, Engr Specialist Supervisor

Print

, State Engineer

FOR OSE INTERNAL USE

Application for Permit, Form wr-07

File Number: L’ / 3&// g

Trn Number: {&. g 3@ 2
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Reason For Monitoring

The New Mexico Environment Department has determined that an additional monitoring well is needed
for this Leaking Underground Storage Tank site.

Duration of Use

The site is in active regulatory enforcement for corrective action for fuel contamination associated with
a Leaking Underground Storage Tank that was formerly on this location. It is anticipated that the site
may remain in enforcement requiring groundwater monitoring from this well for ten years.



Golder Associafes Inc.

5200 Pasadena NL.E., Suite C
Albuquerque, NM USA 87113

Golder

Telephone (505) 821-3043 ASS@CE&ﬁ@ S
Fax (505) 821-5273
www.golder.com RIGHT OF ENTRY FORM

GOLDER ASSOCIATES INC.

The undersigned, who is {are) the fee owner(s) of record (hereinafter referred to as Owner) with the
sole right to the property in question, does hereby consent and grant Golder Associates inc., its agents,
employees, and assignees the right to enter the property stated below to install monitor wells and
perform testing as required by the New Mexico Environment Department, and to conduct other
activities as may be required in connection therewith. This Right of Entry is effective upon completion
of this document.

Property Owner. Kelth Pearson, Pearson Oil Company
Property Street Address: 424 South Main Street

McDonald’s Restaurant

(See attached Figure)
City, State: l.ovington, New Mexico

This Right of Entry is granted in consideration of the following Golder Associates Inc, commitments:

1 Golder Associates, Inc. agrees that in consideration of Owners(s) granting this Right of Entry,
the affected property will be restored as much as reasonably possible to its condition proceeding our
entry. If monitoring wells are developed, these wells will be plugged and abandoned upon project
termination in accordance with New Mexlco's applicable rules and regulations.

2. Golder Associates Inc. agrees to coordinate with Mr. Ken Fadke (McDonald's franchise owner) to
plan and execute the site work ta minimize impact to the restaurant business,

3. Golder Associates, Inc. agrees to protect Owner from any and all liability which might arise as a
result of the foregoing activities on the described property.

4, Owner(s) retain the discretion to terminate this agreement at any time, after 30 days written
notice, if it is in his or his successor’s interests.

5. Golder Associates inc. will provide owner(s) with all analytical results and final Investigation
reports upon request. Golder Associates, Inc. agrees to provide owner with 2l future laboratory results
and keep the owner informed of all future developments concerning subject property as it pertains to
this investigation as requested by owner.

Owner(s) Agent Golder Associates In¢.
/ llv\—st-»
Cla\\KiImer
Project Manager
é',,) o /(/1 Moy 30, 2014
Date Date

GOLDER ASSOCIATES: OPERATIONS IN AFRICA, ASIA. AUSTRALASIA, EUROPE, NORTH AMERICA AND SOUTH AMERICA



NEW MEXICO STATE ENGINEER OFFICE
PERMIT TO EXPLORE

SPECIFIC CONDITIONS OF APPROVAL

1B

c2

Trn Desc:

Depth of the well shall not exceed the thickness of the Ogallala
formation.

No water shall be appropriated and beneficially used under this
permit.

The well shall be plugged upon completion of the permitted use,
and a plugging report shall be filed with the State Engineer
within 10 days.

The Permittee shall utilize the highest and best technology
available to ensure conservation of water to the maximum extent
practical.

The well shall be drilled by a driller licensed in the State of
New Mexico in accordance with Section 72-12-12 New Mexico Statutes
Annotated.

Driller’s well record must be filed with the State Engineer within
20 days after the well is drilled or driven. Well record forms
will be provided by the State Engineer upon request.

No water shall be diverted from this well except for testing
purposes which shall not exceed ten (10) cumulative days, and well
shall be plugged or capped on or before , unless a permit to use
water from this well is acquired from the Office

of the State Engineer.

The well shall be constructed, maintained, and operated to prevent

inter-aquifer exchange of water and to prevent loss of hydraulic
head between geologic zones.

L 13918 POD1 File Number: L 13918

Trn Number: 568362
page: 1



Locator Tool Report

General Information:

Application 1D:29 Date: 05-05-2015 Time: 11:35:40

WR File Number: L-MON
Purpose: OTHER

Applicant First Name: GOLDER ASSOC INC
Applicant Last Name: CLAY KILMER

GW Basin: LEA COUNTY
County: LEA

Critical Management Area Name(s):. NONE
Special Condition Area Name(s): NONE
Land Grant Name: NON GRANT
PLSS Description (New Mexico Principal Meridian):
SE 1/4 of SW 1/4 of SW 1/4 of SW 1/4 of Section 03, Township 16S, Range 36E.
Coordinate System Details:

Geographic Coordinates:

Latitude: 32 Degrees 56 Minutes 39.3 Seconds N
Longitude: 103 Degrees 20 Minutes 56.6 Seconds W

Universal Transverse Mercator Zone: 13N

NAD 1983(92) (Meters)
NAD 1983(92) (Survey Feet)
NAD 1927 (Meters)

NAD 1927 (Survey Feet)

3,646,316 E: 654,330
: 11,962,955 E: 2,146,748
: 3,646,112 E: 654,380
211,962,287 E: 2,146,913

2Z2ZZ

State Plane Coordinate System Zone: New Mexico East

NAD 1983(92) (Meters)
NAD 1983(92) (Survey Feet)
NAD 1927 (Meters)

NAD 1927 (Survey Feet)

: 216,001 E: 257,035
: 708,664 E: 843,280
: 215,981 E: 244,484
: 708,599 E: 802,112

Z22Z22

Page 1 of 2 Print Date: 05/05/2015



NEW MEXICO OFFICE OF STATE ENGINEER

Locator Tool Report
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WR File Number: L-MON Scale: 1:14,368
Northing/Easting: UTM83(92) (Meter). N: 3,646,316 E: 654,330
Northing/Easting: SPCS83(92) (Feet): N: 708,664 E: 843,290

GW Basin: Lea County

Page 2 of 2 Print Date: 05/05/2015
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APPENDIX G
SOIL AND WATER DISPOSAL MANIFESTS



eyzz(-5

Gandy Marle Inc.‘
N.M.E.D. - DP-1041 P.0. BOX 1653 - ROSWELL, Nt 88202 LOAD INSPECTION FORM  No. 15389

Date of Receipt: Oé‘ ZJ = 125_ Time of Receipt: lé vjé (24 ‘Sﬁ Cell Placement: M S T"’ 4 53 ?

Quantity: Mg 6‘5//@/4 ST/CY: é.a //b/r S Description: 6‘7&54; /f/fc., (’&»772 I'//F’f/(- / ,tﬂ///;g f’,{_@
Mios b sy .

Name/Address of Generator:é—p//){’_/ ('," 4 5§0£/,;7 /’J; S :ZZ < - { 2D /:%f 40/0-’/14 /’? /c. /{//[ Seey 7/-6 C-
Origin of Materials (if different): A/é“ 40&'&& Ve / NM

Transporter Name: C M ._.A - SCCID No.

Name of Laboratory Performing Sample Analysis: /%5# L’ S F /L'C:_

TCLP (EPA Method 1311) BTEX_ L~ MTBE___ (-~ TPH & NonHuardous_ & Exempt_-
Verification of No Free Liquids Paint Filter Liquids Test Performed

Verification of Property Completed Manifest Generator Manifest Number / 53K9

As a condition to Gandy Marley, Inc’s acceptance of the materials shipped as represented on this Load Inspection Form, Generator represents and warrants that the waste material
shipped herewith is exempt from the Resource Conservation and Recovery Act of 1976, as amended from time to time, 40 U.S.C Section 6901, et seq., The New Mexico Health and
Safety Code, section 391.001, et seq., and regulations related thereto, OR has been characterized as non-hazardous material by virtue of appropriate laboratory analysis done in
accordance with EPA-approved testing methods.

Further, as a condition to Gandy Marley, Inc’s acceptance of the materials shipped as represented on this Load Inspection Form, Transporter represents and warrants that only the
material delivered by Generator to Transporter to Gandy Marley, Inc.’s facility for disposal.

Transporter: e/ 0’/{( 7;7 /?4 5 rd L /7% /f//

Print Name

GMI Employee: OI . TolTo ~~

Print Name




(_3&&«0!7 EZAN TR SEINEAE D,

GANDY-MARLEY, INC

P.O. Box 1658
Roswell, NM 88202 No.34265
(575) 347-0434 '
Fax (575)4,347 -0435
LEASE OPERATOR/SHIPPER/COMPANY: Y P I S
LEASE NAME: = . At C s s pp i)
TRANSPORTER COMPANY: .,/ - TIME: ©— AMEM)
DATE: /7 9 _ VEHICLENG.: 75 = DRIVERNO.: / .
CHARGE TO:
TYPE OF MATERIAL
G ocD
[ ] Other Material: [ 1 Contaminated soil [ ]C-117 No.:
: [ 1 BS&W content:
Description: R 4 T e,
COMPANY CONTACT:
VOLUME OF MATERIAL [ ]: YARDS % 9. ';)CI_-:_LL# : =[] Y3

—_—

AS ACONDITION TO GANDY MARLEY;INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED WITH

THIS JOB TICKET, OPERATOR/SHIPPER REPRESENTS AND WARRANTS THAT THE WASTE MATERIAL

- SH RPED HEREWITH IS MATERIAL EXEMPT FROM THE RESOURCE, CONSERVATION AND RECOVERY

ACT OF 1976, AS'AMENDED FROM TIME TO TIME, 40 U.S.C. §6901, et seq., THE NM HEALTH AND SAF.

CODE;, §361.001, et seq. AND REGULATIONS RELATED THERETO, BY VIRTUE OF THE EXEMPTION

AFFORDED CONTAMINATED SOILS AND -OTHER WASTE ASSOCIATED WITH THE EXPLORATION,
“DEVELOPMENT OR PRODUCTION OF CRUDE Olt. OR NATURAL GAS OR GEOTHERMAL ENERGY.

I3 ALSO AS A CONDITION TO GANDY*MARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED
WITH THIS JOB TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL
DELIVERED/BY OPERATOR/SHIPPER TO TRANSPORTER IS NOW DELIVERED BY TRANSPORTER TO
GANDY-MARLEY, INC.’S FACILITY FOR DISPOSAL.

THIS WILL CERTIFY that the above Transporter loaded the material represented by this Transporter
| Statement at the above described location, and that it was tendered by the above described shipper. This will
- certify that no additional materials were add;gto this load, and that the material was delivered without incident.

| 5 7
" DRIVER: Tﬁ‘-jﬁ SAL e CA

7 oy
FACILITY REPRESENTATIVE: .~/ ..-’5’ :

White - GMI Canary - Ship;:{e‘:/' Pink - GMI Gold - Transporter




24-HOUR SERVICE, CALL GANDY CORPORATION

LOVINGTON (575) 396-4948
TATUM (575) 398-4960 KILL TRUCKS - VACUUM TRUCKS - WINCH TRUCKS
ROLL OFFS - TANK CLEANING - ROUSTABOUTING

AN I B
P.O. BOX 2140
LOVINGTON, NEW MEXICO 88260

522829

PRC #14225

Date - /4' 75 Truck No. jf&-
Company _@I ASS /P TES Purchase Order No. Invoice No.

mél NE 7o/ & le /M doJﬁw S S m&ls')hg No. Location
To Lease 6’07 A Well No. Location

AM. AM. TIME RATE AMOUNT
Time Out £2 245 PM. Time In G- os _ G
Diesel Brine Water Fresh Water

- -
Crude Oil C :Eroduced ‘Water D Bbls. Hauled Lo 3 9— lfﬂ//

0-S0| (019 .50

Driver, Operator or Pusher [n =z 6794/6 ryra

/250 |@5w> |[002Z. 50

Helper

Helper

Helper

Other Charges

Description of Work £/s 268  SO39 éﬂ-&(a.\/ of  tlera s 79 & ra

Sruseo Be SR pgpiar  Lof70 TRuchk

L0537 &oalloals

.

Tem——

Cof Freet * TE2(75

Sub Total | 25 €200

Sales Tax {{ 4, S"/

TOTAL| “2(5¢. S |

Authorized By: | Wﬁ/\

SUPERICR PRINTING SERVICE, INC.



Contaminated Soils Shipment Manifest

1. Manifest Document No.

E1Zz®|z10

2.
Page [ of ' .

3. Generator’s Name and Mailing Address

();\ o\ o -/-\-Ssac-: e \ag C/o
T2oo  Pagedeny NE Sk
A\bv:lu«:rc“ v AN £F W3

Welgyd  ©f\
G ey

4. Generator Phone No.

Sog - - SCHTI

5. Generator Contact

C/\(‘Y \Zl ‘.("\:’f‘

6. Transporter 1 Company Name 7.1DNo.
Gy Srp Lf1z12|s] | | |
8. Transporter 2 Company Name ! 9. ID No.

I I I

10. Designated Disposal Facility Name and Site Address

Gandy Marley, Inc. Contaminated Soils Landfarm

7200 East Second Street
PO Box 1658
Roswell, NM 88201

11. Facility Permit Number

00cipo2f64

12. Facility Phone No.
(575) 398-0107

Pavid - free

13. Description of Waste 14. Containers 15. Total 16. Unit
G No Type Quantity Wt. Vol
. s . N V| ~ .
N U bT ({ ‘L")CR 5s liag ) \ }"' o 39 3..[
E ARS
R HINNEEEE
A T,
T
o
. LU L]
c.
17. Special Handling Instructions and Additional Information
18. Generator’s Certification: I hereby declave that the contents of the consignment ave fully and accurately described above by proper shipping name and
are clussified, pucked, marked, and labeled, and are in all respects in proper condition for transport by highway according
to applicable federal, state, and international laws.
FURTHER. I represent and warrant that the waste material as described on this manifest is either exempt from the Resource
Conservation and Recovery Act of 1976, OR has been characterized as non-hazardous material by virtue of appropriate
laboratory analysis done in accordunce with EPA-approved testing methods.
Printed/Typed Name Signature ? 7 %/ Date
o C //\/ § ~
. \\'\,\\“) ﬂrr\\": L'\'l%l\lll\ls
R | 19. Transporter 1 Acknowledgement of Receipt of Materials
:1 Printed/T: 2{7 Name CQ‘STgnre Date
S ¢ 7
: | Ko9edin Cndars 1. 4. 4. ol 71 112 115
g 20. Transporter 2 Acknowledgement of Receipt of Materials
; Printed/Typed Name Signature Date
: L 11|
21. Discrepancy Information
G
M
[
22. Facility Owner or Operator Certitication of receipt of materials described on this manifest except as noted in item 21.
Printed/Typed Name Signature Date

/S8 O

07 &S




Instructions for Proper Completion of Manifest

GENERATORS

Iten |

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Item 8

Item 9

Item 10

Item 11

Item 12

ltem 13

Irtem 14

Enter the number assigned to the Manifest by the
generator,

Enter the page number and the total number of
pages used to complete the Manifest, if any.

Enter the name and mailing address of the
generator. The address should be the location that
will manage the returned Manifest forms.

Enter a telephone number where an authorized
agent of the generator may be reached in the event
of an emergency.

Enter the name of the authorized agent of the
generator who is knowledgeable of the shipment
and who should be contacted in the event of an
emergency.

Enter the company name of the first transporter
who will transport the waste.

Enter the appropriate identification number for the
first transporter. (e.g., State Corporation
Commission or EPA identification number.)

If applicable, enter the company name of the
second transporter who will transport the waste.

If applicable, enter the appropriate identification
number for the second transporter.

Enter the company name and site address of the
facility designated to receive the waste listed on the
Manifest. The address must be the site address,
which may differ from the company mailing
address.

Enter the appropriate permit number of the facility
designated to receive the waste listed on the
Manifest.

Enter the phone number of the facility designated to
receive the waste listed on the Manifest.

Enter a brief description of each waste being
shipped under the Manifest.

Enter the number of containers for each waste and
the appropriate abbreviation below for the type of
container.

DM = Metal drunis, barrels, hegs
CW = Woaden boxes, cartons, cascs
1¥I" = Dwnp truck

DF = Fiberboard or plastic drums

RA = Burlap. cloth, paper, plastic bags
CM = Metal boxes, canons, cases

TC = Tank cars

DW = Wooden drums, barrels, kegs
CF = Fiber/plastic boxes, cartons, cases
CY = Cylinders

TP = Tanks portable

I'T = Cargo tanks (tank trucks)

Item 15 Enter the total quantity of waste described on each

line.

Item 16 Enter the appropriate abbreviation from below for

the unit of measure.

G = Gallons
Y = Cubic yards
M = Metric toas

P = Pounds
L = Liters
N = Cubic meters

T = Tons
K = Kilograms

Item 17 Generators may use this space to indicate special

transportation, treatment, storage, or disposal
information or Bill of Lading information.

Item 18 The generator must read, sign (by hand), and date

the certification statement. If a mode other than
highway is used, the word "highway" should be
lined out and the appropriate mode (rail, water, or
air) inserted in the space below. If another mode
in addition to the lnghway mode is used, enter the
appropriate additional mode (e.g., and rail) in the
space below.

TRANSPORTERS

Item 19 Enter the name of the person accepting the waste

on behalf of the first transporter. That person must
acknowledge acceptance of the waste described on
the Manifest by signing and entering the date of
receipt.

Item 20 Enter, if applicable, the name of the person

accepting the waste on behalf of the second
transporter. That person must acknowledge
acceptance of the waste described on the Manifest
by signing and entering the date of receipt.

OWNERS AND OPERATORS OF DESIGNATED DISPOSAL

FACILITIES

Item 21

Item 22

The authorized representative of the designated
facility’s owner or operator must note in this space
any significant discrepancy between the waste
described on the Manifest and the waste actually
received at the facility.

Print or type the name of the person accepting the
waste on behalf of the owner or operator of the
facility. That person must acknowledge acceptance
of the waste described on the Manifest by signing
and entering the date of receipt.



S |

‘-~ Staterfient:at th  above described location, and that it was tendered by the above described shipper. This will

(gondqg Wt S Y 3o

GANDY-MARLEY, INC.

P.O. Box 1658
Roswell, NM 88202 No.34302
(575) 347-0434
Fax (575) 347-0435
LEASE OPERATOR/SHIPPER/COMPANY: ./
LEASE NAME: ) /
TRANSPORTER COMPANY: 5 v TIME: < AN/PWP
DATE: ~ - VEHICLE NO.: DRIVER NO.:
CHARGE TO:
TYPE OF MATERIAL
ocb ;
[ ] Other Material: [ ] Contaminated soil [ 1C-117 No.:
[ ] BS&W content:
Description: . =
Ap
COMPANY CONTACT:" ! _
VOLUME OF MATERIAL [ ]-YARDS _ I CELL# o |

AS A CONDITION TO GANDY-MARLEY, INC.'S ACCEPTANCE OF THE MATERIALS SHIPPED WITH

' THIS JOB TICKET, OPERATOR/SHIPPER REPRESENTS AND WARRANTS THAT THE WASTE MATERIAL

&

SHIPPED HEREWITH IS MATERIAL EXEMPT FROM THE ‘RESOURCE, CONSERVATION AND RECOVERY
ACT OF 1976, AS AMENDED FROM TIME TO TIME, 40 U.S.C. §6901, et seq., THE NM HEALTH AND SAF.
CODE, §361.001, et seq. AND REGULATIONS RELATED THERETO, BY VIRTUE OF THE EXEMPTION
AFFORDED CONTAMINATED SOILS AND OTHER WASTE ASSOCIATED WITH THE EXPLORATION,
DEVELOPMENT OR PRODUCTION OF CRUDE OIL OR NATURAL GAS OR GEOTHERMAL ENERGY.

ALSO AS'A CONDITION TO GANDY:MARLEY, INC.'S'ACCEPTANCE OF THE MATERIALS SHIPPED
WITH THIS JOB TICKET, TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL
DELIVERED BY OPERATOR/SHIPPER TO TRANSPORTER IS NOW DELIVERED BY TRANSPORTER TO
GANDY-MARLEY, INC.'S FACILITY FOR DISPOSAL.

“s - THIS WILL CERTIFY tha  thesabove Transporter loaded the material epresented by this Transporter

certify.that o additional materials were added to this load, and that the material was delivered without incident.

DRIVER: £ gty
£ AT

B

SR ;
FACILITY REPRESENTATIVE: = SRR ‘?n‘\

White - GMI Canary - Shipper Pink - GMI Gold - Transporter




24-HOUR SERVICE, CALL
LGYINGTON (575) 396-4948
TATUM (575) 398-4960

Date 7'—/-3"/:

GANDY CORPORATION

KILL TRUCKS - VACUUM TRUCKS - WINCH TRUCKS
ROLL OFFS - TANK CLEANING - ROUSTABOUTING
PRC #14225

Truck No. 5 S&

P.O. BOX 2140
LOVINGTON, NEW MEXICO 88260

522830

Company = S, Purchase Order No. Invoice No.
Fromoviut7o & /Ue . /A Rig No. Location
To Lease Cp’ Nz Well No. Location
AM. TIME RATE AMOUNT

Time Out _9_+ ¥ PM. Timeln ___ (200 @

Diesel Brine Water Fresh Water

Crude Oil Brdduced Water —=> Bbts—Hauted— / 9 P | 3 6 ﬁ@& S O- so 96 (.50
Driver, Operator or Pusher /2 G_Laé_m A i 85;0' ©| /0 H. 7—{
Helper
Helper
Helper
Other Charges

Description of Work ygudg'd /4(33

o &Gmzr

Elrattonts of prx blaree it Gasolinlc

STRM By, tIlilc Luiliuls, 7EST 4l AT Tie Same rinrs

M/A//&/G 2fra  TRuck .

/933 & eriand

S—
GCHM LT Freet— > T¢I 02 Sub Total | 2067. 7S
Sales Tax ((0.43
TOTAL| -2 ([ 8. /1§

Authorized By: %/ //-

SUPERIOR PRINTING SERVICE, INC.



Contaminated Soils Shipment Manifest

1. Manifest Document No. 2

S 12| 2|8[3 |0 et l

hGenemtor’s Name and Mailing Address

q
5203 /4:;«&/4, Ve s¥Fc

AboveRr@Ie o m 3713

oLAER ASSogip7es /e Cfo 1aksTED 01T Companly

4. Generator Phone No.

Sos-H2i-304/3

5. Generator Contact

Ly A

6. Transporter 1 Company Name 7. 1D No.
Lomloy Copp /lylalels| | | |
8. Treﬁlsporter 4 Company Name 9. 1D No.

L¢lzlzlsT | | |

10. Designated Disposal Facility Name and Site Address
Gandy Marley, Inc. Contaminated Soils Landfarm
7200 East Second Street
PO Box 1658
Roswell, NM 88201

11. Facility Permit Number

Q0o (o0 2f84

12. Facility Phone No.
(575) 398-0107

Powvid E. Pres

Signagure
4 T VeEpe-

13. Description of Waste 14. Containers 15. Total 16. Unit
G No Type Quantity Wt.Vol.
Eleusm £
- UST aSoliale
N 4 ) ' TRue/C \QS,SsA‘
E TaNIc
R | | L 1]
A T,
T
o
R NI
c.
17. Special Handling Instructions and Additional Information
18. Generator’s Certification: 1 hereby declare that the contents of the consignment are fully and accurately described ubove by proper shipping name and
are classified, packed, marked, and labeled, and are in all respects in proper condition for ransport by highway according
to applicable federal, state, and international laws.
FURTHER. 1 represent and warvant that the waste material as described on this manifest is either exempt from the Resource
Conservation and Recovery Act of 1976, OR has been characterized as non-hazardous material by virtue of appropriate
luboratory analysis dune in accordance with EPA-approved testing methods.
Printed/Typed Name Signature Date
b C = .
\\'\\\\up arnils Ol?‘l\lgl\”—
T t t
R | 19. Transporter 1 Acknowledgement of Receipt of Materials
:, Printed/Typed Name Signature j Date
s < -
F [eBere  Sarlsne Lol Ball- o|71/713 1715
g 20. Transporter 2 Acknowledgement of Receipt of Materials
E Printed/Typed Name Signature Date
R
I
21. Discrepancy Information
G
M
I
22. Facility Owner or Operator Certification of receipt of’ materials described on this manitest except as noted in item 21.
Printed/Typed Name Date

017111317 5]




Instructions for Proper Completion of Manifest

GENERATORS

Item 1

Item 2

Item 3

Item 4

Item 5

Item 6

Item 7

Irem 8

Item 9

Item 10

Item 11

Item 12

Item 13

Item 14

Euter the number assigned to the Manifest by the
generator.

Enter the page number and the total number of
pages used to complete the Manifest, if any.

Enter the name and mailing address of the
generator. The address should be the location that
will manage the returned Manifest forms.

Enter a telephone number where an authorized
agent of the generator may be reached in the event
of an emergency.

Enter the name of the authorized agent of the
generator who is knowledgeable of the shipment
and who should be contacted in the event of an
emergency.

Enter the company name of the first transporter
who will transport the waste.

Enter the appropriate identification number for the
first transporter. (e.g., State Corporation
Commission or EPA identification number.)

If applicable, enter the company name of the
second transporter who will transport the waste.

If applicable, enter the appropriate identification
number for the second transporter.

Enter the company name and site address of the
facility designated to receive the waste listed on the
Manifest. The address must be the site address,
which may differ from the company mailing
address.

Enter the appropriate permit number of the facility
designated to receive the waste listed on the
Manifest.

Enter the phone number of the facility designated to
receive the waste listed on the Manifest.

Enter a brief description of each waste being
shipped under the Manifest.

Enter the number of containers for each waste and
the appropriate abbreviation below for the type of
container.

DM = Metal drunts, barrels, kegs
CW « Woaden boxes, cartots, cases
1Y) = Dunp truck

DF = Fiberboard or plastic drums

BA = Burlap, cloth, paper, plastic bags
M = Metal boxes, cartons, cases

TC = Tank cars

DW = Woaden drums, barrels, kegs
CF = Fiber/plaslic boxes, carlons, cases
CY = Cylinders

TP = Tanks portable

‘I'T = Cargo tanks (tank lrucks)

Item 15 Enter the total quantity of waste described on each

line.

Item 16 Enter the appropniate abbreviation from below for

the unit of measure.

G = Gatloos
Y = Cubic yards
M = Metric tons

P = Pounds
L = Liters
N = Cubic meters

T = Tons
K = Kilograms

Item 17 Generators may use this space to indicate special

transportation, treatment, storage, or disposal
information or Bill of Lading information.

Item 18 The generator must read, sign (by hand), and date

the certification statement. If a mode other than
highway is used, the word "highway" should be
lined out and the appropriate mode (rail, water, or
air) inserted in the space below. If another mode
in addition to the highway mode is used, enter the
appropriate additional mode (e.g., and rail) in the
space below.

TRANSPORTERS

Item 19 Enter the name of the person accepting the waste

on behalf of the first transporter. That person must
acknowledge acceptance of the waste described on
the Manifest by signing and entering the date of
receipt.

Item 20 Enter, if applicable, the name of the person

accepting the waste on behalf of the second
transporter. That person must acknowledge
acceptance of the waste described on the Manifest
by signing and entering the date of receipt.

OWNERS AND OPERATORS OF DESIGNATED DISPOSAL

FACILITIES

Item 21

Item 22

The authorized representative of the designated
facility’s owner or operator must note in this space
any significant discrepancy between the waste
described on the Manifest and the waste actually
received at the facility.

Print or type the name of the person accepting the
waste on behalf of the owner or operator of the
facility. That person must acknowledge acceptance
of the waste described on the Manifest by signing
and entering the date of receipt.
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zig*v?#griilﬂ\sg%sé;%L . GANDY MARLEY LOVINGTON, NEW MEXICO 86260
TATUM 398-4960 P.O. BOX 1658 - ROSWELL, NEW MEXICO 88202 1 9 2 2 7

AUTHORIZATION FOR WORK

3

Date YOURNO.____
COMPANY OQQQA‘U\ %} M(‘m LEASE ) QA/'\ﬂg‘bﬂ '

MAIL INVOICE TO WELL
DESCRIPTION OF WORK

0 - |
@U&(/\ UJV SW ‘Q@ﬁﬁw*@w m“ﬂ%@@r

NS
Equipment Used @3 C; Hrs. worked /(JO Totalm

Box Rent @$ Hrs. worked Total
Liner @3 Hrs. worked Total
Jet Out @3 Hrs. worked Total
Disposal A - @3 Hrs. worked Total
Disposal Facility. YV i @S . Hrs. worked Total
Box No. Delivered @$ Hrs. worked Total
Box No. Picked Up @s Hrs. worked Total

- Sub Total

\L& Sales Tax
i TOTAL
Drivcﬁﬂ\ \Q/"’\ L1 k_(\.l }\\ Approved by

Superior Printing Service, Inc. - 104

P i ATk it o e R S B s b Tt S s T 36
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: Gandy Marley, Inc. e -
N.M.E.D.s= RFHE841 - P.O. BOX 1658 ¢ ROSWELL NM 88202 LOAD INSPECTION FORM /" 1‘5368
AM Mclzz (-7
Dateof Receipt: _~~~  TimeofReceipt_________~ PM  Cell P

Quanmyj___ T/CY: M Description: 3) f /\‘9“

Name/Address of Generatar: \”ﬂl F )gl (\ g\(\u)\ % ( ﬁ }\j&({‘ il
Origin of Materials (if different) UQQU 20 K A *Vﬂ m

L)

T
Transporter Name: SCC ID No.
Name of Laboratory Performing Sample Analysis
TCLP (EPA Method 1311)____ " BTEX_  ~  ° "MTBE_ =" TPH___* = - NonHazérdous
Verification of No Free Liquids Paint Filter Liquids Test Performed

Verification of Property Completed Manifest ‘K/L Generator Manifest Number / Q/? g V/
P P / [l A4

/

As a condition to Gandy Marley, Inc.’s acceptance’of the materials shipped as represented on this Load Inspection Form, Generator represents and warrants that the waste material
shipped herewith is exempt from the Resource Conservation and Recovery Act of 1976, as amended from time to time, 40 U.S.C. Section 6901, et seq., The New Mexico Health
and Safety Cade, section 361.001, et seq., and regulations related thereto, OR has been characterized as non-hazardous material by virtue of appropriate laboratory analysis done
in accordance with EPA-approved testing methods.

Further, as a condition to Gandy Marley, Inc.’s acceptance of the materials shipped as represented on this Load Inspection Form, Transporter represents and warrants that only
the material delivered by Generator to Transporter is now delivered by Tranaporter to Gandy Marley, Inc.’s facility for disposal.

THIS WILL CERTIFY that the above Transporter lo’aded the material as represented on this Load Inspection Form at the above described location, and that it was tendered by
the above descrjii/(}z}ajor THIS WILL CERTIFY th/at 3 additional materials were added to this load, and that the material was delivered without incident.

0(71 M ((’w)&(

Pript Nam

GMI Employes: \j& [ 4 }/ jA/ ,L '“*” W e

int Name™ Signature ~

Transporter:

(s P LT LD 3 % ;. LSS, NI 1T W



HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

June 26, 2015

Clay Kilmer

Golder Associates
5200 Pasadena, NE Suite C

Albuquerque, NM 87113
TEL: (505) 821-3043
FAX (505) 821-5273

RE: Lovington 66

Dear Clay Kilmer:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albugquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com

OrderNo.: 1506728

Hall Environmental Analysis Laboratory received 2 sample(s) on 6/15/2015 for the

analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to

properly interpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #£NM0190

Sincerely,

B

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Analytical Report
Lab Order 1506728

Hall Environmental Analysis Laboratory, Inc. Date Reported: 6/26/2015
CLIENT: Golder Associates Client Sample ID: DPE-1 55-60'
Project: Lovington 66 Collection Date: 6/14/2015 11:50:00 AM

Lab ID: 1506728-001

Matrix: MEOH (SOIL) Received Date: 6/15/2015 12:54:00 PM

Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 6010B: SOIL METALS Analyst: EL.S
Lead 0.93 0.26 mg/Kg 1 6/25/2015 11:43:22 AM 19875
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) 3000 200 mg/Kg 50 6/17/2015 10:13:01 PM R26901
Surr: BFB 217 754-113 S  %REC 50 6/17/201510:13:01 PM R26901
EPA METHOD 8260B: VOLATILES Analyst: cadg
Benzene 13 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Toluene 57 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Ethylbenzene 93 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Methyl tert-butyl ether (MTBE) 0.82 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,2,4-Trimethylbenzene 200 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1,3,5-Trimethylbenzene 61 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1,2-Dichloroethane (EDC) ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,2-Dibromoethane (EDB) ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Naphthalene 70 16 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1-Methyinaphthalene 48 32 mg/Kg 200 6/19/2015 4:38:47 AM 19772
2-Methyinaphthalene 99 32 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Acetone ND 12 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Bromobenzene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Bromodichloromethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Bromoform ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Bromomethane ND 2.4 mg/Kg 20 6/19/2015 5:07:34 AM 19772
2-Butanone ND 8.0 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Carbon disulfide ND 8.0 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Carbon tetrachloride ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Chiorabenzene ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Chloroethane ND 1.6 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Chloroform ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Chloromethane ND 24 mg/Kg 20 6/19/2015 5:07:34 AM 19772
2-Chlorotoluene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
4-Chlorotoluene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
cis-1,2-DCE ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
cis-1,3-Dichloropropene ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,2-Dibromo-3-chloropropane ND 16 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Dibromochloromethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Dibromomethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,2-Dichlorobenzene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1,3-Dichlorobenzene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1,4-Dichlorobenzene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Methed Blank

E  Value above quantitation range H  Holding times for preparation or analysis exceeded

] Analyte detected below quantitation hmits ND Not Detected at the Reporting Limit Page 1 of 9
O  RSD is greater than RSDhmit P Sample pH Not In Range

R RPD outside accepted recovery limits RL  Reporting Detection Limit

S Spike Recovery outside accepted recovery limits



Analytical Report
Lab Order 1506728

Date Reported: 6/26/2015

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Golder Associates

Client Sample ID: DPE-1 55'-60'

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

WO~ m

Value exceeds Maximum Contaminant Level
Value above quantitation range

Analyte detected below quantitation limits

RSD 1s greater than RSDlimit

RPD outside accepted recovery hmits

Spike Recovery outside accepted recovery limits

Project: Lovington 66 Collection Date: 6/14/2015 11:50:00 AM

Lab ID: 1506728-001 Matrix: MEOH (SOIL) Received Date: 6/15/2015 12:54:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: cadg
Dichlorodifluoromethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,1-Dichloroethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,1-Dichloroethene ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,2-Dichloropropane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,3-Dichloropropane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
2,2-Dichloropropane ND 1.6 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,1-Dichloropropene ND 1.6 mg/Kg 20 6/19/2015 5:07:3¢ AM 19772
Hexachlorobutadiene ND 16 mg/Kg 200 6/19/2015 4:38:47 AM 19772
2-Hexanone ND 8.0 mg/Kg 20 6/19/2015 5:07:34¢ AM 19772
Isopropylbenzene 13 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
4-Isopropyltoluene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
4-Methyl-2-pentanone ND 8.0 mg/Kg 20 6/19/2015 5.07:34 AM 19772
Methylene chloride ND 24 mg/Kg 20 6/19/2015 5:07:34 AM 19772
n-Butylbenzene 24 24 mg/Kg 200 6/19/2015 4:38:47 AM 19772
n-Propylbenzene 43 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
sec-Butylbenzene 8.0 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Styrene ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
tert-Butylbenzene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1,1,1,2-Tetrachloroethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,1,2,2-Tetrachloroethane ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Tetrachloroethene (PCE) ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
trans-1,2-DCE ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
trans-1,3-Dichloropropene ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,2,3-Trichlorobenzene ND 16 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1,2,4-Trichlorobenzene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772
1,1,1-Trichloroethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,1,2-Trichloroethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Trichloroethene (TCE) ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Trichlorofluoromethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
1,2,3-Trichloropropane ND 16 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Vinyl chloride ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772
Xylenes, Total 330 16 mg/Kg 200 6/19/2015 4:38:47 AM 19772
Surr: Dibromofluoromethane 944 70-130 %REC 20 6/19/2015 5:07:34 AM 19772
Surr: 1,2-Dichloroethane-d4 102 70-130 %REC 20 6/19/2015 5:07:34 AM 19772
Surr: Toluene-d8 98.2 70-130 %REC 20 6/19/2015 5:07:34 AM 19772
Surr: 4-Bromofluorobenzene 85.4 70-130 %REC 200 6/19/2015 4:38:47 AM 19772

B Analyte detected in the associated Method Blank

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
P Sample pH Not In Range
RL Reporting Detection Limit

Page 2 of 9



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1506728

Date Reported: 6/26/2015

Project:
LabID: 1506728-002

CLIENT: Golder Associates

Lovington 66

Client Sample ID: MeOH Blank
Collection Date:
Matrix: MEOH BLAN  Received Date: 6/15/2015 12:54:00 PM

Batch

Analyses Result RL Qual Units DF Date Analyzed

EPA METHOD 8015D: GASOLINE RANGE Analyst. NSB

Gasoline Range Organics (GRO) ND 5.0 mg/Kg 1 6/17/2015 11:39:07 PM R26901
Surr: BFB 88.5 75.4-113 %REC 1 6/17/2015 11:39:07 PM R26901

EPA METHOD 8260B: VOLATILES Analyst: cadg
Benzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Toluene ND 0.050 mg/Kg 1  6/19/2015 12:31:04 PM 19772
Ethylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Methyl tert-butyl ether (MTBE) ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,2,4-Trimethylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,3,5-Trimethylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,2-Dichloroethane (EDC) ND 0.050 mg/Kg 1 6/19/2015 12:31:.04 PM 19772
1,2-Dibromoethane (EDB) ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Naphthalene ND 0.10 mg/Kg 1 6/19/2015 12:31:.04 PM 19772
1-Methylnaphthalene ND 0.20 mg/Kg 1 6/19/2015 12:31:.04 PM 19772
2-Methylnaphthalene ND 0.20 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Acetone ND 0.756 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Bromobenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Bromodichloromethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Bromoform ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Bromomethane ND 0.156 mg/Kg 1  6/19/2015 12:31:04 PM 19772
2-Butanone ND 0.50 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Carbon disulfide ND 0.50 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Carbon tetrachloride ND 0.050 mg/Kg 1 6/19/201512:31:04 PM 19772
Chlorobenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Chloroethane ND 0.10 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Chloroform ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Chloromethane ND 0.156 mg/Kg 1 6/19/2015 12:31:04 PM 19772
2-Chlorotoluene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
4-Chlorotoluene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
cis-1,2-DCE ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
cis-1,3-Dichloropropene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,2-Dibromo-3-chloropropane ND 0.10 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Dibromochloromethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Dibromomethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,2-Dichlorobenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,3-Dichlorobenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,4-Dichlorobenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Dichlorodiflucromethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,1-Dichloroethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1.1-Dichloroethene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

R O —=m

Value exceeds Maximum Contaminant Level.

Value above quantitation range

Analyte detected below quantitation himits

RSD 1s greater than RSDlimit
RPD outside accepted recovery

limits

Spike Recovery outside accepted recovery limits

B Analyte detected in the associated Method Blank
H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit

P Sample pH Not In Range
RL Reporting Detection Limit

Page 3 of 9



Analytical Report

Lab Order 1506728

Date Reported: 6/26/2015

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Golder Associates

Client Sample ID: MeOH Blank

Value exceeds Maximum Contaminant Level

Qualifiers: *
E  Value above quantitation range
J  Analyte detected below quantitation limits
O  RSD s greater than RSDlimit
R RPD outside accepted recovery limits
S

Spike Recovery outside accepted recovery limits

Project: Lovington 66 Collection Date:

Lab ID: 1506728-002 Matrix: MEOH BLAN  Received Date: 6/15/2015 12:54:00 PM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: cadg
1,2-Dichloropropane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,3-Dichloropropane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
2,2-Dichloropropane ND 0.10 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,1-Dichloropropene ND 0.10 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Hexachlorobutadiene ND 0.10 mg/Kg 1 6/19/201512:31:04 PM 19772
2-Hexanone ND 0.50 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Isopropylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
4-lsopropyltoluene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
4-Methyl-2-pentanone ND 0.50 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Methylene chioride ND 0.15 mg/Kg 1 6/19/2015 12:31:04 PM 19772
n-Butylbenzene ND 0.15 mg/Kg 1 6/19/2015 12:31:04 PM 19772
n-Propylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
sec-Butylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Styrene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
tert-Butylbenzene ND 0.050 mg/Kg 1  6/19/2015 12:31:04 PM 19772
1,1,1,2-Tetrachloroethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,1,2,2-Tetrachloroethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Tetrachloroethene (PCE) ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
frans-1,2-DCE ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
trans-1,3-Dichloropropene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,2,3-Trichlorobenzene ND 0.10 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,2,4-Trichlorobenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,1,1-Trichloroethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,1,2-Trichloroethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Trichloroethene (TCE) ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Trichlorofluoromethane ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
1,2,3-Trichloropropane ND 0.10 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Vinyl chloride ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Xylenes, Total ND 0.10 mg/Kg 1 6/19/2015 12:31:04 PM 19772
Surr: Dibromofluoromethane 111 70-130 %REC 1 6/19/2015 12:31:04 PM 19772
Surr: 1,2-Dichloroethane-d4 110 70-130 %REC 1 6/19/2015 12:31:04 PM 19772
Surr: Toluene-d8 93.0 70-130 %REC 1 6/19/2015 12:31:04 PM 19772
Surr: 4-Bromofluorobenzene 103 70-130 %REC 1 6/19/2015 12:31:04 PM 19772

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

B Analyte detected in the associated Method Blank
H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
P Sample pH Not In Range
RL Reporting Detection Limit

Page 4 of 9



QC SUMMARY REPORT

WO#: 1506728
Hall Environmental Analysis Laboratory, Inc. 26-Jun-15
Client: Golder Associates
Project: Lovington 66
Sample ID 5ML RB SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
Client ID: PBS Batch ID: R26901 RunNo: 26901
Prep Date: Analysis Date: 6/17/2015 SeqNo: 803064 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) ND 50
Sum: BFB 900 1000 89.8 75.4 113
Sample ID 2.5UG GRO LCS SampType: LCS TestCode: EPA Method 8015D: Gasoline Range
Client ID: LCSS Batch ID: R26901 RunNo: 26901
Prep Date: Analysis Date: 6/17/2015 SeqNo: 803065 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit Hightimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 26 5.0 25.00 0 104 64 130
Surr: BFB 960 1000 96.5 75.4 113
Sample ID 1506728-001AMS SampType: MS TestCode: EPA Method 8015D: Gasoline Range
Client ID: DPE-1 55'-60° Batch ID: R26901 RunNo: 26901
Prep Date: Analysis Date: 6/17/2015 SeqNo: 803067 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 3500 200 1002 2999 48.2 479 144
Surr: BFB 76000 40100 189 75.4 113 S
Sample ID 1506728-001AMSD SampType: MSD TestCode: EPA Method 8015D: Gasoline Range
Client ID: DPE-1 55'-60' Batch ID: R26901 RunNo: 26901
Prep Date: Analysis Date: 6/17/2015 SeqNo: 803068 Units: mg/Kg
Analyte Resuit PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 3400 200 1002 2999 36.6 47.9 144 3.40 29.9 S
Surr: BFB 76000 40100 189 75.4 113 0 0 )
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 5 of 9
O RSD s greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT

WO#: 1506728
Hall Environmental Analysis Laboratory, Inc. 26-Jun-15
Client: Golder Associates
Project: Lovington 66
Sample |ID mb-19772 SampType: MBLK TestCode: EPA Method 8260B: Volatiles
Client ID: PBS Batch ID: 19772 RunNo: 26939
Prep Date: 6/17/2015 Analysis Date: 6/18/2015 SeqgNo: 804350 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene ND 0.050
Toluene ND 0.050
Ethylbenzene ND 0.050
Methy! tert-butyl ether (MTBE) ND 0.050
1,2,4-Trimethylbenzene ND 0.050
1,3,5-Trimethylbenzene ND 0.050
1,2-Dichloroethane (EDC) ND 0.050
1,2-Dibromoethane (EDB) ND 0.050
Naphthalene ND 0.10
1-Methylnaphthalene ND 0.20
2-Methylnaphthalene ND 0.20
Acetone ND 0.75
Bromobenzene ND 0.050
Bromodichloromethane ND 0.050
Bromoform ND 0.050
Bromomethane ND 0.15
2-Butanone ND 0.50
Carbon disuffide ND 0.50
Carbon tetrachloride ND 0.050
Chiorobenzene ND 0.050
Chloroethane ND 0.10
Chloroform ND 0.050
Chloromethane ND 0.15
2-Chlorotoluene ND 0.050
4-Chlorotoluene ND 0.050
cis-1,2-DCE ND 0.050
cis-1,3-Dichloropropene ND 0.050
1,2-Dibromo-3-chloropropane ND 0.10
Dibromochloromethane ND 0.050
Dibromomethane ND 0.050
1,2-Dichlorobenzene ND 0.050
1,3-Dichlorobenzene ND 0.050
1,4-Dichlorobenzene ND 0.050
Dichlorodifluoromethane ND 0.050
1,1-Dichloroethane ND 0.050
1,1-Dichloroethene ND 0.050
1,2-Dichloropropane ND 0.050
1,3-Dichloropropane ND 0.050
2,2-Dichloropropane ND 0.10
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 6 of 9
O  RSD s greater than RSDiimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT o

1506728
Hall Environmental Analysis Laboratory, Inc 26-Jun-15
Client: Golder Associates
Project: Lovington 66
Sample ID mb-19772 SampType: MBLK TestCode: EPA Method 8260B: Volatiles
Client ID: PBS Batch ID: 19772 RunNo: 26939
Prep Date: 6/17/2015 Analysis Date: 6/18/2015 SeqNo: 804350 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
1,1-Dichloropropene ND 0.10
Hexachlorobutadiene ND 0.10
2-Hexanone ND 0.50
Isopropylbenzene ND 0.050
4-Isopropyltoluene ND 0.050
4-Methyl-2-pentanone ND 0.50
Methylene chloride ND 0.15
n-Butylbenzene ND 0.15
n-Propylbenzene ND 0.050
sec-Butylbenzene ND 0.050
Styrene ND 0.050
tert-Butylbenzene ND 0.050
1,1,1,2-Tetrachloroethane ND 0.050
1,1,2,2-Tetrachloroethane ND 0.050
Telrachloroethene (PCE) ND 0.050
trans-1,2-DCE ND 0.050
trans-1,3-Dichloropropene ND 0.050
1,2,3-Trichlorobenzene ND 0.10
1,2,4-Trichlorobenzene ND 0.050
1,1,1-Trichloroethane ND 0.050
1,1,2-Trichloroethane ND 0.050
Trichloroethene (TCE) ND 0.050
Trichlorofluoromethane ND 0.050
1,2,3-Trichloropropane ND 0.10
Vinyl chloride ND 0.050
Xylenes, Total ND 0.10
Surr: Dibromoflucromethane 0.54 0.5000 107 70 130
Surr: 1,2-Dichloroethane-d4 0.54 0.5000 107 70 130
Surr: Toluene-d8 0.45 0.5000 89.6 70 130
Surr: 4-Bromofluorobenzene 0.52 0.5000 103 70 130
Sample ID Ics-19772 SampType: LCS TestCode: EPA Method 8260B: Volatiles
ClientID: LCSS Batch ID: 19772 RunNo: 26939
Prep Date:  6/17/2015 Analysis Date: 6/18/2015 SeqNo: 804351 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Benzene 1.1 0.050 1.000 0 105 70 130
Toluene 0.92 0.050 1.000 0 92.3 70 130
Chlorobenzene 1.0 0.050 1.000 0 100 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 7 of 9
O  RSD s greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT

WO#: 1506728
26-Jun-15

Hall Environmental Analysis Laboratory, Inc.

Client: Golder Associates

Project: Lovington 66

Sample ID lcs-19772
Client ID: LCSS

SampType: LCS
Batch ID: 19772

TestCode: EPA Method 8260B: Volatiles

RunNo: 26939

Prep Date: 6/17/2015 Analysis Date: 6/18/2015 SeqNo: 804351 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
1,1-Dichloroethene 1.1 0.050 1.000 0 110 60.6 134
Trichloroethene (TCE) 0.92 0.050 1.000 0 91.6 70 130
Surr; Dibromofluoromethane 0.52 0.5000 103 70 130
Surr; 1,2-Dichloroethane-d4 0.53 0.5000 107 70 130
Surr; Toluene-d8 0.44 0.5000 88.2 70 130
Surr: 4-Bromofluorobenzene 0.51 0.5000 103 70 130

Qualifiers:

*  Value exceeds Maximum Contaminant Level

Value above quantitation range

RSD is greater than RSDlimit

w» A QO - m

RPD outside accepted recovery hmits

Analyte detected below quantitation limits

Spike Recovery outside accepted recovery limits

ND

RL

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit

Sample pH Not In Range
Reporting Detection Limit

Page 8 of 9



QC SUMMARY REPORT

WO#: 1506728
Hall Environmental Analysis Laboratory, Inc. 26-Jun-15
Client: Golder Associates
Project: Lovington 66
Sample ID MB-19875 SampType: MBLK TestCode: EPA Method 6010B: Soil Metals
ClientID: PBS Batch ID: 19875 RunNo: 27084
Prep Date: 6/23/2015 Analysis Date: 6/25/2015 SeqNo: 809623 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Lead ND 0.25
Sample ID LCS-19875 SampType: LCS TestCode: EPA Method 6010B: Soil Metals
Client ID: LCSS Batch ID: 19875 RunNo: 27084
Prep Date:  6/23/2015 Analysis Date: 6/25/2015 SeqgNo: 809624 Units: mg/Kg
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Lead 25 025 25.00 0 101 80 120
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 9 of 9
O  RSD s greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



HALL et LUy ronmRikil ARyt Loderdaron

ENVIRONMENTAL S901 Herwking N .
ANALYSIS imquerque. 33187100 Sample Log-In Check List
TEL 505-345-3975 FFAX 5n5-345-4107

LABORATORY Websue: waw. hatlenvironmentad com
Client Name:  Golder Assoc Work Order Number, 1506728 ReptNa 1
Recelved by/date S Oir \I 5 l =
Logged By Celina Sessa 6/15/2015 12:54-00 PM (oL i QM

Completed By: Celina Sessa 8/16/2015 10:36:31 AM .
o T e T
Chain of Custody

1. Custody seals Intact on samp'e boftles? Yes No Not Present .
2. Is Cham of Custudy complels? Yes vV No Not Prasent
3. How was the sample delivered? Clisn{
Login
4. Vias an attempt made o cool the samples? Yes V¥ No NA
5. Were all samples received at a temperature of >0° C to 6.0°C Yes ¥ No NA
6. sample(s) in proper conainer(s)? Yes ¥ No
7. Sufficient semple volurne for indicated lesy(s)? Yes ¥ No
8. Are samples {except VOA and ONG) properly preserved? Yes No
9. Was preservative addad to bottles? Yes No ¥ NA
10.VOA vials have zero headspace? Yes No No VIOA Vials v
11. Were any sampla cortainers received broken? Yes No ¥
# of praserved
o battles chacked
12. Does paperwork match bottle labels? Yes ¥ No for pH
(Note discrepancles on chain of custody) (<2 or >12 unless noted)
13 Are matrices correctly identified on Chain of Custcdy? Yes ¥ No Adjustod?
14 Is it clear what analyses were requested? Yas M No
15. Were 3lt holding times able to be met? Yes ¥ No Checked by.
(M no. nolify customer for authorization.)
Special Handling {(if applicable)
46. Was dlient notified of all discrapancies with this order? Yes No NA V¥
Person Noufied: | Date |
8y Whom | Via: | | eMail Phone | | Fax In Person
Regarding: |

Client Instructions:

17. Addivonal remarks

18. Coolor Information
Cooler No ITemp °C ] Condition l Scal Intact iScal Ncl SealDate | Signed By |

1 33 Good Not Prasent

Page 1 of |
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HALL
ENVIRONMENTAL
ANALYSIS

l LABORATORY

July 27, 2015

Clay Kilmer

Golder Associates
5200 Pasadena, NE Suite C

Albuquerque, NM 87113
TEL: (505) 821-3043
FAX (505) 821-5273

RE: Lovington 66

Dear Clay Kilmer:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albugquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com

OrderNo.: 1507551

Hall Environmental Analysis Laboratory received 2 sample(s) on 7/14/2015 for the
analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.
ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

P WA

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Analytical Report
Lab Order 1507551

Date Reported: 7/27/2015

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Golder Associates

Client Sample ID: Trip Blank

Project: Lovington 66 Collection Date:

Lab ID: 1507551-001 Matrix: TRIP BLANK  Received Date: 7/14/2015 9:25:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: BCN

Benzene ND 1.0 Ha/l 1 714/2015 4:.00:54 PM  R27487
Toluene ND 1.0 pa/l. 1 7/14/2015 4:.00:54 PM  R27487
Ethylbenzene ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
Methyt tert-butyl ether (MTBE) ND 1.0 pa/L 1 7/14/2015 4:00:54 PM  R27487
1,2,4-Trimethylbenzene ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
1,3,5-Trimethylbenzene ND 1.0 Hg/L 1 714/2015 4:.00:54 PM  R27487
1,2-Dichloroethane (EDC) ND 1.0 Hg/L 1 7/14/2015 4:.00:54 PM  R27487
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
Naphthalene ND 2.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
1-Methylnaphthalene ND 4.0 ug/L 1 7114/2015 4:00:54 PM  R27487
2-Methyinaphthalene ND 4.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
Acetone ND 10 pa/L 1 7/14/2015 4:00:54 PM  R27487
Bromobenzene ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
Bromodichloromethane ND 1.0 ug/L 1 7/14/2015 4:.00:54 PM  R27487
Bromoform ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
Bromomethane ND 3.0 ug/iL 1 7/14/2015 4:.00:54 PM  R27487
2-Butanone ND 10 pg/L 1 7/14/2015 4:00:54 PM  R27487
Carbon disulfide ND 10 pg/L 1 7/14/2015 4:00:54 PM  R27487
Carbon Tetrachloride ND 1.0 ug/L 1 7/14/2015 4:.00:54 PM  R27487
Chlorobenzene ND 1.0 ug/L 1 7/114/2015 4:.00:54 PM  R27487
Chloroethane ND 2.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
Chloroform ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
Chloromethane ND 3.0 ug/L 1 7/14/2015 4:.00:54 PM  R27487
2-Chlorotoluene ND 1.0 Hg/L 1 7/14/2015 4:.00:54 PM  R27487
4-Chlorotoluene ND 1.0 pg/L 1 7/14/2015 4:.00:54 PM  R27487
cis-1,2-DCE ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
cis-1,3-Dichloropropene ND 1.0 ug/L 1 7/114/2015 4:00:54 PM  R27487
1,2-Dibromo-3-chloropropane ND 2.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
Dibromochloromethane ND 1.0 Hg/L 1 7/14/2015 4:.00:54 PM R27487
Dibromomethane ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
1,2-Dichlorobenzene ND 1.0 ug/L 1 714/2015 4:00:54 PM  R27487
1,3-Dichlorobenzene ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
1,4-Dichlorobenzene ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
Dichlorodifluoromethane ND 1.0 pa/L 1 7/14/2015 4:00:54 PM  R27487
1,1-Dichloroethane ND 1.0 pa/L 1 7/14/2015 4.00:54 PM  R27487
1,1-Dichioroethene ND 1.0 pg/t 1 7/14/2015 4:.00:54 PM  R27487
1,2-Dichloropropane ND 1.0 ugiL 1 7/14/2015 4:00:54 PM  R27487
1,3-Dichioropropane ND 1.0 ua/t 1 7/14/2015 4:00:.54 PM  R27487
2,2-Dichloropropane ND 2.0 g/l 1 7/14/2015 4:00:54 PM  R27487

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *

Value exceeds Maximum Contaminant Level
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits
S % Recovery outside of range due to dilutton or matrix

E

J

P
RL

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 1 of 12
Sample pH Not In Range

Reporting Detection Limit



Analytical Report
Lab Order 1507551

Date Reported: 7/27/2015

CLIENT: Golder Associates

Hall Environmental Analysis Laboratory, Inc.

Client Sample ID: Trip Blank

Project: Lovington 66 Collection Date:
LabID: 1507551-001 Matrix: TRIP BLANK  Received Date: 7/14/2015 9:25:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: BCN
1,1-Dichloropropene ND 1.0 ug/L 1 7/M14/2015 4:00:54 PM R27487
Hexachlorobutadiene ND 1.0 pg/t 1 7/14/2015 4:00:54 PM  R27487
2-Hexanone ND 10 po/L 1 7/14/2015 4:00:54 PM  R27487
Isopropylbenzene ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
4-Isopropyltoluene ND 1.0 pg/L 1 7/14/2015 4:.00:54 PM  R27487
4-Methyl-2-pentanone ND 10 pg/L 1 7/14/2015 4:00:54 PM  R27487
Methylene Chloride ND 3.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
n-Butylbenzene ND 3.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
n-Propylbenzene ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
sec-Butylbenzene ND 1.0 ug/L 1 714/2015 4:00:54 PM  R27487
Styrene ND 1.0 ng/l 1 7/14/2015 4:00:54 PM  R27487
tert-Butylbenzene ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
1,1,1,2-Tetrachloroethane ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
1,1,2,2-Tetrachloroethane ND 2.0 ug/L 1 7/14/2015 4:00:54 PM R27487
Tetrachloroethene (PCE) ND 1.0 ug/L 1 7/14/2015 4:00:54 PM R27487
trans-1,2-DCE ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
trans-1,3-Dichloropropene ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
1,1,1-Trichloroethane ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
1,1,2-Trichloroethane ND 1.0 Hg/L 1 7/14/2015 4:00:54 PM R27487
Trichloroethene (TCE) ND 1.0 Hg/L 1 7/14/2015 4:00:54 PM  R27487
Trichlorofluoromethane ND 1.0 ug/L 1 7/14/2015 4:00:54 PM  R27487
1,2,3-Trichloropropane ND 20 pa/L 1 7/114/2015 4:00:54 PM  R27487
Vinyl chloride ND 1.0 pg/L 1 7/14/2015 4:00:54 PM  R27487
Xylenes, Total ND 1.5 po/L 1 7/14/2015 4:00:54 PM  R27487
Surr: 1,2-Dichloroethane-d4 99.8 70-130 %REC 1 7/14/2015 4:00:54 PM  R27487
Surr: 4-Bromofluorobenzene 91.8 70-130 %REC 1 7/14/2015 4:00:54 PM  R27487
Surr: Dibromofluoromethane 108 70-130 %REC 1 7/14/2015 4:00:54 PM  R27487
Surr: Toluene-d8 89.9 70-130 %REC 1 7/14/2015 4:00:54 PM  R27487

Qualifiers:

*

D
H
ND

Value exceeds Maximum Contaminant Level
Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
RPD outside accepted recovery limits

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

B Analyte detected in the associated Method Blank

Value above quantitation range

% Recovery outside of range due to dilution or matnx

E

J

P Sample pH Not In Range
RL  Reporting Detection Limit

Analyte detected below quantitation limits Page 2 of 12



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1507551

Date Reported: 7/27/2015

CLIENT: Golder Associates

Project: Lovington 66
Lab ID: 1507551-002

Matrix: AQUEOUS

RL Qual Units

Client Sample 1D: DPE-1

Collection Date: 7/12/2015 3:00:00 PM

Received Date: 7/14/2015 9:25:00 AM

Analyses Result DF Date Analyzed Batch
EPA 6010B: TOTAL RECOVERABLE METALS Analyst.: MED
Lead 13 0.010 mg/L 2 7/23/2015 12:33:24 PM 20355
EPA METHOD 8015D: GASOLINE RANGE Analyst: DJF
Gasoline Range Organics (GRO) 260 50 mg/L 1E 7/16/2015 4:51:34 PM  R27517
Surr: BFB 102 70-130 %REC 1E 7/15/2015 4:51:34 PM  R27517
EPA METHOD 8260B: VOLATILES Analyst: BCN
Benzene 28000 2000 Hg/L 2E 7/17/2015 7:58:35 PM  R27580
Toluene 60000 2000 pg/L 2E 7/17/20157:58:35 PM  R27580
Ethylbenzene 7500 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Methy! tert-butyl ether (MTBE) 39000 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,2,4-Trimethylbenzene 13000 200 ug/L 200 7/17/2015 8:27:25 PM  R27580
1,3,5-Trimethylbenzene 3600 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,2-Dichloroethane (EDC) ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,2-Dibromoethane (EDB) ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Naphthalene 6900 400 pg/L 200 7/17/2015 8:27:25 PM  R27580
1-Methylnaphthalene 5000 800 pg/L 200 7/17/2015 8:27:25PM  R27580
2-Methylnaphthalene 11000 800 pg/L 200 7/17/2015 8:27:25 PM  R27580
Acetone ND 2000 ug/L 200 7/17/2015 8:27:25 PM  R27580
Bromobenzene ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Bromodichloromethane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Bromoform ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Bromomethane ND 600 ug/L 200 7/17/2015 8:27:25 PM  R27580
2-Butanone ND 2000 Hg/L 200 7/17/2015 8:27:25 PM  R27580
Carbon disulfide ND 2000 pg/L 200 7/17/2015 8:27:25 PM  R27580
Carbon Tetrachloride ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Chlorobenzene ND 200 pg/L 200 7/17/2015 8:27:26 PM  R27580
Chloroethane ND 400 ug/L 200 7/17/2015 8:27:25 PM  R27580
Chloroform ND 200 ug/L 200 7/17/2015 8:27:25 PM  R27580
Chloromethane ND 600 ug/L 200 7/17/2015 8:27:25 PM  R27580
2-Chlorotoluene ND 200 Hg/L 200 7/17/2015 8:27:.25 PM  R27580
4-Chlorotoluene ND 200 Hg/L 200 7/17/2015 8:27:25 PM  R27580
cis-1,2-DCE ND 200 ug/L 200 7/17/2015 8:27:25 PM  R27580
cis-1,3-Dichloropropene ND 200 ug/L 200 7/17/2015 8:27:25 PM  R27580
1,2-Dibromo-3-chloropropane ND 400 pg/L 200 7/17/2015 8:27:25PM  R27580
Dibromochioromethane ND 200 pg/L 200 7/17/2015 8:27:25 PM R27580
Dibromomethane ND 200 Hg/L 200 7/17/2015 8:27:25 PM  R27580
1,2-Dichlorobenzene ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,3-Dichlorobenzene ND 200 Hg/L 200 7/17/2015 8:27:25 PM  R27580
1,4-Dichlorobenzene ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

D
H
ND

Value exceeds Maximum Contaminant Level

Sample Diluted Due to Matnx

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

Ev—-muw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 3 of12
Sample pH Not In Range

Reporting Detection Limit



Analytical Report
Lab Order 1507551
Date Reported: 7/27/2015

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Golder Associates

Client Sample ID: DPE-1

Project: Lovington 66 Collection Date: 7/12/2015 3:00:00 PM
Lab ID: 1507551-002 Matrix: AQUEOUS Received Date: 7/14/2015 9:25:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: BCN
Dichlorodifluoromethane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,1-Dichloroethane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,1-Dichloroethene ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,2-Dichloropropane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,3-Dichloropropane ND 200 pa/l 200 7/17/2015 8:27:25 PM  R27580
2,2-Dichloropropane ND 400 pa/l 200 7/17/2015 8:27:25 PM  R27580
1,1-Dichloropropene ND 200 Mo/l 200 7/17/2015 8:27:25PM  R27580
Hexachlorobutadiene ND 200 ug/L 200 7/17/2015 8:27:25 PM  R27580
2-Hexanone ND 2000 pg/L 200 7/17/2015 8:27:25 PM  R27580
Isopropylbenzene 560 200 Ha/L 200 7/17/2015 8:27:25 PM  R27580
4-Isopropyltoluene 220 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
4-Methyl-2-pentanone ND 2000 pg/L 200 7/17/2015 8:27:25 PM  R27580
Methylene Chloride ND 600 pg/l 200 7/17/2015 8:27:25 PM  R27580
n-Butylbenzene 1300 600 pg/l 200 7/17/2015 8:27:25 PM  R27580
n-Propylbenzene 1800 200 ug/L 200 7/17/2015 8:27:25 PM  R27580
sec-Butylbenzene 500 200 pgiL 200 7/17/2015 8:27:25 PM  R27580
Styrene ND 200 ugiL 200 7/17/2015 8:27:25 PM  R27580
tert-Butylbenzene ND 200 po/L 200 7/17/2015 8:27:25 PM  R27580
1,1,1,2-Tetrachloroethane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,1,2,2-Tetrachloroethane ND 400 pg/L 200 7/17/2015 8:27:25 PM  R27580
Tetrachloroethene (PCE) ND 200 Hg/L 200 7/17/2015 8:27:25 PM  R27580
trans-1,2-DCE ND 200 Hg/L 200 7/17/2015 8:27:25 PM  R27580
trans-1,3-Dichloropropene ND 200 Hg/L 200 7/17/2015 8:27:25 PM  R27580
1,2,3-Trichlorobenzene ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,2,4-Trichlorobenzene ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,1,1-Trichloroethane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,1,2-Trichloroethane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Trichloroethene (TCE) ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
Trichlorofluoromethane ND 200 pg/L 200 7/17/2015 8:27:25 PM  R27580
1,2,3-Trichloropropane ND 400 pgiL 200 7/17/2015 8:27:25 PM  R27580
Vinyl chloride ND 200 Hg/L 200 7/17/2015 8:27:25 PM  R27580
Xylenes, Total 24000 300 ug/L 200 7/17/2015 8:27:25 PM  R27580
Surr: 1,2-Dichloroethane-d4 105 70-130 %REC 200 7/17/2015 8:27:25 PM  R27580
Surr: 4-Bromofluorobenzene 75.8 70-130 %REC 200 7/17/2015 8:27:25 PM  R27580
Surr: Dibromofluoromethane 111 70-130 %REC 200 7/17/2015 8:27:25 PM  R27580
Surr: Toluene-d8 96.6 70-130 %REC 200 7/17/2015 8:27:25 PM  R27580

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

Eove—-mw

Value above quantitation range

Sample pH Not In Range
Reporting Detection Limit

Analyte detected in the associated Method Blank

Analyte detected below quantitation limits Page 4 of 12



QC SUMMARY REPORT

WO#: 1507551

Hall Environmental Analysis Laboratory, Inc. 27-Jul-15
Client: Golder Associates

Project: Lovington 66

Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R27487 RunNo: 27487

Prep Date: Analysis Date: 7/14/2015 SeqgNo: 824923 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene ND 1.0

Toluene ND 1.0

Ethyibenzene ND 1.0

Methyl tert-butyl ether (MTBE) ND 1.0

1,2,4-Trimethylbenzene ND 1.0

1,3,5-Trimethylbenzene ND 1.0

1,2-Dichloroethane (EDC) ND 1.0

1,2-Dibromoethane (EDB) ND 1.0

Naphthalene ND 2.0

1-Methylnaphthalene ND 4.0

2-Methylnaphthalene ND 4.0
Acetone ND 10

Bromobenzene ND 1.0

Bromodichloromethane ND 1.0

Bromoform ND 1.0

Bromomethane ND 3.0

2-Butanone ND 10

Carbon disulfide ND 10

Carbon Tetrachloride ND 1.0

Chlorobenzene ND 1.0

Chloroethane ND 2.0

Chloroform ND 1.0

Chloromethane ND 3.0

2-Chlorotoluene ND 1.0
4-Chlorotoluene ND 1.0

cis-1,2-DCE ND 1.0

cis-1,3-Dichloropropene ND 1.0

1,2-Dibromo-3-chloropropane ND 2.0

Dibromochloromethane ND 1.0

Dibromomethane ND 1.0

1,2-Dichlorobenzene ND 1.0

1,3-Dichlorobenzene ND 1.0

1,4-Dichlorobenzene ND 1.0

Dichlorodifiusromethane ND 1.0

1,1-Dichloroethane ND 1.0

1,1-Dichloroethene ND 1.0

1,2-Dichloropropane ND 1.0

1,3-Dichloropropane ND 1.0

2,2-Dichloropropane ND 2.0

Qualifiers:

*  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

T —- MW

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation himits
Sample pH Not In Range

Reporting Detection Limit

Page 5 of 12



QC SUMMARY REPORT

WO#: 1507551
Hall Environmental Analysis Laboratory, Inc. 27-Jul-15
Client: Golder Associates
Project: Lovington 66
Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
ClientID: PBW Batch ID: R27487 RunNo: 27487
Prep Date: Analysis Date: 7/14/2015 SeqNo: 824923 Units: pgiL.
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
1,1-Dichloropropene ND 1.0
Hexachlorobutadiene ND 1.0
2-Hexanone ND 10
Isopropylbenzene ND 1.0
4-Isopropyltoluene ND 1.0
4-Methyl-2-pentanone ND 10
Methylene Chloride ND 3.0
n-Butylbenzene ND 3.0
n-Propylbenzene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
tert-Butylbenzene ND 1.0
1,1,1,2-Tetrachloroethane ND 1.0
1,1,2,2-Tetrachforoethane ND 2.0
Tetrachloroethene (PCE) ND 1.0
trans-1,2-DCE ND 1.0
trans-1,3-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2 4-Trichlorobenzene ND 1.0
1,1,1-Trichloroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
Trichloroethene (TCE) ND 1.0
Trichloroflucromethane ND 1.0
1,2,3-Trichloropropane ND 2.0
Vinyl chloride ND 1.0
Xylenes, Total ND 1.5
Surr: 1,2-Dichloroethane-d4 9.6 10.00 96.3 70 130
Surr: 4-Bromofluorobenzene 9.8 10.00 97.7 70 130
Surr: Dibromofluoromethane 10 10.00 101 70 130
Surr: Toluene-d8 9.6 10.00 95.8 70 130
Sample ID 1507551-002ams SampType: MS TestCode: EPA Method 8260B: VOLATILES
Client ID: DPE-1 Batch ID: R27487 RunNo: 27487
Prep Date: Analysis Date: 7/14/2015 SeqNo: 825483 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 42000 100 2000 41010 60.7 70 130 ES
Toluene 53000 100 2000 68970 -507 70 130 ES
Chlorobenzene 2000 100 2000 30.00 96.3 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 6 of 12
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery hmits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

WO#: 1507551
Hall Environmental Analysis Laboratory, Inc. 27-Jul-15
Client: Golder Associates
Project: Lovington 66
Sample ID 1507551-002ams SampType: MS TestCode: EPA Method 8260B: VOLATILES
Client ID: DPE-1 Batch ID: R27487 RunNo: 27487
Prep Date: Analysis Date:  7/14/2015 SeqNo: 825483 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit Qual
1,1-Dichloroethene 2200 100 2000 0 109 70 130
Trichloroethene (TCE) 1900 100 2000 0 96.3 70 130
Surr: 1,2-Dichloroethane-d4 970 1000 97.2 70 130
Surr: 4-Bromofluorobenzene 800 1000 80.2 70 130
Surr: Dibromofluoromethane 1100 1000 114 70 130
Surr: Toluene-d8 980 1000 97.9 70 130
Sample ID 1507551-002amsd ~ SampType: MSD TestCode: EPA Method 8260B: VOLATILES
Client ID: DPE-1 Batch ID: R27487 RunNo: 27487
Prep Date: Analysis Date: 714/2015 SeqNo: 825484 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 43000 100 2000 41010 97.0 70 130 1.70 20 E
Toluene 63000 100 2000 68970 -306 70 130 6.64 20 ES
Chlorobenzene 2200 100 2000 30.00 106 70 130 9.58 20
1,1-Dichioroethene 2300 100 2000 0 114 70 130 479 20
Trichloroethene (TCE) 2100 100 2000 0 105 70 130 8.87 20
Surr: 1,2-Dichloroethane-d4 1000 1000 100 70 130 0 0
Surr: 4-Bromofluorobenzene 780 1000 77.5 70 130 0 0
Surr: Dibromoflucromethane 1200 1000 119 70 130 0 0
Surr: Toluene-d8 1100 1000 106 70 130 0 0
Sample ID 100ng LCS2 SampType: LCS TestCode: EPA Method 8260B: VOLATILES
Client ID: LCSW Batch ID: R27487 RunNo: 27487
Prep Date: Analysis Date: 7/14/2015 SeqNo: 825485 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC Lowkimit HighLimit %RPD RPDLimit Qual
Benzene 22 1.0 20.00 0 110 70 130
Toluene 21 1.0 20.00 0 104 70 130
Chlorobenzene 20 1.0 20.00 0 101 70 130
1,1-Dichloroethene 24 1.0 20.00 0 119 70 130
Trichloroethene (TCE) 21 1.0 20.00 0 106 70 130
Surr: 1,2-Dichloroethane-d4 9.4 10.00 93.7 70 130
Surr: 4-Bromofiuorebenzene 9.4 10.00 93.9 70 130
Surr: Dibromofiucromethane 10 10.00 101 70 130
Surr: Toluene-d8 9.2 10.00 924 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation hmits Page 7 of 12
ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

RL Reporting Detection Limit



QC SUMMARY REPORT

WO#: 1507551
Hall Environmental Analysis Laboratory, Inc. 27-Jul-15
Client: Golder Associates
Project: Lovington 66
Sample ID rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R27517 RunNo: 27517
Prep Date: Analysis Date: 7/15/2015 SeqNo: 825967 Units: %REC
Analyte Resuit PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Surr: 1,2-Dichloroethane-d4 9.8 10.00 97.8 70 130
Surr: 4-Bromofluorobenzene 10 10.00 101 70 130
Surr: Dibromofiluoromethane 10 10.00 103 70 130
Surr: Toluene-d8 9.6 10.00 95.6 70 130
Sample ID 100ng Ics SampType: LCS TestCode: EPA Method 8260B: VOLATILES
ClientID: LCSW Batch ID: R27517 RunNo: 27517
Prep Date: Analysis Date: 7/15/2015 SeqNo: 825969 Units: %REC
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Sumr: 1,2-Dichloroethane-d4 10 10.00 101 70 130
Surr: 4-Bromofluorobenzene 9.8 10.00 98.1 70 130
Surr: Dibromofiuoromethane 10 10.00 102 70 130
Surr: Toluene-d8 9.6 10.00 96.3 70 130
Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
ClientID: PBW Batch ID: R27580 RunNo: 27580
Prep Date: Analysis Date: 7/17/2015 SeqNo: 827914 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Methyl tert-butyl ether (MTBE) ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,2-Dichioroethane (EDC) ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
Naphthalene ND 2.0
1-Methylnaphthalene ND 4.0
2-Methylnaphthalene ND 4.0
Acetone ND 10
Bromobenzene ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 3.0
2-Butanone ND 10
Carbon disulfide ND 10
Carbon Tetrachloride ND 1.0
Chlorobenzene ND 1.0
Qualifiers:

*  Value exceeds Maximum Contaminant Level
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

U - mw

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Detection Limit

Page 8 of 12



QC SUMMARY REPORT

WO#: 1507551
Hall Environmental Analysis Laboratory, Inc. 27-Jul-15
Client: Golder Associates
Project: Lovington 66
Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R27580 RunNo: 27580
Prep Date: Analysis Date: 7/17/2015 SeqNo: 827914 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Chloroethane ND 2.0
Chioroform ND 1.0
Chloromethane ND 3.0
2-Chlorotoluene ND 1.0
4-Chlorotoluene ND 1.0
cis-1,2-DCE ND 1.0
cis-1,3-Dichloropropene ND 1.0
1,2-Dibromo-3-chloropropane ND 2.0
Dibromochloromethane ND 1.0
Dibromomethane ND 1.0
1,2-Dichlorobenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,4-Dichlorobenzene ND 1.0
Dichlorodifiuoromethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,2-Dichloropropane ND 1.0
1,3-Dichloropropane ND 1.0
2,2-Dichloropropane ND 20
1,1-Dichloropropene ND 1.0
Hexachlorobutadiene ND 1.0
2-Hexanone ND 10
Isopropylbenzene ND 1.0
4-Isopropyltoluene ND 1.0
4-Methyl-2-pentanone ND 10
Methylene Chiloride ND 3.0
n-Butylbenzene ND 3.0
n-Propylbenzene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
tert-Butylbenzene ND 1.0
1,1,1,2-Tetrachloroethane ND 1.0
1,1,2,2-Tetrachioroethane ND 2.0
Tetrachloroethene {PCE) ND 1.0
trans-1,2-DCE ND 1.0
trans-1,3-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,1,1-Trichloroethane ND 1.0
Qualifiers:
*  Value exceeds Maximum Contaminant Level B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded ] Analyte detected below quantitation limits Page 9 of 12
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL  Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1507551
Hall Environmental Analysis Laboratory, Inc. 27-Jul-15
Client: Golder Associates
Project: Lovington 66
Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R27580 RunNo: 27580
Prep Date: Analysis Date: 7/17/2015 SeqNo: 827914 Units: pgiL
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
1,1,2-Trichloroethane ND 1.0
Trichloroethene (TCE) ND 1.0
Trichlorofluoromethane ND 1.0
1,2,3-Trichloropropane ND 2.0
Vinyl chloride ND 1.0
Xylenes, Total ND 1.5
Sum: 1,2-Dichloroethane-d4 9.9 10.00 98.7 70 130
Surr: 4-Bromofluorobenzene 9.5 10.00 95.5 70 130
Surr: Dibromofiuoromethane 10 10.00 105 70 130
Surr: Toluene-d8 10 10.00 99.9 70 130
Sample ID 100ng les SampType: LCS TestCode: EPA Method 8260B: VOLATILES
Client ID: LCSW Batch [D: R27580 RunNo: 27580
Prep Date: Analysis Date:  7/17/2015 SeqNo: 827915 Units: pgiL
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Benzene 19 1.0 20.00 0 93.3 70 130
Toluene 21 1.0 20.00 0 105 70 130
Chlorobenzene 19 1.0 20.00 0 94.6 70 130
1,1-Dichloroethene 21 1.0 20.00 0 105 70 130
Trichloroethene (TCE) 18 1.0 20.00 0 90.4 70 130
Surr: 1,2-Dichloroethane-d4 9.6 10.00 95.7 70 130
Surr: 4-Bromofluorobenzene 9.5 10.00 94.5 70 130
Surr: Dibromofluoromethane 10 10.00 100 70 130
Surr: Toluene-d8 11 10.00 107 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 10 of 12
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT vor

1507551
Hall Environmental Analysis Laboratory, Inc. 27-Jul-15
Client: Golder Associates
Project: Lovington 66

Sample ID MB-20355
Client ID: PBW
Prep Date: 7/21/2015

Analyte

TestCode: EPA 6010B: Total Recoverable Metals
RunNo: 27712
SeqNo: 832847

SampType: MBLK
Batch ID: 20355
Analysis Date: 7/23/2015 Units: mg/L

Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual

Lead

ND 0.0050

Sample ID LCS-20355
ClientiD: LCSW
Prep Date: 7/21/2015

TestCode: EPA 6010B: Total Recoverable Metals
RunNo: 27712
SeqNo: 832848

SampType: LCS
Batch ID: 20355

Analysis Date: 7/23/2015 Units: mg/L

Analyte Resuit PQL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit Qual
Lead 0.51 0.0050 0.5000 0 102 80 120
Qualifiers:

*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank

D  Sample Diluted Due to Matrix E  Value above quantitation range

H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 11 of 12

ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1507551
27-Jul-15

Hall Environmental Analysis Laboratory, Inc.

Client:

Golder Associates

Project: Lovington 66
Sample ID rb SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range
ClientID: PBW Batch ID: R27517 RunNo: 27517
Prep Date: Analysis Date: 7/15/2015 SeqNo: 825974 Units: mg/L
Analyte Resuit PQL SPKvalue SPKRefval %REC LowlLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) ND 0.050
Surr: BFB 9.7 10.00 97.0 70 130

Sample ID 2.5ug gro Ics SampType: LCS

TestCode: EPA Method 8015D: Gasoline Range

ClientID: LCSW Batch ID: R27517 RunNo: 27517
Prep Date: Analysis Date:  7/15/2015 SeqNo: 825976 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
Gasoline Range Organics (GRO) 0.49 0.050 0.5000 o] 98.4 80.6 122
Surr: BFB 10 10.00 102 70 130
Qualifiers:

*  Value exceeds Maximum Contaminant Level

D  Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

n- I oy B v =

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Detection Limit

Page 12 of 12



HALL tiall Fivaecnomental (nalysis Laboraiory
ENVIRONMENTAL SO0 Henkins NE .
ANALYSIS Abwpergre Su 57109 Sample Log-In Check List
TEL 35-345-3975 £ AN 505-245-4107
LABORATORY iebsite: www, badlerveeonmental com
Clieni Name:  Golder Assoc Wark Order Number; 1507551 ReptNo 1
f'\
Received by/date ~ e vl
v
Lopged By: Lindsay Mangin 7/14/2015 9:25.00 AM W
Completed By:  Lindsay Mangin 7114/2015 9:40:28 AM W
Reviewed B! o
y S g 15
Chain of Custody
1. Custody seals intacs on sample botties? Yes No | Not Present v
2. is Chan of Custndy comalate? Yes V) No [ | Not Present
3. How was the sample delivered? Client
Login
4, Wwas an attempt made tu cuol the samples? Yes No NA
5. Were all samples received at a temperature of >C° C to 6.0°C Yes ¥/ No NA
6. Sample(s) in proper conlainer(s)? Yes 'V No
7. Sufficient sample volume for indicated test(s)? Yes No
8. Are samples (except VOA and ONG) proparly preserved? Yes v No
9. Was preservalive added to botties? Yes Nn ¥V NA
10.VOA vials have zero headspace? Yes No No VOA Vias
11, Were any sample containers recewed broken? Yes No ¥
# of oraserved
bottlss chocked \
12 Does paperwcrk maich bottle labeis? Yes ¥ No for pH: r
{Note discrepancies on chain of custody) (@r ?12‘uqle55 noted)
13, Are matrices correctly identified on Chain of Custody? Yoz ¥ No Adjusted? NJ \)
14 Is it clear wnat analyses were requested’? Yes ¥ No (__j B ‘
15. Weie all holding timss able to be met? Yes No Checked by w}\ b
(if no, notify customer tor authonzation ) \
Special Handling (i /fcabl
16. Was client notified of all discrepancies with this order? Yes No NA ¥
Person Notffied: | Date |
By Whom | Vig: eMail Phone | Fax In Person
Regarding |
Ctient Instructions. |

17. Additional remarks.

18. Cooler Information

Cooler No | Temp °C | Condition | SealIntact | Seal No | SealDate | Signed By |

It 36 Gocd Not Present

Page | of |
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HALL
ENVIRONMENTAL
ANALYSIS

I LABORATORY

July 20,2015

Clay Kilmer

Golder Associates
5200 Pasadena, NE Suite C

Albuquerque, NM 87113
TEL: (505) 821-3043
FAX (505) 821-5273

RE: Lovington 66

Dear Clay Kilmer:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com

OrderNo.: 1507550

Hall Environmental Analysis Laboratory received 1 sample(s) on 7/14/2015 for the
analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.
ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

B

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1507550

CLIENT: Golder Associates

Client Sample ID: DPE-1

Date Reported: 7/20/2015

Project: Lovington 66 Collection Date: 7/12/2015 2:53:00 PM

LabID: 1507550-001 Matrix: AIR Received Date: 7/14/2015 9:25:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: DJF

Benzene 1500 50 pg/L 500 7/15/2015 12:43:43 PM R27517
Toluene 3600 50 pg/L 500 7/15/2015 12:43:43 PM R27517
Ethylbenzene 420 50 ug/t 50 7/14/2015 1:38:46 PM  R27501
Methyl tert-butyl ether (MTBE) 620 50 pg/L 50 7/14/2015 1:38:46 PM  R27501
1,2,4-Trimethylbenzene 66 50 pa/L 50 7/14/2015 1:38:46 PM  R27501
1,3,5-Trimethylbenzene 30 50 pg/L 50 7/14/2015 1:38:46 PM  R27501
1.2-Dichloroethane (EDC) ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
1,2-Dibromoethane (EDB) ND 5.0 pa/L 50 7/14/2015 1:38:46 PM  R27501
Naphthalene ND 10 pg/L 50 7/14/2015 1:38:46 PM  R27501
1-Methylnaphthalene ND 20 pa/L 50 7/14/2015 1:38:46 PM  R27501
2-Methylnaphthalene ND 20 pa/L 50 7/14/2015 1:38:46 PM  R27501
Acetone ND 50 pg/L 50 7/14/2015 1:38:46 PM  R27501
Bromobenzene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
Bromodichloromethane ND 5.0 Hg/L 50 7/14/2015 1:38:46 PM  R27501
Bromoform ND 5.0 Hg/L 50 7/14/2015 1:38:46 PM  R27501
Bromomethane ND 10 g/l 50 7/14/2015 1:38:46 PM  R27501
2-Butanone ND 50 ug/L 50 7/14/20151:38:46 PM  R27501
Carbon disulfide ND 50 Hg/L 50 7/14/20151:38:46 PM  R27501
Carbon tetrachloride ND 5.0 yg/L 50 7/14/2015 1:38:46 PM  R27501
Chlorobenzene ND 5.0 Hg/L 50 7/14/2015 1:38:46 PM  R27501
Chloroethane ND 10 ug/L 50 7/14/2015 1:38:46 PM  R27501
Chioroform ND 5.0 pg/lt 50 7/14/2015 1:38:46 PM  R27501
Chioromethane ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
2-Chlorotoluene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
4-Chlorotoluene ND 5.0 pg/L 50 7/14/20151:38:46 PM  R27501
cis-1,2-DCE ND 5.0 po/L 50 7/14/2015 1:38:46 PM  R27501
cis-1,3-Dichloropropene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
1,2-Dibromo-3-chloropropane ND 10 Hg/L 50 7/14/2015 1:38:46 PM  R27501
Dibromochloromethane ND 5.0 pg/l 50 7/14/2015 1:38:46 PM  R27501
Dibromomethane ND 10 ug/L 50 7/14/2015 1:38:46 PM  R27501
1,2-Dichlorobenzene ND 5.0 ug/L 50 7/14/2015 1:38:46 PM  R27501
1,3-Dichlorobenzene ND 5.0 ug/L 50 7/14/2015 1:38:46 PM  R27501
1,4-Dichlorobenzene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
Dichlorodifluoromethane ND 5.0 pa/L 50 7/14/20151:38:46 PM  R27501
1,1-Dichloroethane ND 5.0 ua/L 50 7/14/2015 1:38:46 PM  R27501
1,1-Dichloroethene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
1.2-Dichloropropane ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
1.3-Dichloropropane ND 5.0 pg/l 50 7/14/2015 1:38:46 PM  R27501
2,2-Dichloropropane ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level
E  Value above quantitation range
J  Analyte detected below quantitation hmits
O RSD s greater than RSDhmit
R RPD outside accepted recovery limits
S Spike Recovery outside accepted recovery limits

Analyte detected 1n the associated Method Blank

B
H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit Page 1 of 4
P Sample pH Not In Range

RL Reporting Detection Limit



Analytical Report
Lab Order 1507550

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Golder Associates

Date Reported: 7/20/2015

Client Sample ID: DPE-1

Project: Lovington 66 Collection Date: 7/12/2015 2:53:00 PM
Lab ID: 1507550-001 Matrix: AIR Received Date: 7/14/2015 9:25:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: DJF
1,1-Dichloropropene ND 5.0 ua/L 50 7/14/2015 1:38:46 PM  R27501
Hexachlorobutadiene ND 5.0 pg/L 50 7/14/20151:38:46 PM R27501
2-Hexanone ND 50 pg/L 50 7/14/20151:38:46 PM R27501
Isopropylbenzene 20 5.0 pgit 50 7/14/2015 1:38:46 PM  R27501
4-Isopropyltoluene ND 5.0 ug/L 50 7/14/20151:38:46 PM  R27501
4-Methyl-2-pentanone ND 50 ug/L 50 7/14/20151:38:46 PM R27501
Methylene chloride ND 15 pg/L 50 7/14/2015 1:38:46 PM  R27501
n-Butylbenzene ND 15 pg/L 50 7/14/2015 1:38:46 PM  R27501
n-Propylbenzene 41 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
sec-Butylbenzene 54 5.0 ug/L 50 7/14/2015 1:38:46 PM  R27501
Styrene ND 5.0 ua/t 50 7/14/2015 1:38:46 PM  R27501
tert-Butylbenzene ND 5.0 ug/L 50 7/14/20151:38:46 PM  R27501
1,1,1,2-Tetrachloroethane ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
1,1,2,2-Tetrachloroethane ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
Tetrachioroethene (PCE) ND 5.0 ug/L 50 7/14/20151:38:46 PM  R27501
trans-1,2-DCE ND 5.0 Hg/L 50 7/14/20151:38:46 PM  R27501
trans-1,3-Dichloropropene ND 5.0 pa/L 50 7/14/20151:38:46 PM R27501
1,2,3-Trichlorobenzene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
1,2,4-Trichlorobenzene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
1,1,1-Trichloroethane ND 5.0 pg/L 50 7/14/20151:38:46 PM  R27501
1,1,2-Trichloroethane ND 5.0 pgit 50 7/14/2015 1:38:46 PM  R27501
Trichloroethene (TCE) ND 5.0 pg/L 50 7/14/20151:38:46 PM  R27501
Trichlorofluoromethane ND 5.0 va/lLb 50 7/14/2015 1:38:46 PM  R27501
1,2,3-Trichloropropane ND 10 pg/L 50 7/14/2015 1:38:46 PM  R27501
Vinyl chioride ND 5.0 pg/L 50 7/14/2015 1:38:46 PM  R27501
Xylenes, Total 950 7.5 pg/t 50 7/14/2015 1:38:46 PM  R27501
Surr: Dibromofluoromethane 90.0 70-130 %REC 50 7/14/20151:38:46 PM  R27501
Surr: 1,2-Dichloroethane-d4 115 70-130 %REC 50 7/14/2015 1:38:46 PM  R27501
Surr: Toluene-d8 109 70-130 %REC 50 7/14/20151:38:46 PM  R27501
Surr: 4-Bromofluorobenzene 109 70-130 %REC 50 7/14/2015 1:38:46 PM  R27501

Qualifiers:

*

» R QO - m

Value exceeds Maximum Contaminant Level
Value above quantitation range

Analyte detected below quantitation limits
RSD is greater than RSDlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

B Analyte detected in the associated Method Blank
H  Holding times for preparation or analysis exceeded

ND

Not Detected at the Reporting Limit

P Sample pH Not In Range

RL

Reporting Detection Limit

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Page 2 of 4



QC SUMMARY REPORT

WO#: 1507550
Hall Environmental Analysis Laboratory, Inc. 20-Jul-15
Client: Golder Associates
Project: Lovington 66
Sample ID 1507550-001a dup  SampType: DUP TestCode: EPA Method 8260B: Volatiles
Client ID: DPE-1 Batch ID: R27501 RunNo: 27501
Prep Date: Analysis Date: 7/14/2015 SeqNo: 825196 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit Qual
Ethylbenzene 360 5.0 15.3 20
Methy! tert-buty! ether (MTBE) 580 5.0 6.51 20
1,2,4-Trimethylbenzene 52 5.0 238 20.4 R
1,3,5-Trimethylbenzene 24 5.0 218 20 R
1,2-Dichloroethane (EDC) ND 5.0 0 20
1,2-Dibromoethane (EDB) ND 5.0 0 20
Naphthalene ND 10 0 20
1-Methylnaphthalene ND 20 0 20
2-Methylnaphthalene ND 20 0 20
Acetone 70000 50 200 20 ER
Bromobenzene ND 5.0 0 20
Bromodichloromethane ND 5.0 0 20
Bromoform ND 5.0 0 20
Bromomethane ND 10 0 20
2-Butanone 10000 50 200 20 ER
Carbon disulfide ND 50 0 20
Carbon tetrachloride ND 5.0 0 20
Chlorobenzene ND 5.0 0 20
Chloroethane ND 10 0 20
Chloroform ND 5.0 0 20
Chloromethane 110 5.0 200 20 R
2-Chiorotoluene ND 5.0 0 20
4-Chlorotoluene ND 5.0 0 20
cis-1,2-DCE ND 5.0 0 20
cis-1,3-Dichloropropene ND 5.0 0 20
1,2-Dibromo-3-chloropropane ND 10 ] 20
Dibromochloromethane ND 5.0 0 20
Dibromomethane ND 10 0 20
1,2-Dichlorobenzene ND 5.0 0 20
1,3-Dichlorobenzene ND 5.0 0 20
1,4-Dichlorobenzene ND 5.0 0 20
Dichlorodifluoromethane ND 5.0 0 20
1,1-Dichloroethane ND 5.0 0 20
1,1-Dichloroethene ND 5.0 0 20
1,2-Dichloropropane ND 5.0 0 20
1,3-Dichloropropane ND 5.0 0 20
2,2-Dichloropropane 10 5.0 200 20 R
1,1-Dichloropropene ND 5.0 0 20
Hexachlorobutadiene ND 5.0 0 20
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of 4
O RSD is greater than RSDhimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT

Spike Recovery outside accepted recovery limits

WO#: 1507550
Hall Environmental Analysis Laboratory, Inc. 20-Jul-15
Client: Golder Associates
Project: Lovington 66
Sample ID 1507550-001a dup  SampType: DUP TestCode: EPA Method 8260B: Volatiles
Client ID: DPE-1 Batch ID: R27501 RunNo: 27501
Prep Date: Analysis Date:  7/14/2015 SeqNo: 825196 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowlLimit HighLimit %RPD RPDLimit Qual
2-Hexanone ND 50 0 20
Isopropylbenzene 17 5.0 17.5 20
4-Isopropyltoluene ND 5.0 0 20
4-Methyl-2-pentanone ND 50 0 20
Methylene chloride ND 15 0 20
n-Butylbenzene ND 15 0 20
n-Propylbenzene 32 50 247 20 R
sec-Butylbenzene ND 50 200 20 R
Styrene ND 5.0 0 20
tert-Butylbenzene ND 5.0 0 20
1,1,1,2-Tetrachloroethane ND 5.0 0 20
1,1,2,2-Tetrachloroethane ND 5.0 0 20
Tetrachloroethene (PCE) ND 5.0 0 20
trans-1,2-DCE ND 5.0 0 20
trans-1,3-Dichloropropene ND 5.0 0 20
1,2,3-Trichlorobenzene ND 5.0 0 20
1,2,4-Trichlorobenzene ND 5.0 0 20
1,1,1-Trichloroethane ND 5.0 0 20
1,1,2-Trichloroethane ND 5.0 0 20
Trichloroethene (TCE) ND 5.0 0 20
Trichlorofluoromethane ND 5.0 0 20
1,2,3-Trichloropropane ND 10 0 20
Vinyl chloride ND 5.0 0 20
Xylenes, Total 830 7.5 13.6 20
Surr: Dibromoflucromethane 46 50.00 91.0 70 130 0 0
Surr: 1,2-Dichloroethane-d4 52 50.00 105 70 130 0 0
Surr: Toluene-d8 55 50.00 109 70 130 0 0
Surr: 4-Bromofluorobenzene 52 50.00 103 70 130 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level B Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation mits ND Not Detected at the Reporting Limit Page 4 of 4
O RSD s greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S
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Sample Log-In Check List

Client Nome:  Golder Assoc Waork Drder Number: 1507550 RepiNo 1
o
i Y ey,
Received by/date \é\ (3 wifin
Logged By Lindsay Mangin 7/14/2015 9:25:00 AM W
Completed By:  Lindsay Mangin 711412016 9:37:24 AM W
Reviewed By. QS 01 / | | I [ {
Chain of Custody
1. Custody seals infact an sampe bottles? Yes No Not Present v
2. Is Chain of Custody complete? Yes ¥V No | Not Present
3. How was the sample delvered? Client
Login
4. was an attempt made to cool the samples? Yes No NA
5. Were all samples received at a lemperatura of >0° C to 6.0°C Yes No NA ¥
6. Samp'e(s) in prcper container(s)? Yes VI No
7. Sufficient sample volume tor indicated tesi(s)? ves v No
8. Are samples {except YOA and ONG) propacy preserved? Yes ¥ No
Q. Was preservative added to boltles? Yes No ¥ NA |
10.VOA vials have zeto headspace? Yes No No VOA Vials V!
11. Were any sample containers received braken? Yes No Vv
# of preserved
botttes checked
12 Does paperwork match boitlo labels? Yes V) No for pH:
(Note discrepancies on chain of custody) (<2 or >12 uniass noted)
13_ Are matrices correctly identified on Chain of Custody? Yas ¥ No Adjusted?
14 Is it clear what analyses ware requested? Yes V) No
15 Wera all holding times abie to be met? Yes V) No Checked by
(if no, notify customer for authorization )
Special Handling (if applicable
16. Was chent notified of all discrepancies with this order? Yes No NA V
Person Notified. | Date r
Ry Whom | Via; eMail Phone | | Fax In Parson
Regarding [

Client Instruztions. |

17. Additional remarks:

18. Coolar Information

Cooler No |Temp °C | Condition l Seal Intact ISeaI No] Sozl Date | Signed By |

[t NA Good Not Fresent

Page | of |
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APPENDIX |

ACUVAC REMEDIATION,
LLC DUAL PHASE EXTRACTION
PILOT TEST REPORTS






AcuVac Remediation, LLC

1656-H Townhurst, Houston, Texas 77043
713.468.6688 « www.acuvac.com

July 15, 2015

Mr. Clay Kilmer:

Senior Hydrogeologist

Golder Associates, Inc.

5200 Pasadena Avenue N.E. Suite C
Albuquerque, NM 87113

Dear Clay:
Re: Walstadd 66, Lovington, NM

At your request, we performed one Mobile Dual Phase (MDP) Pilot Test on July 12, 2015 at the above
referenced sites. An Engineer and an Environmental Specialist, with over 14,500 hours of on-site testing,
conducted the Pilot Test. The total MDP test time, including static data time, was 8.6 hours. The
contaminant was weathered gasoline.

OBJECTIVES
The Objectives of an MDP Pilot Test are to:
<+ Evaluate the potential for removing liquid and vapor LNAPL and contaminated groundwater
(GW) from soils in the subsurface formations.
< Expose the capillary fringe area and below to induced soil vacuum extraction (SVE) in the
extraction well (EW).
<+ With induced vacuums, increase the GW specific yields. Stress the GW System and monitor its
response.
< Maintain a near constant GW depression in the EW.
< Create an induced hydraulic gradient (IHG) to gain hydraulic control of the area.
< Record GW depression and pump rates to accomplish the above objectives

The purpose of the EW induced vacuum variable rate test is to define the pressure/flow characteristics of
sub-surface soils around the EW and to estimate potential conditions for an operational Dual Phase
System. Starting a test with lower variable rates of vacuum and flow allows the EW and outer wells
sufficient time to adjust and stabilize and minimizes the risk of developing preferential paths. This will also
assist the development of newly installed extraction wells.



METHODS AND EQUIPMENT

The tests were conducted using AcuVac's |-6 System, with Roots RAI-33 and RAI-22 blowers, various
instrumentation, including the HORIBA® Analyzer, Solinst Interface Probes, Lumidor O, Meter, vapor flow
gauges, liquid volume/flow meter, a sensitive instrument to determine barometric pressure, V-1 vacuum
box to capture non-diluted vapor samples, Redi-Flo 2 total fluids (TF) pump and other special equipment.
The vacuum extraction portion of the AcuVac System consists of a vacuum pump driven by an internal
combustion (IC) engine. The vacuum pump is connected to the extraction well and the vacuum created
on the extraction weli causes light hydrocarbons in the soil and on the GW to volatilize and flow through a
moisture knockout tank, to the vacuum pump and the IC engine where they are burned as part of the
normal combustion process. Propane is used as auxiliary fuel to help power the engine if the well vapors

do not provide the required BTU.

The GW Extraction is provided by an in-well, Redi-Flo 2 total fluids pump that has the discharge line
connected to a total volume meter. The discharge line from the volume meter is then connected to the
stand-by tank truck. The electrical power for the GW pump was supplied from a 120v Honda generator.
The GW flow rate can be adjusted to maintain a target level. Interface meters are used to measure Depth
to Groundwater (DTGW)/Depth to Light Non-Aqueous Petroleum Liquids (DTLNAPL).

The AcuVac IC engine is fully loaded for maximum power that is necessary to achieve and maintain high
induced vacuums and/or high well vapor flows required to maximize the vacuum SVE Radius of Influence
(ROY) for Pilot Tests and short term Event remediation. The lower part of the IC engine is encased with a
liquid collection pan designed to catch any oil drips or liquid leaks if it should occur.

Emissions from the engine are passed through three catalytic converters to ensure maximum destruction
of removed hydrocarbon vapors. The engine's fuel to air ratio can be adjusted to maintain efficient
combustion. Because the engine is the power source for all IC engine driven equipment, all systems stop
when the engine stops. This eliminates any uncontrolied release of hydrocarbons. Since the AcuVac
System is held entirely under vacuum, any leaks in the seals or connections are leaked into the System
and not emitted into the atmosphere. The engine is automatically shut down by vacuum loss, low oil

pressure or overheating.

The design of the AcuVac System enables complete independent control of both the Induced Well
Vacuum and the GW pumping functions such that the AcuVac System operator can control the IHG to
expose the maximum amount of the formation to SVE. The ability to separate the induced vacuum and
liquid flows within the EW improves the LNAPL recovery rates, and enables the test data to be recorded
independently. All the systems are properly grounded to eliminate any static electrical charge.

PROJECT SCOPE AND PROCEDURES
< Gauge the DTGW and DTLNAPL in the EW.
<+ Calculate the Hydro-equivalent in the EW.
<+ Determine the appropriate placement for the GW pump inlet.

(38
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Calculate the GW depression necessary to gain hydraulic control of the area.

Record the distances from the selected EW to the outer wells.

Install the GW pump into the EW (A-1).

Connect the ground wires for the AcuVac System and Honda generator.

Set pump and data probe at the selected depth from TOC.

Connect discharge hoses to liquid volume meter and then connect to the on-site tank truck.
Connect the AcuVac System to the selected EW manifold and seal the selected outer
observation wells with plugs designed to accept magnehelic gauges or digital manometers.
Record the static well data, DTGW/DTLNAPL, well size, TD, screen intervals and then apply EW
induced vacuum. Record the vacuum and well flow, all System data (including fuel flow of
propane), temperature and barometric pressure.

The test procedures are to provide variable rates of induced vacuum and GW pumping rates over
the test period.

Start the GW pump and set at proper flow rate to achieve the selected GW drawdown.

Monitor the GW pump and adjust the flow to maintain the selected GW drawdown

Record pump flow rate and total liquid volume.

Coliect GW/LNAPL samples in a 2,000 m| beaker to determine the percentage of LNAPL in the
recovered liquid volume.

Install and observe the digital manometer on the outer observation wells to determine if the
selected EW induced vacuum is in vacuum communication with the outer observation wells.
Gauge the outer wells to determine the GW drawdown.

Record the data at a selected interval of time.

Operate the AcuVac System in such a manner that all well vapors are passed through the engine
and catalytic converters, to destruct the contaminants and exhausted, to meet air emission
standards. Comply with all security and safety regulations.

Complete the tests by providing a report consisting of operating and analytical data, projection of
SVE radius of influence (ROI), the IHG ROI and the collected volumes of GW and LNAPL.

CONDITIONS AFFECTING PILOT TESTS

2.
g

Generally, a decreasing barometric pressure results in increased well pressures (decreased
vacuums) on those wells plugged and sealed at the TOC, while an increasing barometric
pressure results in increased well vacuums. This is the function of GW levels increasing and
decreasing. There are many variables that can affect Pilot Test data, but barometric
pressure fluctuations have the most immediate and profound effect. This assumes that SVE
short-circuiting is not a factor.

To offset the induced vacuum/pressure as a resuit of GW depression or upwelling in the outer
monitoring wells, the wells are vented periodically to atmosphere and then re-plugged prior to
recording data at select intervals. The potential for increased vacuum or pressure as a result of
in/decreasing GW levels will be minimized. GW depression surrounding an outer observation well
will result in an induced vacuum not associated with the induced vacuum created in the EW.
Likewise, GW mounding will create the opposite effect creating well pressures.

L")



TEST #MDP-1
WALSTADD 66
LOVINGTON, NM
JULY 12, 2015

PRE-TEST FUNCTIONS - PILOT TEST #MDP-1

Prior to starting the MDP test with GW Extraction, all systems were checked for normal and safe
operation. The DTGW/DTLNAPL, barometric and absolute pressure and ambient air temperature were
recorded. The hydro equivalent (HE) was calculated. Based upon the HE, the GW pump inlet was set at
65 ft below the top of the well casing. The pump hose was then connected to the total volume meter. The
discharge hose was connected to the on-site 3,000 gal liquid collection tank truck. Each magneheilic
gauge was checked and calibrated to zero. The outer monitoring wells were plugged with expandable
well plugs designed to accept a digital manometer. Static well data and the atmospheric effect on the
outer wells were recorded prior to engaging the AcuVac System. The propane tank fuel level was
recorded so that accurate fuel consumption could be estimated for the total test period. All safety checks
were performed on the Systems. (See list of Attached Schedules and Figures, Page 11.)

DISCUSSION OF DATA - TEST #MDP-1

Test #MDP-1, with vacuum and GW/LNAPL extraction, was an 8.6 hour MDP test including static well
data, conducted from well A-1 as the EW. Immediately prior to starting the test, the selected outer
monitoring wells were recording zero vacuums. The general weather conditions were clear and cool. At
the start of the MDP test, the EW induced vacuum was set at 40"H,0, with an initial well vapor flow of
12.19 scfm. The data probe static reading was 7.5 ft, immediately decreasing to 2.0 ft when the GW pump
was engaged. Based upon the data probe, it was determined that a constant drawdown creating a GW
depression (GWD) of approximately 5.5 ft below HE static level would be appropriate for this test (see
Table #1A). The initial GW pump rate was set at 3.5 gpm to achieve the selected GWD and then
remained constant for 2.0 hours. The GWD and related GW pump rate are monitored constantly
throughout the test and recorded every 30 minutes. Table #1A summarizes the GWD, GW pump rate and
the drawdown in the EW and Tabie #1B summarizes the GWD in the outer observation wells.

During the first 2.0 hours of the test, the EW induced vacuum remained constant at 40"H,0 with a weli
vapor flow of 12.19 scfm. Outer well W-2, which is located 16.2 ft from the EW, immediately recorded a
well vacuum increasing from 0 to 0.07"H,0 and continued on an increasing trend during the test period to
0.88"H,0. Outer wells W-1 and W-3 which are located 25.8 and 38.3 ft from the EW, recorded a slight
increasing vacuum level and then continued on a slight increasing vacuum trend to 0.36 and 0.17"H,0.
The ambient air temperature increased from 72.4 to 79.6°F and the barometric pressure was mostly
steady at 30.10"Hg. The GW depression averaged 5.5 ft below static level. The total collected liquid
volume was 420 gals and 38.9 gals of liquid LNAPL were observed on the collected GW.



EXTRACTION WELL A-1
OPERATING DATA TEST #MDP-1

Table #1A
[Location: Walstadd 66, Lovington, NM
EW EW
A-1 DTGW GWD GWR Total Volume Vacuum
Project Date 07/12/2015 ft ft gpm gal "H,0
\Well Data
D 75.0 - - - -
Screen 45.0-75.0 - - - -
Well Size 4.0 - - - -
DTGW 0715 hrs 64.08 - - - -
DTGW Hydro Equivalent 59.14 - - - -
DTLNAPL 0715 hrs 57.40 - - - -
LNAPL 0715 hrs 6.68 - - - -
Drawdown Data
Data Probe 0730 hrs  Start 7.50 - - - -
Data Probe 0800 hrs 2.00 -5.50 3.50 105 40
Data Probe 0830 hrs 2.00 -5.50 3.50 210 40
Data Probe 0900 hrs 2.00 -5.50 3.50 315 40
Data Probe 0930 hrs 2.00 -5.50 3.50 420 40
Data Probe 1000 hrs 2.00 -5.50 4.30 549 60
Data Probe 1030 hrs 2.00 -5.50 4.30 678 60
Data Probe 1100 hrs 2.00 -5.50 4.30 807 60
Data Probe 1130 hrs 2.00 -5.50 4.30 936 60
Data Probe 1200 hrs 2.00 -5.50 4.30 1065 60
Data Probe 1230 hrs 2.00 -5.50 4.30 1194 60
Data Probe 1300 hrs 2.00 -5.50 4.30 1323 60
Data Probe 1330 hrs 2.00 -5.50 4.60 1460 75
Data Probe 1400 hrs 2.00 -5.50 4.60 1598 75
Data Probe 1430 hrs 2.00 -5.50 4.60 1736 75
Data Probe 1500 hrs 2.00 -5.50 5.20 1892 90
Data Probe 1530 hrs  Stop 2.00 -5.50 5.20 2048 90
Data Probe 1600 hrs Static 7.46 -0.04 0.00 - -
DTGW 1600 hrs 61.65 - - - -
DTGW Hydro Equivalent 61.64 - - - -
DTLNAPL 1600 hrs 61.61 - - - -
LNAPL 1600 hrs 0.04 - - - -
Average GW Depression - -5.50 - - -




OBSERVATION WELLS
INDUCED HYDRAULIC GRADIENT DATA

TEST #MDP-1
TABLE #1B
Location: Walstadd 66, Lovington, NM
Project Date 07/12/2015 wW-2 W-1 W-3
ell Data
TD ft 75.0 80.0 75.0
Screen ft 50.0 - 70.0 50.0- 70.0 50.0 - 70.0
Well Size in 4.0 4.0 4.0
Change in Change in Change in | GW Pump
DTGW GWD DTGW GWD DTGW GWD Rate
ft ft ft ft ft ft gpm
Static/Start Data
DTGW 0730 hrs ft 63.92 64.62 63.81 3.50
DTGW Hydro Equivalent ft 58.87 0 59.84 0 58.94 0
DTLNAPL 0730 hrs ft 57.10 58.16 57.23
LNAPL 0730 hrs ft 6.82 6.46 6.58
Drawdown Data
DTGW 1030 hrs ft 64.13 64.82 63.87 4.30
DTGW Hydro Equivalent ft 58.99 -0.11 59.91 -0.07 58.97 -0.03
DTLNAPL 1030 hrs ft 57.18 58.19 57.25
LNAPL 1030 hrs ft 6.95 6.63 6.62
Drawdown Data
DTGW 1330 hrs ft 64.81 65.28 64.08 4.60
DTGW Hydro Equivalent ft 59.46 -0.59 60.16 -0.32 59.14 -0.20
DTLNAPL 1330 hrs ft 57.58 58.36 57.41
LNAPL 1330 hrs ft 7.23 6.92 6.67
Drawdown Data
DTGW 1530 hrs ft 64.91 65.38 64.21 5.20
DTGW Hydro Equivalent ft 59.53 -0.66 60.21 -0.37 59.18 -0.24
DTLNAPL 1530 hrs ft 57.64 58.39 57.41
LNAPL 1630 hrs ft 7.27 6.99 6.80
Maximum Drawdown ft -0.66 -0.37 -0.24
Distance From EW 16.2 25.8 38.3

Specific Gravity .74




HORIBA® analytical data indicated the two influent vapor samples taken from the EW had HC
concentrations of 76,990 and 74,020 ppmv, with CO, at 4.72 and 5.12%, CO at 3.82 and 3.09%, O, at6 8
and 6.1% and H,S at 0 ppm. The propane flow to the IC engine averaged 0 cfh, with a well flow of 12.19
scfm. The influent vapors were supplying 100% of the IC engine required fuel. The HC levels were within
the mid to high range normally found in soil gas samples collected from an area contaminated with

weathered gasoline.

At test hour 2.0, the test continued with the induced vacuum increased to 60"H,0 and a well flow
of 19.88 scfm. The test period was 3.5 hours with the EW induced vacuum and well flow remaining
steady. Outer well W-2 continued on an increasing vacuum trend to 1.14"H,0 in response to the EW
vacuum increase and then developed a slight decreasing trend when the barometric pressure decreased.
Outer wells W-1 and W-3 recorded an increased vacuum trend to 0.43 and 0.15"H,0 and then decreased
to 0.38 and 0.12"H,0. The GW pump rate increased to 4.30 gpm and remained steady during this test
period. The collected volume was 903 gals which brings the total to 1,323 gals, with a GW depression
average of 5.5 ft. The ambient air temperature increased to 91.8°F and the barometric pressure
decreased from 30.10 to 30.07"Hg. The influent vapor temperature increased to 71°F. A total LNAPL
volume of 14.4 gals was observed on the collected GW.

Additional HORIBA® analytical data indicated the influent vapor samples recorded HC levels of 71,750,
68,490 and 61,890 ppmv, with CO, at 4.60, 5.24 and 5.12%, CO at 2.37, 2.55 and 1.88%, O, at 5.8, 6.4
and 8.3% and H,S at 0 ppm. The influent vapors continued to supply 100% of the IC engine’s fuel and the
TPH levels continued to be within the range of weathered gasoline vapors.

At test hour 5.5, the test continued with the induced vacuum increased to 75"H,0, and a vapor
well flow of 21.34 scfm. The test period was 1.5 hours with the EW vacuum and well flow remaining
steady. The outer observation wells, W-2, W-1 and W-3, immediately recorded increased vacuum levels
for 1.0 hour, and then developed a decreasing trend as the barometric pressure continued to decrease.
This is an excellent example of the effect of barometric pressure oscillations on the vacuum/pressures
observed on the outer observation wells. The average GW drawdown in the EW was 5.5 ft. A drawdown
of 0.59 ft was recorded in W-2, 0.32 ft in W-1 and 0.2 ft in W-3. The GW pump rate averaged 4.60 gpm
with a collected volume 413 gals. The total collected volume increased to 1,736 gals and 7.6 gals of
liquid LNAPL was observed on the GW. The ambient air temperature increased from 91.8 to 93.3°F
and the barometric pressure decreased from 30.07 to 30.04"Hg.

Additional HORIBA® analytical data indicated the influent vapor samples recorded a HC level of 61,720
ppmv, with CO, at 5.20%, CO at 1.75%, O, at 8.7% and H,S at 0 ppmv. The influent vapors continued to
supply 100% of the IC engine’s fuel. Although the HORIBA® Analyzer has been proven to be reasonably
accurate compared to laboratory analysis of influent vapors, projections should be based on analytical
results from a Certified Testing Laboratory qualified to conduct tests on air emission samples.



At test hour 7.0, the test continued with the induced vacuum increased to 90"H,0 and a vapor well
flow of 27.95 scfm. The test period was 1.0 hour with the EW vacuum and well flow remaining steady.
Outer observation well W-2 recorded an increased vacuum level from 1.10 to 1.23"H,O and continued to
increase to 1.54"H,0 during the test period. Outer well W-1 recorded an increasing vacuum ranging from
0.37 to a maximum of 0.60"H,0 and well W-3 recorded an increase from 0.09 to 0.20"H,0. The average
GW drawdown in the EW was 5.5 ft. A maximum drawdown of 0.66 ft was recorded in W-2, 0.37 ft in W-1
and 0.24 ft in W-3. This was the maximum recorded drawdown before any required well vacuum
adjustments resulting from the decreasing barometric pressure. The GW pump rate averaged 5.2 gpm
with a collected volume of 312 gals. The total collected volume increased to 2,048 gals and 6.2 gals of
liquid LNAPL was observed on the GW. The ambient air temperature increased from 95.3 to 96.1°F
and the barometric pressure decreased from 30.04 to 30.02"Hg.

Immediately before the conclusion of this test period, the outer observation wells were gauged. The

gauging data is included on Table #1B.

RADIUS OF INFLUENCE & INDUCED HYDRAULIC GRADIENT

Fiqure #1A indicates that the effective vacuum radius of influence from Test #MDP-1 with
groundwater extraction (GWE) would be from 25.91 to 32.64 ft, with extraction well flow of 22.0 to
24.0 scfm and extraction well vacuum in the 80 to 85"H.0 range. An approximation of the radius of
influence may be obtained by determining the point at which the measured vacuum is 0.50 to 0.70"H,0.
It is assumed that beyond the lower point, the pressure gradient (driving force) is negligible to effectively
transport vaporized contaminants to the extraction well. Under continuous operation, vacuum and
radius of influence will most likely continue to increase horizontally and vertically.

Figure #1B indicates that the effective vacuum radius of influence from Test #MDP-1 with
groundwater extraction (GWE) would be from 22.02 to 24.53 ft, with extraction well flow of 22.0 to
24.0 scfm and extraction well vacuum in the 80 to 85"H:0 range. An approximation of the radius of
influence may be obtained by determining the point at which the measured vacuum is 0.75 to 0.85"H,0
or approximately 1.0% of the EW induced vacuum. It is assumed that beyond the lower point, the
pressure gradient (driving force) is negligible to effectively transport vaporized contaminants to the
extraction well. Under continuous operation, vacuum and radius of influence will most likely

continue to increase horizontally and vertically.

Figure #2 indicates that the effective induced hydraulic gradient from Test #MDP-1 with vacuum
and groundwater extraction would be greater than approximately 31.0 ft, with a pump rate of 4.0 to
4.3 gpm. An approximation of the radius of influence may be obtained by determining the point at which
the measured GW level effect on the outer wells is greater than 0.30 ft. At the point at which the
measured GW level effect on the outer wells is greater than 0.20 ft, the effective induced hydraulic
gradient with vacuum would be greater than approximately 46 ft. Under continuous operation, the
gradient effect of the GW pump rate and depression may cover a larger area.



The effective vacuum radius of influence is based on calculations and equations using a software
program of which data was provided from an extensive database collected by AcuVac over a period of
years. Each projection is based on the test data and site parameters, and takes into consideration such
variables as barometric pressure oscillations and gauge error. Although we cannot provide total
assurance of accuracy, past experience and results have proven these projections to be well within the

acceptable range of accuracy.

PRODUCT RECOVERY

A total liquid volume of 2,048 gals were recovered during the test of which 3.11% or 63.64 gals
was liquid gasoline. A calculated volume of 22.63 gals of gasoline contaminant were removed as
part of the influent vapors and were burned as IC engine fuel bringing the total gasoline recovery

to 86.27 gals or an average of 10.78 gals/hr.

GROUNDWATER RECOVERY

GW recovery was monitored in well A-1 for 30 minutes after the vacuum had ceased. The GW recovery
was recorded with the interface meter. in 30 minutes, the recovery for A-1 was equal to 54.5% based on
the hydro equivalent

EMISSION DATA
During this Pilot Test, HORIBA® data indicated that the influent vapors had an average hydrocarbon level

(TPH) of 89,142 ppmv. Laboratory analysis of influent vapor samples from previous pilot tests indicated
that those vapor samples had a benzene level of approximately 2.0% of the 69,142 ppmv. Using an
average well flow of 18.83 scfm from this extended test, the calculated emissions from one extraction

well without vapor treatment were as follows:

17.7 lbs/hr
0.35 Ibs/hr

HC
Benzene

42.5 |bs/day
8.5 Ibs/day

ADDITIONAL INFORMATION
The HORIBA® analytical instrument is calibrated with Hexane and CO,. One sample was collected for

iaboratory analysis.

The formula used to calculate the emission rate is:
ER = HC (ppmv) x MW (Hexane) x Flow Rate (scfm) x 1.58E-7 (min){Ib mole) = ibs/hr
(hr)(ppmv)(ft3)

To calculate MDP well placement, the equation we use is as follows:
L= 2 ROI Cos 30° (L = distance between wells; ROI = radius of influence)



All other data, including the groundwater depth, well placement, extraction well screened intervals,
induced vacuum and vapor well flow and liquid recovery rate, must be considered in the final design for a
Corrective Action Plan (CAP).

Static (baseline) data, recorded 0.5 hours after the conclusion of the test, indicates that W-1 was
recording a pressure of 0.19"H,0, W-1 was recording a well pressure of 0.15"H,0 and W-3 was recording
a well pressure of 0.17"H,0. The well pressure was the result of the decreasing barometric pressure.

The test provided excellent data to use in the calculation and projection of an SVE vacuum radius
of influence and excellent data to project an induced hydraulic gradient.

CONCLUSION

Pilot Tests are conducted to provide information on short term tests that can be projected into long term
remedial plans. These feasibility tests indicated that Mobile Dual Phase Extraction (MDP) with
groundwater depression should provide an excellent method of remediation for this facility. Although the
observed vacuum of the most distant outer monitoring well was moderately low, the duration of the pilot
tests was short compared to continuous operation. However, the tests results provided excellent data
to project that wells W-2, W-1 and W-3 were in vacuum communication with the selected
extraction well. The vacuum radius of influence defines the region within which the vapor in the vadose
zone flows to the extraction well under the influence of a vacuum. The radius of influence depends on the
soil properties of the vented zone, properties of surrounding soil layers, the depth at which the well is
screened, well installation and the presence of any impermeable boundaries such as the water table, clay
layers, surface seal, building basements and the presence of such areas as tank pits with backfill and
underground utilities. The induced hydraulic gradient (IHG) defines the region within which a
selected GW depression is recorded in the outer monitoring wells. The IHG depends on the
hydraulic properties of the underlying sub-surface, aquifer characteristics and the effect of the induced

vacuum on specific yields.

SUMMARY AND OBSERVATIONS - TEST #MDP-1

<+ Based on the recorded test data, the sub-surface medium is most likely isotropic.

< Due to the age of the contaminant, the recovered gasoline may contain tetraethyl lead.

%+ An average induced vacuum of 60.3"H,0 was required to produce an average well vapor flow of

18.83 scfm. The ratio of the average EW induced vacuum to the EW well flow was 3.21:1.

< The average well flow per foot of EW well screen was 0.96 scfm with a maximum of 1.42 scfm.

< The GW pump rate was increased to provide a sufficient GW depression when the EW induced
vacuum was increased. The average GW pump rate was 4.22 gpm with a maximum of 5.20 gpm.
During each increase of the induced vacuum, outer observation wells W-2, W-1 and W-3
recorded increased vacuum levels. Additionally, GW drawdown in the observation wells

continued to decrease during the test period.



« The average maximum percent of induced vacuum observed in outer observation wells W-2 at
16.2 ft was 1.74-2.30%, W-1 at 25.8 ft was 0.66-0.95% and W-3 was 0.25-0.50%.

< The HC levels recorded during the test period were within the range normally associated with
soil gas samples taken from an area that is highly saturated with weathered gasoline.

< The test provided excellent data for the calculation and projection of a vacuum radius of
influence, excellent data for the projection of an induced hydraulic gradient and excellent
data to support the collection and removal of liquid and vapor phase gasoline with Dual

Phase Recovery.
< SVE without GW extraction would not be an effective remediation option at this site. The

higher vacuums would result in GW upwelling in the EW which may cover the well screen

and render the SVE ineffective.

ATTACHED SCHEDULES AND FIGURES

Schedule A° Summary of Data

Schedule B: Graphic Summary of Data

Figure #1A: Plot of Observed Vacuum vs Distance at the Facility (ROI) at 0.75% of Induced Vacuum
Figure #1B: Plot of Observed Vacuum vs Distance at the Facility (ROI) at 1.00% of Induced Vacuum
Figure #2:  Plot of Recorded GW Induced Hydraulic Gradient vs Distance at the Facility (ROI)

Additionat Information (this should be read as part of the report):
<+ Field Operating Data and Notes — Test #MDP-1
<+ Site Photographs

Once you have reviewed the report, please call me if you have any questions.

Sincerely,
ACUVAC REMEDIATION, LLC

Sostal

James E. Sadler,
VP Engineering/Environmental

cc: Paul Faucher



ACFM
Al (AS)
BGL
BGS
BP
BTOC
CFH
DNAPL
DPVE
DTGW
DTPSH
DT
EVR
Ew
GW
GWD
GWE
GWUP
HC
"H20
"Hg
IHG

LNAPL
MDP
NAPL

ROI
RPM
SCFM
SVE

Attachment A
Acronyms and Definitions

Annulus - the space between the pipes and lines in the extraction well and the outer casing

Actual Cubic Feet Per Minute

Air Injection (Sparging) the mass transfer of Oz from air to groundwater
Below Ground Level

Below Ground Surface

Barometric Pressure (Atmospheric Pressure)

Below Top of Casing

Cubic Feet Per Hour

Dense Non-Aqueous Petroleum Liquid

Dual Phase Vacuum Extraction

Depth to Groundwater

Depth to Phase Separated Hydrocarbons/NAPL

Drop Tube

Enhanced Vacuum Recovery, also referred to as SVE/GWD
Extraction Well

Groundwater

Groundwater Depression

Groundwater Extraction

Groundwater Upwelling

Hydrocarbon Concentration (Petroleum-TPH)

Inches of Water

Inches of Mercury

Induced Hydraulic Gradient

induced Vacuum, normally from a vacuum pump connected to the extraction well or
vapor recovery well

Light Non-Aqueous Petroleum Liquids

Mobile Dual Phase

Non-Aqueous Petroleum Liquids

Pressure, the existence of above atmospheric pressure
Radius of Influence

Revolutions Per Minute

Standard Cubic Feet Per Minute

Soil Vacuum Extraction

Total Depth

Quick Test, a short duration SVE Test

Vacuum, the existence of below atmospheric pressure
Vacuum Enhanced Groundwater Extraction

Vacuum Enhanced Recovery

Vapor Extraction Well

Vapor Well Flow

Well Vapor Flow



AcuVac Remediation, LLC SCHEDULE A Walstadd 66

Page 1 Test # MDP-1 Lovington, NM
M July 12, 2015
DATA ELEMENT
7/12/2015 Static Start
7:25 7:30 8:00 8:30 9:00 9:30 10:00
Influent Vapor Data
Horiba HC ppmv ND ND 76,990 ND 74,020 ND 71,750
Horiba CO,% ND ND 4.72 ND 512 ND 4.60
Horiba CO% ND ND 3.82 ND 3.09 ND 237
Lumidor O;% ND ND 6.8 ND 6.1 ND 5.8
Lumidor H,S ppm ND ND 0 ND 0 ND 0
Influent Vapor Temp °F OFF 69.0 69.0 69.0 69.0 70.0 70.0

Atmospheric Conditions

Barometric 30.10 30.10 30.10 30.09 30.09 30.10 30.09
Pressure "Hg
Absolute | 26.09 26.09 26.09 26.08 26.08 26.09 26.08
Pressure "Hg
Groundwater Data
Groundwater OFF 3.50 3.50 3.50 3.50 3.50 4.30

Pump Rate {(gpm)

Total Liquid Vol (gal) 0 0 105 210 315 420 549

Extraction Well Data - Well A-1

Flow SCFM OFF 12.19 12.19 12.18 1219 12.19 19.88
Vacuum "H,0 OFF 40.0 40.0 40.0 40.0 40.0 60.0
Well Vapor Flow

SCFM / "H,0 OFF 0.30 0.30 0.30 0.30 0.30 0.33
Well Vapor Flow OFF 0.621 0.621 0.621 0.621 0.621 1.013

SCFM/ ft Well Screen
Observation Well Data - Vacuum "H,0

Well W-2

Dist. 16.2 ft 0.00 0.07 0.86 0.88 0.92 0.88 1.07
Well W-1

Dist 25.8 ft 0.00 0.05 0.31 0.37 0.38 0.36 0.38
Well W-3

Dist. 38.3 ft 0.00 0.02 0.13 0.17 0.20 0.17 0.14

() Indicates Well Pressure
ND - No Recorded Data



AcuVac Remediation, LLC SCHEDULE A Walstadd 66

Page 2 Test # MDP-1 Lovington, NM
July 12, 2015
DATA ELEMENT
7/12/2015
10:30 11:00 11:30 12:00 12:30 13:00 13:30
influent Vapor Data
Horiba HC ppmv ND 68,490 ND ND ND 61,880 ND
Horiba CO,% ND 5.24 ND ND ND 512 ND
Horiba CO% ND 2.55 ND ND ND 1.88 ND
Lumidor O,% ND 6.4 ND ND ND 8.3 ND
Lumidor H,S ppm ND 0 ND ND ND 0 ND
Influent Vapor Temp °F 70.0 70.0 71.0 71.0 71.0 71.0 71.0

Atmospheric Conditions

Barometric

. 30.09 30.09 30.09 30.08 30.08 30.07 30.06
Pressure "Hg
Absolute 26.08 26.08 26.08 26.07 26.08 26.07 26.06
Pressure "Hg

Groundwater Data
Groundwater 4.30 4.30 4.30 4.30 4.30 4.30 4.60
Pump Rate (gpm)
Total Liquid Vol (gal) 678 807 936 1,065 1,194 1,323 1,460

Extraction Well Data - Well A-1

Flow SCFM 19.88 19.88 19.88 19.88 19.88 19.88 21.34

Vacuum "H,0 60.0 60.0 60.0 60.0 60.0 60.0 75.0

Well Vapor Flow
SCFM/"H,0 0.33 0.33 0.33 0.33 0.33 0.33 0.28

Well Vapor Flow
SCFM/ ft Well Screen

Observation Well Data - Vacuum "H,0
Well W-2

1.013 1.013 1.013 1.013 1.013 1.013 1.087

Dist. 16.2 ft 1.09 1.14 113 1.12 1.13 1.10 1.14
Well W-1
Dist. 25.8 ft 0.42 0.42 0.41 0.42 0.43 0.38 0.43
Well W-3
Dist. 38.3 ft 0.16 0.16 0.15 0.14 0.15 0.12 0.14

() Indicates Well Pressure
ND - No Recorded Data



AcuVac Remediation, LLC SCHEDULE A Walstadd 66
Page 3 T Lovington, NM
est # MDP-1 '
July 12, 2015
DATA ELEMENT
7/12/2015 End Static 8 Hrs
14:00 14:30 15:00 15:30 16:00 Average [ Maximum
Influent Vapor Data
Horiba HC ppmv ND ND 61,720 ND ND 69,142 76,990
Horiba CO,% ND ND 5.20 ND ND 5.00 5.24
Horiba CO% ND ND 1.75 ND ND 2.58 3.82
Lumidor O,% ND ND 8.7 ND ND 7.0 8.7
Lumidor H,S ppm ND ND 0 ND ND 0 0
Influent Vapor Temp °F 71 4 7 72 OFF 70 72
Atmospheric Conditions
gamme"'f,’ 30.06 30.04 30.02 30.02 30.02 30.08 30.10
ressure "Hg
Absolute 26.05 26.04 26.02 26.02 26.02 26.07 26.09
Pressure "Hg
Groundwater Data
Groundwater 4.60 4.60 5.20 5.20 OFF 422 5.20
Pump Rate (gpm)
Total Liquid Vol (gal) 1,598 1,736 1,892 2,048 - - -
Extraction Well Data - Well A-1
Flow SCFM 21.34 21.34 27.95 27.95 OFF 18.83 27.95
Vacuum "H,0 75.0 75.0 90.0 90.0 OFF 60.3 90.0
Well Vapor Flow
SCFM /"H,0 0.28 0.28 0.31 0.31 OFF 0.31 0.33
Well Vapor Flow
SCFM/ # Well Screen 1.087 1.087 1.423 1.423 OFF 0.960 1.420
Observation Well Data - Vacuum "H,0O
Well W-2
Dist 16.2 ft 1.14 1.10 1.23 1.54 (0.19) 0.97 1.54
Well W-1
Dist. 25.8 ft 0.43 0.37 0.43 0.60 (0.15) 0.37 0.60
Well W-3
Dist. 38.3 ft 0.14 0.09 0.15 0.20 (0.17) 0.14 0.20

() Indicates Well Pressure
ND - No Recorded Data




AcuVac Remediation, LLC
Page 1a

SCHEDULE B
Summary of TEST # MDP-1
Atmospheric Conditions

Walstadd 66
Lovington, NM
July 12, 2015

Barometric Pressure Change
0.20
000 -—\4‘-—— N—-«— —t- + +—t- ~+ + —+ — —4- —
o ©20) — — - —_—
%
T
@ (0.40) — —_ - -
=
]
£ (0.60)
(0.80)
(1.00) {— = -
(1.20)
To T30 T60 Te0 T120 T150 T80 T210 T240 7270 T300 T330 T360 T390 T420 T450  T480
Elapsed Time (min)
Absolute Pressure Change
0.20
N T
(0.20 T
/] v
0.40) §——— —_—
qi )
T w60 s e = .
]
=
2 8o - — —
(1.00)
11.20)
To TI0  TEO  TE0 T120 T150 T180 T210 T240 T270 T300 T330 T360 TIBO0 T420 T450  T480
Elapsed Time {min)
Air Temperature Change
1000
s
900 |- /— pe ———
800 - —
'
"]
4
£ 700
o
&
o
600
500 +
To T 760  TEO  T120 T150 T180 T210 T240 T270 T300 T30 TIBO TIN0 T420 T450  T480
Elapsed Time {(min)
Influent Temperature Change
100.0
200
800 — _— ]
[’
]
§7oo Cmm—
o
o
60.0
500 :
To T30  T60 T T120 TIS0 T80 T210 T240 T270 T300 T330 TG0 T30 T420 T450  T480
Elapsed Time (min)




——

O

AcuVac Remediation, LLC

Page 1b

Walstadd 66
Lovington, NM
July 12, 2015

SCHEDULE B
Summary of TEST # MDP-1
Atmospheric Conditions

TPH Concentration (ppmv)
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AcuVac Remediation LLC SCHEDULE B Walstadd 66
Page 1c Summary of ACUVAC TEST # MDP-1 Lj:;"ﬂ‘g"ém'g
Recorded Well Vacuums and/or (Pressures) yis

Induced Well Vacuum
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@ ACUVAC
OPERATING DATA - PILOT TEST # 1 PAGE # | MOBILE DUAL PHASE SYSTEM
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher

Date: | 71215 = - - -
Parameters Time Time Time Time Time Time
0725 o730 OROO | OF3S | %o | ORX30
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
welit A= 731944 | 7380.0 | 7280.5 |728l0 | 1281.5 | 2820
RP.M. 1000 | 2200 Qoo | Idoo dloo | dloo
g Oil Pressure psi | Sao SO So So 13 50
g Water Temp °F 155 {60 lCo loo /60 |60
g ] vous 13,5 /4o | ¢ 14D [ .0 14p
g Intake Vacuum “Hg ([ ] (8 {8 12 e
Gas Flow Fuel/Propane cfh oo o) ° o o o
GW Pump ON/OFF O EF o» o o8 H Ao
5 Extraction Well Flow scfm OFF RN (PR a4 (31 09
§ | Extraction Weli Vac. "H:0 OFF 4v 4o 46 4o 46
¢ § Pump Rate gals/min (k| 3.50 350 3.5 3.50 32,50
E g Total Volume gals - - (65 A10 315 426
E E Influent Vapor Temp. °F = G9 9 q <9 70
B =
§ = 1 Air Temp °F 712.3 72.4 746 75.8 11.9 196
E Barometric Pressure Hg | 3010 30.10 30.10 20.09 3004 | 30.0
Absolute Pressure "Hg | 26.09 26.09 | 3609 36,08 26.03 26.09
(es)  W-3 'HO| o 07 86 .88 .42 , 88
@s.8) w-) WO | o 65 | 31 31 38 36
=
= |G w-3 ‘W0 | 8 o | b A1 20 A1
g "H:0
>
j “H,0
> J
g H:0
: "Hzo Q
z 12}
o "
g H:0
"Hzo
lleo
NAPL % Vol
8 Data Logger /Pmbe. ft 7.5 20 d.o 20 20 A.0
=}
; Depth of GW Depression fi O -85S -6.5 |-5.5 -5.6 | -5.8
<
= | Extraction Well DTNAPL | 57,406
Extraction Well DIGW | £ 4 .DQ
() Indicates Well Pressure é:é 8 7FORMS/TestForms/1210010
£ = 59./4




@ OPERATING DATA - MDP PILOT TEST #1 PAGE# | MOBILE DUAL :ISAUS‘;iASCYSTEM
Location: ~ Walstadd 66 Lovington, NM Project Managers: Sadler/Faucher
Date 7-1)X-(§ - -
Time 6 Qo0 0 400
= | Instrument HORIBA HORIBA HORIBA HORIBA HORIBA HORIBA
E [warne, A-y A -\
s [ MY | ¢ 440 | 14,010
3 | o | 432 5.4
% co % 32 30¢
g 0: % 6.2 i~
~ | HS % O D
0 600 Arr:ue& c \ocaivt.orx = Oos.\\—:uneg- MmoP Sq;ku, near weld N-L o3
the. exdrocdiin well. Mob\zed equ. nm::a’& Opened selecdd welle -recondd
dedonces Gouged wells- Twsdall J.A&-C(NQ pompard frobe (w EW. Ploga<d oute
o\osc..rvat\w (pells — Covrneded LuBPL ’G(Q &\scsnoqc' (\M: Yo Uuluww_. e sker
en X sdandbig Lok - Salidy eheche: ald gk - coMbroted mshvo waearke
ol25 2‘5,,,(1«9 ss.e-(—‘\\(h)s&\\.m) dods - ald poder Mo @ oYHr "paw\o nlet e 65.0‘ B1sL.
| o3 | STaet moe-1- Taldiad EW mduced veaomw = 40" K0, WVF = 1214 sk
G pomayf vole = 3. S pun B poter wetds recodsd slghl inevcased Ucenam leveks
0860 | flacordsd dote: BP - DU oucker welds on mmu-q Uccuows Yeaed - W
=D €e,,f.w GMB : —554 -Qlduwy Lynsl vecoo ey \ Propee @ © <{th
Homnn OATA uc- 76,420 pppuv CO» 2 AT PT- CO* 381§ O+26.9 %
O 83D | [accsdod Aota! BP § 00‘\4’ welle condinue on o s\-qh*r increasing rond
Gy d= 354 pm LNAOL recoven Waed @ 55% = s ol
54 00 HDMQADA:(A e T 14,00 ﬂ{]mu‘ Cor- 5.a%% o3 Oq?'a* Oz 6%V
(lacordlod Aot BO- Qi suber wells combiuveon an (Mevasig  UctaUkm
dvemd ~CUE 3.5 qpn G0 = =55 - Ligald (WL e 4%
0430 Pee.codod Aot _Bpf Dot wells vecording  a e‘\q}\ﬁ Jocsessire) VO VOu1
freed - LP0PLE3Y CWR 3 5g0ow - Wl voni wd GWE sheody
Iucmaﬁ EW (ndueal = GO “l'(rD (WVE =989 scfnn | GUJ -
4:}‘1‘!(1“, - Fow-\() vole (newose Mczm\ Ao mambain 600 o 5.5
TFORMS/ Test Forms/1210007




@ ACUVAC
OPERATING DATA - PILOT TEST # 1 PAGE # o~ MOBILE DUAL PHASE SYSTEM
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: T-((5 - = - - =
Parameters Time Time Time Time Time Time
1000 1030 oo 2o {260 V230
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
well# - | T282.5|72230 |7283.5 | 12840 | 22845 | 22850
RP.M. 2300 | 30O | 3300 | oo | J3oco 2302
E Oil Pressure psi 56 50 S5o So 58 50
§ Water Temp °F | |65 /&GS {70 170 116 110
E Volts /4.0 /4o 14.0 1&.0 14.6 /4.0
% Intake Vacuum "Hg (7 {7 {7 (7 L7 (1
Gas Flow Fuel/Propane cfh ) P a) 0 O (0]
GW Pump ON/OFF | om o o on 6w or
E Extraction Well Flow scim | (4.8 | (1.8 [4.8% | (482 | (£.88 14.28
E o | Extraction Well Vac. "H:0 | o 6o Go o0 6o o
§ —_}E Pump Rate gals/min 430 4.00 4.30 430 4‘30 430
é g Total Volume gals Sﬁ.‘l 6l% BROT 436 065 (1 44
:&j % Influent Vapor Temp. °F 10 70 T0 T 71 11
é =1 air Temp °F al0.3 82.7 240 24.6 g 7»] 406
e Barometric Pressure He | 20 04 | 20.0% 3009 3009 | 3008 | 3609
Absolute Pressure "Hg (2605 | 2C.0° | AODB| 260D 26.07 | W00
W= X "o | [,07 | o] (14 {13 () .13
W =1 wol| 38 | 4% | ax | .4 43 | 4
=
g w-73 “H20 .14' Ab ,‘é A5 .‘4‘ S
g "H:0
-
= "H0
&
S "H.0
-4
i-o- "H20
z }
s H:0
"H:0
"H0 B
NAPL % Vol
S [Putom [Pecbe  *| 20 | 20 20 | 20 | 2o | 20
%‘ Depth of GW Depression ft -5.9 -5.5 -5.5 -85 -5, S -5 5
= Extraction Well DTNAPL
Extraction Well DTGW
TFORMS/TestForms/1210010

( ) Indicates Well Pressure




ACUVAC
@ OPERATING DATA - MDP PILOT TEST # 1 PAGE # S~ MOBILE DUAL PHASE SYSTEM

Location: ~ Walstadd 66 Lovington, NM Project Managers: Sadler/Faucher
Date 7-13-1S - -
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@ ACUVAC
OPERATING DATA - PILOTTEST # 1 PAGE 4 3 MOBILE DUAL PHASE SYSTEM
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: 1-12-1% - 5 - - -
Parameters Time Time Time Time Time Time
(300 1330 1400 (43p {506 | 1830
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
well# (-1 7085.8 | 1280.0| 7286,5 | 13870 | 1287.5| 12880
RPM. ddoo | J4os | 32400 QA0 | 2400 | 3400
g Oil Pressure psi So So 50 50 S5o SO
g Water Temp °F 115 I75 1795 115 (7% (75
g Volts 14 .0 ¢ .0 {40 /40 (%o 140
g Intake Vacuum “Hg | (1 17 (1 1 (7 6
Gas Flow Fuel/Propane cth 6 D O O o o)
GW Pump ON/OFF | o¥ X 08 oB (o8] (Y 3]
g Extraction Well Flow scfm 1.2 ;,‘34 I 24 }'-34,’ F795 27495
é o | Extraction Well Vac. "H:0 Lo 15 15 75 qo 90
2 §. Pump Rate gals/min ‘f’} 0 4.L.0 4.0 440 ‘3,30 6;?\9_
é g Total Volume gals | 323 | 4Lo 1598 / 7349 18‘]3-— 2043
E % Influent Vapor Temp. °F 71 11 T T 7L 7;,
§ & Air Temp °F gl 93 .6 94.9 95.% qs5.e 6|
: Barometric Pressure Hg 30607 | 30.96 | 30.06 3004 20.03 | 30.0A
Absolute Pressure "Hg | MaO1| XGOG 26.05 2L.04 260> | 26.O™
WEEN wo | (o |44 [ Lig [ nlo 1233 | Ls4
w-1 "HO | 28 . 43 43 31 .43 6O
z w-3 wo | (» | .4 44 | .09 | s | >0
&}
p-2 "H20
>
5 "H0
z "H:0
-1
g 0
z =
=
"H20
"H0
NAPL % Vol VAR :
om |15 120 11520 |2 [o7 |20 [18| 2231|2231
g Data Logger ft >0 1o 2o 2O 2.0 Py
% Depth of GW Depression ft —~S5.8 -35 ~39 -~5.5 -G5S -<$.3
= Extraction Well DTNAPL b/ Ci
Extraction Well DTGW 665
() Indicates Well Pressure 7FORMS/TestForms/1210010
LpApL= 0,09
HE - é?‘ :G 4'



t

@ OPERATING DATA - MDP PILOT TEST # 1 PAGE# 3 MOBILE DUAL :l:';\L:S‘;ZASCYSTEM
Location: ~ Walstadd 66 Lovington, NM Project Managers: Sadler/Faucher
Date 7-1&-1% - -
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@ ACUVAC
OPERATING DATA - PILOT TEST # 1 pages & MOBILE DUAL PHASE SYSTEM

Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher

Date: {7 ~13-19
Parameters Time Time Time Time Time Time
(0O
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
Well # 12¢83
RP.M. |ooO
&
= Oil Pressure psi so
[
g Water Temp °F (¢S
E Volts /40
‘% Intake Vacuum "Hg 19
Gas Flow Fuel/Propane cth 40
GW Pump ON/OFF ofr
E Extraction Well Flow scfm OFF
g w | Extraction Well Vac. "H.0 ok
= = . P
E-g = | Pump Rate gals/min | OFF
é $ | Total Votume gals | JO4D
£ 2
g Z | Influent Vapor Temp. °F P / n
& =
8 & Air Temp °F 45, {
=
: Barometric Pressure Hg 20 .0
Absolute Pressure "Hg | 36Ok
Us-> ‘w0 | (19.)
-\ w0 | (.(35)
2 LU )
= w-3 H:0 (.[ 1
: "H20
>
= "H:0
=
2 "H,0
g wo] ¥
g H:0
" |
= : A
lOl_ho
"H0
NAPL % Vol .
Gals -
3 Data Logger ft —
Q
E Depth of GW Depression ft —
<«
= Extraction Well DTNAPL —
Extraction Well DTGW -

() Indicates Well Pressure 7FORMS/TestForms/1210010



@ OPERATING DATA - MDP PILOT TEST # 1 PAGE# &

ACUVAC
MOBILE DUAL PHASE SYSTEM

Location: Walstadd 66 Lovington, NM

Project Managers: Sadler/Faucher
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AcuVac Remediation, LLC

1656-H Townhurst - Houston, Texas 77043
713 468 6688 - acuvac.com

July 15, 2015

Mr. Clay Kilmer

Senior Hydrogeologist

Golder Associates, Inc.

5200 Pasadena Avenue, N.E. Suite C
Albuquerque, NM 87113

Dear Clay:

Re: Walstadd 66, Lovington, NM

At your request, we performed two 1-hour (Wells W-1 and W-2), and one 6.0-hour (Well A-1) Mobile
Dual Phase (MDP) Events at the above referenced location on July 13, 2015. Following is the
Report and a copy of the Operating Data collected during Event #1 at the above referenced location.
Table #1A is the Well Summary Information and Table #1B is the Recovery Summary Information on
wells W-2 (Event #1A), W-1 (Event #1B), and Well A-1 (Event #1C). PSH is referred to as LNAPL in
this report. GW samples are taken in a 2,000 ml beaker to determine the average LNAPL
percentage and volume.

OBJECTIVES
The Objectives of an MDP Event are to:

e Evaluate the potential for removing liquid and vapor phase LNAPL (PSH) from the
groundwater (GW) and soils in the subsurface formations.

e Expose the capillary fringe area and below to the Extraction Well (EW) induced vacuums.

¢ Increase the GW and contaminant specific yields with high induced vacuums.

e Provide an induced hydraulic gradient (IHG) to gain hydraulic control of the area during
the Event period.

o Select the GW depression and pump rates to accomplish the above objectives.

METHODS AND EQUIPMENT
The tests were conducted using AcuVac's I-6 System, with Roots RAI-33 and RAI-22 blowers,

various instrumentation, including the HORIBA® Analyzer, Solinst Interface Probes, Lumidor Oz
Meter, flow gauges, a sensitive instrument to determine barometric pressure, V-1 vacuum box to
capture non-diluted vapor samples, Redi-Flo 2 total fluids pump and other special equipment.

The vacuum extraction portion of the AcuVac System consists of a vacuum pump driven by an
internal combustion (IC) engine. The vacuum pump is connected to the extraction well and the
vacuum created on the extraction well causes light hydrocarbons in the soil and on the GW to
volatilize and flow through a moisture knockout tank to the vacuum pump and the IC Engine where
they are burned as part of the normal combustion process. Propane is used as auxiliary fuel to help
power the engine if the well vapors do not provide the required BTU.

e
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The AcuVac IC Engine is fully loaded for the maximum power necessary to achieve and maintain
high induced vacuums and/or high well vapor flows required to maximize the vacuum Radius of
Influence (ROI) for Pilot Tests and short term Event remediation.

Emissions from the engine are passed through three catalytic converters to ensure maximum
destruction of removed hydrocarbon vapors. The engine's fuel to air ratio can be adjusted to
maintain efficient combustion. Because the engine is the power source for all equipment, all systems
stop when the engine stops. This eliminates any uncontrolled release of hydrocarbons. Since the
AcuVac System is held entirely under vacuum, any leaks in the seals or connections are leaked into
the System and not emitted into the atmosphere. The engine is automatically shut down by vacuum
loss, low oil pressure or overheating.

The GW Extraction is provided by an in-well, Redi-Flo 2 total fluids pump that has the discharge line
connected to a total volume meter. The discharge line from the volume meter is then connected to
the stand-by tank truck. The electrical power for the GW pump was supplied from a 120v Honda
generator. The GW flow rate can be adjusted to maintain a target level. Interface meters are used to
measure all DTGW/DTLNAPL.

The design of the AcuVac System enables complete independent control of both the Induced Well
Vacuum and the GW pumping functions such that the AcuVac team can control the IHG to expose
the maximum amount of the formation to SVE. The ability to separate the vacuum and liquid flows
within the Extraction Well improves the LNAPL recovery rates, and enables the AcuVac team to
record data specific to each.

SUMMARY OF MDP EVENT #1A- WELL W-2

° The total Event time was 1.0 hour. The Event was conducted on July 13, 2015.
There is no comparative data.

° The total liquid volume recovered was 192 gals, of which 13.50% or 25.92 gals were
liquid LNAPL.

o Total vapor LNAPL burned as IC engine fuel was 1.97 gals, for a total liquid and
vapor LNAPL recovery of 27.89 gals.

° Average HORIBA® Analytical Data from the influent vapor samples was:
HC = 95,790 ppmv, COz= 3.46%, CO = 7.46%, Oz = 8.6% and HzS = 0 ppm.

° The maximum HORIBA® Analytical Data from the influent vapor samples for TPH
was 95,790 ppmv.

° The Average Induced Vacuum was 60"H20 with a maximum vacuum of 60.00"Hz0.

. The average EW well vapor flow was 9.51 scfm with a maximum well vapor flow of
9.51 scfm.

° The GW pump inlet was set at 65.0 ft BTOC. The average GW pump rate was 3.20
gpm, and the maximum GW pump rate was 3.20 gpm.

° The average GW depression, based on the positioning of the GW pump, was 5.50 ft
below static level.

° An LNAPL thickness of 6.54 ft was recorded prior to the start of Event #1A and no

LNAPL thickness was recorded at the conclusion of the Event.

T —
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The total LNAPL removed, including liquid and vapor, during the 1.0 hour Event #1A, Well
W-2, was 27.89 gals.

ADDITIONAL INFORMATION

° The higher percentage of the LNAPL volume, 25.92 gals or 92.94%, was recovered
as liquid due to the high level of free phase LNAPL at the start of the Event.

° A minimal percentage of the LNAPL, 1.97 gals or 7.06%, was burned as IC engine
fuel as a result of the short duration of the Event period.

a The high HC (TPH) levels indicate contaminant in the gasoline range.

° The relatively low Oz levels in the influent vapors indicate SVE short circuiting from
the ground surface most likely did not occur.

. Well W-2 was gauged at the conclusion of Event #1C (1445 hrs) and an LNAPL

thickness of 4.40 ft was recorded indicating a rebound of 67.28%.

SUMMARY OF MDP EVENT #1B- WELL W-1

o The total Event time was 1.0 hour. The Event was conducted on July 13, 2015.
There is no comparative data.

o The total liquid volume recovered was 201 gals, of which 23.69% or 47.61 gals were
fiquid LNAPL.

. Total vapor LNAPL burned as IC engine fuel was 1.84 gals, for a total liquid and
vapor LNAPL recovery of 49.45 gals.

° Average HORIBA® Analytical Data from the influent vapor samples was:
HC = 89,750 ppmv, CO2= 3.52%, CO = 5.74%, Oz = 8.6% and HzS = 0 ppm.

o The maximum HORIBA® Analytical Data from the influent vapor samples for TPH
was 89,750 ppmv.

o The Average Induced Vacuum was 60"Hz20 with a maximum vacuum of 60.00"H20.

o The average EW well vapor flow was 9.51 scfm with a maximum well vapor flow of
9.51 scfm.

° The GW pump inlet was set at 65.0 ft BTOC. The average GW pump rate was 3.47
gpm, and the maximum GW pump rate was 3.70 gpm.

o The average GW depression, based on the positioning of the GW pump, was 5.50 ft
below static level.

o An LNAPL thickness of 6.84 ft was recorded prior to the start of Event #1B and an

LNAPL thickness of 0.04 ft was recorded at the conclusion of the Event.

The total LNAPL removed, including liquid and vapor, during the 1.0 hour Event #1B, Well
W-1, was 49.45 gals.

ADDITIONAL INFORMATION

o The higher percentage of the LNAPL volume of 47.61 gals or 96.27%, was recovered
as liquid.
° A minimal amount of LNAPL, 1.84 gals or 3.73%, was burned as IC engine fuel as a

result of the short duration of the Event period.

e —
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o The high HC (TPH) levels indicate contaminant in the gasoline range.

® The relatively low Oz levels in the influent vapors indicate SVE short circuiting from
the ground surface most likely did not occur.

° Well W-1 was gauged at the conclusion of Event #1C (1445 hrs) and an LNAPL
thickness of 1.01 ft of was recorded indicating a rebound of 14.77%.

° A thickness of biomass was initially observed on the collected GW/LNAPL sample.

SUMMARY OF MDP EVENT #1C- WELL A-1
° The total Event time was 6.0 hours. The Event was conducted on July 13, 2015. The
data is compared to Pilot Test #1 conducted on July 12, 2015 which had a total Test
time of 8.0 hours.

° The total liquid volume recovered was 1,553 gals, of which 2.35% or 36.53 gals were
liquid LNAPL.

° Total vapor LNAPL burned as IC engine fuel was 29.36 gals, for a total liquid and
vapor LNAPL recovery of 65.88 gals. This equates to an average of 10.98
gals/hr.

) Average HORIBA® Analytical Data from the influent vapor samples was:

HC = 59,027 ppmv, CO2= 5.61%, CO = 1.73%, O2=7.1% and H2S = 0 ppm.

. Compared with MDP Pilot Test #1 data, the average TPH levels decreased 10,115
ppmyv, CO:z increased 0.61%, CO decreased 0.85%, Ozincreased 0.1% and H2S was
steady at O ppm.

o The maximum HORIBA® Analytical Data from the influent vapor samples for TPH

was 64,480 ppmv. Compared with MDP Pilot Test #1 data, the maximum TPH levels
decreased 12,510 ppmv.

o The Average Induced Vacuum was 68.46"H20 with a maximum vacuum of
70.00"H20. Compared with Pilot Test #1 data, the average induced vacuum
increased 8.17"H20 and the maximum induced vacuum decreased 20.00"H20.

° The average EW well vapor flow was 23.01 scfm with a maximum well vapor flow of
23.34 scfm. Compared with MDP Pilot Test #1 data, the average EW well vapor flow
increased 4.18 scfm, and the maximum well flow decreased 4.61 scfm.

o The GW pump inlet was set at 65.0 ft BTOC. The average GW pump rate was 4.35
gpm, and the maximum GW pump rate was 4.50 gpm.

o The average GW depression, based on the positioning of the GW pump, was 5.50 ft
below static level.

° An LNAPL thickness of 5.52 ft was recorded prior to the start of Event #1C and a

LNAPL thickness of 0.13 ft was recorded at the conclusion of the Event.

The total LNAPL removed, including liquid and vapor, during the 6.0 hour Event #1C, Well
A-1, was 65.88 gals.

e ————
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ADDITIONAL INFORMATION

o The higher percentage of the LNAPL volume, 36.53 gals or 55.44%, was recovered
as liquid.

° Of the total LNAPL volume recovered, 29.36 gals or 44.56%, was burned as IC
engine fuel during the Event period as a result of the high TPH and Well Vapor Flow.

o The high HC (TPH) levels indicate contaminant in the gasoline range.

o The HC (TPH) recorded a decreasing trend throughout the Event period.

o The relatively low Oz levels in the influent vapors indicate SVE short circuiting from

the ground surface most likely did not occur.

TOTAL RECOVERY EVENT #1
The total LNAPL removed, including liquid and vapor, during the 8.0 hour Event #1, Wells
W-1, W-2, and A-1, was 143.22 gals. This equates to 17.90 gal/hr.

RECOMMENDATION

The Events proved to be an extremely effective method of decreasing the liquid LNAPL
thickness in these wells. An Event program should be considered to quickly reduce the LNAPL
thickness before considering a CAP which includes an on-site recovery system. in many cases
the Event program has initially been more cost effective.

METHOD OF CALIBRATION AND CALCULATIONS
The HORIBA® Analytical instrument is calibrated with Hexane, CO and CO:.

The formula used to calculate the emission rate is:

ER = HC (ppmv) x MW (Hexane) x Flow Rate (scfm) x 1.58E~ (min)(lb mole) = Ibs/hr
(hr)(ppmv)(ft’)

INFORMATION INCLUDED WITH REPORT

Table #1A Summary Well Data

Table #1B Summary Recovery Data

Recorded Data

Photographs of the MDP System and Wells A-1, W-1 and W-2.

After you have reviewed the report and if you have any questions, please contact me. We
appreciate you selecting AcuVac to provide this service.

Sincerely,
ACUVAC REMEDIATION, LLC

Rilot

Paul D. Faucher
Vice President, Operations

e ————
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Summary Well Data

Table #1A
Event
WELL NO.
Total Event Hours 1.0 1.0 6.0
D ft 75.0 80.0 75.0
Well Screen ft | 45.0t075.0 50t0 70 50to 70
Well Size in 4.0 4.0 4.0
Well Data
DTGW - Static - Start Event ft 64.67 63.96 63.55
DTLNAPL - Static - Start Event ft 58.13 57.12 58.03
LNAPL ft 6.54 6.84 5.52
Hydro-Equivalent- Beginning ft 59.83 58.90 5§9.47
DTGW - End Event ft 57.76 59.21 60.01
DTLNAPL - End Event ft 0 59.17 59.88
LNAPL ft 0 0.04 0.13
Hydro-Equivalent - Ending ft 57.76 59.18 59.91

Extraction Data

Maximum Extraction Well Vacuum "H.0 60.00 60.00 70.00
Average Extraction Well Vacuum "H,0 60.00 60.00 68.46
Maximum Extraction Well Vapor Flow scfm 9.51 9.51 23.34
Average Extraction Well Vapor Flow scfm 9.51 9.51 23.01
Maximum GW/ LNAPL Pump Rate gpm 3.20 3.70 4.50
Average GW/ LNAPL Pump Rate gpm 3.20 3.47 4.35
Influent Data
Maximum TPH ppmv 95,790 89,750 64,480
Average TPH ppmv 95,790 89,750 59,027
Average CO; % 3.46 3.52 5.61
Average CO % 7.46 574 1.73
Average O, % 8.6 8.6 71
Average H,S ppm 0 0 0
ng_%ﬁ
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Summary Recovery Data
Table #1B

! Event

WELL NO.

Recovery Data- Current Event

Total Liquid Volume Recovered gals 192 201 1,553
Total Liquid LNAPL Recovered gals 25.92 47.61 36.53
Total Liquid LNAPL Recovered / Total Liquid % 13.50 23.69 2.35
Total Liquid LNAPL Recovered / Total LNAPL % 92.94 96.27 55.44
Total Vapor LNAPL Recovered gals 1.97 1.84 29.36
Total Vapor LNAPL Recovered / Total LNAPL % 7.06 3.73 44.56
Total Vapor and Liquid LNAPL Recovered gals 27.89 4945 65.88
Average LNAPL Recovery gals/hr 27.89 49.45 10.98
Total LNAPL Recovered Ibs 195 346 461

Total Volume of Well Vapors cu. ft 571 571 8,284

Recovery Data- Cumulative

Total Liquid Volume Recovered gals 192 201 3,601
Total Liquid LNAPL Recovered gals 25.92 47.61 100.16
Total Vapor LNAPL Recovered gals 1.97 1.84 51.87
Total Vapor and Liquid LNAPL Recovered gals 27.89 49.45 152.03
Average LNAPL Recovery gals/hr 27.89 49.45 10.86
Total LNAPL Recovered Ibs 195 346 1,064
Total Volume of Well Vapors cu. ft 571 571 17,322
W
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@ OPERATING DATA - EVENT #1 A

PAGE # | ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: '7/ (y 21
Parameters Time Time Time__ — Time Time Time
6/S | oeys | 0775
- Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter

WELLE W~ 172885 | 7280 | 72855
RPM 1206 2200 2100

§ Oil Pressure psi S0 SO Jg)

g Water Temp °F | 3o / 7o 150

2 Volts /L/ 84 1Y

g Intake Vacuum "Hg ’lﬁ / 7 { 2
Gas Flow Fuel/Propane cfh o) ®) 6
GW Pump ON/OFF o o~ O,’;F‘

é Extraction Well Flow scfim 9 < / 5 I <. .S
§ w | Extraction Well Vacuum "H,0 Lo [PYe) Lo
s

§ § Pump Rate gals/min ; Ry ?' e 32

; § Total Volume gals - ?(‘, { 9 N

g £ | influent Vapor Temp. Fl (8 (,8 3

E Air Temperature °F (; (A .7 é q./ 6 i g
Barometric Pressure "He | o003 dope 0.0l

& HC ppmy . ¢S %0 —

? O, % -~ S 4L —

Z co % - 776 -

§ 0. % -— 3 & -

s

- H.S ppm - (o] -

2 veD 00 S7E Ay OSYT M, PoS:passe THE Aovite SYsaoom ~ eAn
WEL W=l (7AVGep THE WeELl [AMD maRjLi1 280 Ak €80 IPMENT, PlazcD
TIE ) weecPomP AT (7.0 JT BToC . EVENT STARRP As 06/SHRS . 7/ 5

2 | urt vAT SET A= Lo "o 2ESO g 5 WVF IFS. < SCGF | I FLUEAT YiPat

=}

2 N\ sAmbe ToDicacss HigH CoeenTNuwize 5F HoDR2ocanislS Tl THE SSam > APy
CANGE. LiRu D SAMILE THIEN A5 APAROY D630 FIDiosrss (5 2 dF 24 APC
PRESENT F9 THE LIGUID. Tad D e VAT RENED. A7 0705 /4 G
Pom P06 s7olfon A 0715 EVENT Copiciudde fr 015
LNAPL % Vol - /S 12

Gals /" //‘/-‘/b //.fb

c

'g Depth of GW Depression ft —_ T -5 s | - g | 9y r

g Extraction Well DTLNAPL R | £8 |3 = 59 00
Extraction Well DTGW R Y67 S276 £3 Yo

( ) Indicates Well Pressure LA AP S ‘{ ¢ L/ &0 7FORMS/TestForms/1210017B
5 = = Y oy
He 59,82 e el
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OPERATING DATA - EVENT #1 © PAGE #/ ACUVAC MOBILE DUAL PHASE SYSTEM
Location: ~ Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7 [ / T4
Parameters Time Time Tim Time Time Time
6730 800 03330
WELL # Hr Meter Hr Meter Hr Meter Hr Meter Hr Mcter Hr Meter
L# w-72 72895 | 7250.0 7250.5
RPM 200 2,200 2700
% - .
; Oil Pressure psi S0 SO SO
_g Water Temp °F {50 150 1S0
2 Volts 4 19y 194
g Intake Vacuum "He 19 (7 (9
Gas Flow Fuel/Propane cfh 0] o 0
GW Pump ONOFF | _ o oFF
g Extraction Well Flow scfin ?‘ s S .St S 5
§ w | Extraction Well Vacuum  "H,0 G d to Lo
BE
‘sf ;g Pump Rate galsmin | 3 .o 310 3.70
é E Total Volume gals - ‘% o) 20\
g & | influent Vapor Temp Fi (8 (8 ¢C8
E Air Temperature °F 70. y 7/. 7 72. L4
Barometric Pressure "Hg 3 0.0l 3o. of 20.0/
E HC ppmv — 8? 7So —
§ co, % - R.c2 =
=
g |co % - s 7Y =
& =
e |o % 8 6 -
< =
= |Hs ppm - o
Relocarep 7= AovVAe S/STEM NERL WELL wWw-1 . GAVGED THE WEW PLATD THS
I el PumP AT 67.0 F iZT0C.. TasiTt AL (WEle VL SETA™ (o 24 0 [2ESUTIING T
A WV i- I §. .0 St
&
=
(=]
z
LNAPL % Vol
— (A !
Gals /’ 7/11' 2 /7,3’3'
[=~]
= . -
g Depth of GW Depression fi —-g‘, g’ —§'_ s -3. . g / 77{
r4
s Extraction Well DTLNAPL £ | g7 g £9.47 55,2
Extraction Well DTGW ft 2.9¢ 592/ Co., 3
() Indicates Well P; TFORMS/TestForms/1210017B
icates Well Pressure L o Q/ﬁf! o ,/ H(f 9.1 g estForr
—_— =




% OPERATING DATA - EVENT #1 C

PAGE # / ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7/,3//5
Parameters Time Time Time Time Time Time
O3S | 09rs | 0995 (os ot (LIS
WELL # A- _ Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
{ 7%0S | 7250 | 25/ | 720 | 7252.85 | 7253.0
R.P.M 2100 L 200 71320 2300 2300 2300
g Oil Pressure psi So AYe SO 50 s0 So
é Water Temp °F 750 150 ) S0 YA 1SS /éO
g | Vo 14 /Y 19 ) 17| 1Y
g Intake Vacuum "Hg A A )6 16 /6 /6
Gas Flow Fuel/Propane cth o e 50 50 S0 S50
GW Pump ONOFF | ~p) on O oy or oA
E Extraction Well Flow scfm 23.3Y 23.3Y 229 ¢ 2255 22 985 2295
% w | Extraction Well Vacuum "H,0 [P} O 70 70 70 70
gz
gs Pump Rate gals/min “f 2 oY, g Y Y < ¥ 5 & <
g § Total Volume gals = /206 252 35Y 519 ¢ 5S¢
g z Influent Vapor Temp °F i 71 71 72 772 71
E Air Temperature F| 9y 3 77. 8 L4.3 Be.7 689.5/ 9. ‘{
Barometric Pressure e | 0.0 20.0 | 20.00 30,00 30 0° 2999
; HC ppmyv - — ("f VBO — —_— e
H 0 i —
S CO, 0 - - 5‘1 ," -— -—
£ |co % - — 2., 6% _ - -
§ 0 0 -
¥ 0 - - - -
£ _ YAl
- H,S ppm - O — - -
A pB30 pIBiL) &> THE fPouVhe EGUIEwernT ol well A-(. St z-weu
Pumb A (7 Fr BIaC. TR /mat el VAT SE7 A7 L0 "Hr o REsotmmby 7v A JVE
OF 13.3Y SCGom.  Zumme G Fume ZH7€ seT A5 4.2 6/97.
8 | Ar 097 Huinetsen weEll Vi B _720°H 2ESU DG TN WV A 2295 S
[=]
Z | L Pum?l RAE BLAREASED 70 %Y GFm  Ano Inichctser Aof Ar foiS 1Y
TO YS LPm G0 CoOMIENSATE ol fhGHER VAR, TFH VAFms impn HiGH
Tl e 6 ASoLvE RANGE.
LNAPL % Vol | o 8 2. 2 1<
Gals /‘ /10.06 L//S-O‘/ /7—-"" /2.-7 2.93
=]
é Depth of GW Depression fi :S‘ L -5 f -5 -~ -5 < -5 5
z , LeiT 083
s Extraction Well DTLNAPL  f 38- 03 S57.76
Extraction Well DTGW t| &£3.55 ¢3.87
( ) Indicates Well Pressure er & S €T C 7 7FORMS/TestForms/12100178B
Hez  s3.y7  $9.35



% OPERATING DATA - EVENT #1(C

PAGE #1 ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7/, 2/,_{
Parameters Time Time Time Time_ Time Time
s | s 1295 1318 (395 | 1Y
WELL # : Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
A= 72535 | 72510 | 7255 | 72550 | 72855 | 7235

RPM. 2300 1300 2300 2%00 7 Soo 2300

g Oil Pressure i | SO S0 SO 5D 50 <o

g Water Temp °F e [y} /6_5/ /éf /éf /Gf

2| Vois 14 Y 1Y 4 14 1Y

g Intake Vacuum "Hg /e 16 16 16 A 16

Gas Flow Fuel/Propane ¢th SO so Lo 50 5 O <O
GW Pump ON/OFF O*) O 0;\3 O’d oA IF
g Extraction Well Flow  sefm | 2255 | 2.2.93 2255 22.57 | 2295 2255
% g Extraction Well Vacuum  "H,0 706 70 wie -0 76 70
g g Pump Rate gaisimin | 4, < o< Y5 Y ¢ 4y 3,45
EE Total Volume gls | )8g §L‘f /057 1194 1326 1S5S 3
% z Influent Vapor Temp. °F 71 71 wx 71 71 71/
= Air Temperature °F 9.3 gs. | 57.L 3‘5’. T G99.% G938
Barometric Pressure "Hg 9. 93 29.97 A 3 9 6 29 9"/ 2.9. 9 L Zi g2

s |He v | SC,750 |~ - - 5S&50 -

:_5: Co; % | < 7Y - - _ 590 ~

g |co % /.S 7 - - - I.S2 -

: 0/

g 0; 70 7: 19 - - - 7, L -

- | HsS ppm O - - - (@] -
[NELL VAT Arip NS (AW S DuRDG PS2eso, 724 Vs
MoSTLS STEAY DURAG THE PS¥od
AT 19Y5 Entars GuacludTO . AU el GAUGD. WELL I~ A-D

8 W2 WSRE 6AGHZ T2 DIFE2r I THhz EXTENT )~ Ay RERIVAL.

=}

2 | AV S0P EST Aran SYSTTN DEMIBI L1222, (75 S ECIRTD,
DPATED S 7E.

LNAPL % Vol | ¢ ). 3 1.5 /.5
Gals 5/2-03 g/Z-O..') f/2.03 /1103 //.78 //;8
=}

é Depth of GW Depression fi -5, i 4 - -5 -5 5 -5o Y —T s

g Extraction Well DTLNAPL  fi 5§ 38

Extraction Well DTGW ft COo.0/

( ) Indicates Well Pressure

7FORMS/TestFormns/1210017B
et 13

.

HeE 55.9,

n—3
P




@ OPERATING DATA - EVENT #1 4

PAGE# | ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: 7{ { 3/ 5
Parameters Time Time Time__ — Time Time Time
6/S | oeys | O S
- Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELLE W~ 172885 | 72850 | 728%.5
RPM. 1206 2200 2200
g Oif Pressure psi So SO gb
g Water Temp °F | K£e) / 7o Y]
2‘ Volts /‘/ 1Y 1Y
% Intake Vacuum "Hg 161 / 7 / g
Gas Flow Fuel/Propane cth o) ®) o
GW Pump ONOFF | ~p ol olaal
g Extraction Well Flow scfm g5 / Q.37 <. S
Sw | Extraction Well Vacuum "H,0 Lo (0 &o
)
§ g Pump Rate gals/min | $. 2 9 37
g E Total Volume gals . 96 { 9'2,
g £ tnfluent Vapor Temp. °F b 8 (68 (,8
5 Air Temperature °F b ' Y 7 G q./ é i g
Barometric Pressure "He | 003 [4=NoYA So.0l
5 HC ppmy — ¢S %0 —
g |co % - S 4L -
: 0,
z |co % - YL~ -
§ lo % - A
£ 2 o . -
> H,S ppm - o o
HL0VvED 08 S e Ar OSYT Mg PoS:masaso THE Apvite SYsTm A S
WEHL w-l (7AVGEp THE WELL A mdRju 28 Al €QUIPMENT, Plaecy
THE ) (WELCPomP AT (2.0 IT RTol . EVENT STACR®P A5 0bsSHRs . 22 724
é WE VAT SET A= Lo "Moo J2ES0 Lrandg T WVF IF . <o scm ZaFLUEAT YAPaL
< | SAmbe TaDicATES ] COEENTRaAT762Y OF (7D CAREFOS T THE SSaos » APy
CANGE. LR D SAMILE TN A5 APFRON D30 FIDiosrss | S R aF <N APC
PRESEnT ) Tz LJ@UID. Tpad (D L ELL VAT RENNGED. A7 0705 /42 G
PuminGg s7offom A 0QLS.  EVEMT Copclodde fr 015
LNAPL % Vol | /S / 12
Gals / - 1946 //.SL
a
é Depth of GW Depression R —s -y s / qy e
g Extraction Well DTLNAPL  ft | &8 ;3 = 56 00
Extraction Well DTGW /& | (¢ ¢,7 S§7.76 ¢3 Yo
() Indicates Wel Pressure I G S “f o TFORMS/TestForms/12100178
o £ = HeE Gos?



| S

OPERATING DATA - EVENT #1 5 PAGE # [ ACUVAC MOBILE DUAL PHASE SYSTEM
Location: ~ Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7//3l1s
Parameters Time Time Tim Time Time Time
o730 o500 S8zo
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELL#  y-7 S | 72500 72505
RPM. 2200 | 7200 220
= . )
; Oil Pressure psi X SO SO
g Water Temp °F {50 /150 150
g | vous R4 19y 9{
g Intake Vacuum "Hg /9 (9 A
Gas Flow Fuel/Propane cth O o 0
GW Pump ONOFF | o~ OFF
g Extraction Well Flow scfm 9‘ LY S .5t G 5
§ w | Extraction Well Vacuum "H;0 (& J Lo bLo
H5) -
§ ; Pump Rate gals/min | .0 270 3.70
é E Total Volume gals - So 2o\
g £ | Influent Vapor Temp. °F 68 8 (A1
2
: Air Temperature °F 70. ‘/ 7/ . 7 72. (4
Barometric Pressure "Hg | R0.0l 3o0.0/ go0.0/
s e o | — | 89750 | -
S |co % - 352 -
=
£ |co % - sY -
& -
g O % 8. & -
> | Hs ppm - o -
Relocaren 774 AouVAe SYSTEM P ENL WELL w-L. GAVGED THE WEW PLARD 7HhS
ID ~wElL PumP AT 6 7.0 Fr iR10C. InsiT1 At (e VL SETA™ Lo *bh o /2ESUGTING T
A WVIE gE 5.0 S
@»
£
[=]
z
LNAPL % Vol
= (4 i
Gals /’ 7/'2.1 2 /ZB'ZI
a
S | Depthof GW Depression  ft | —& ¢~ —-<. 5 -5y 4 ¥5
z
§ Extraction Well DTLNAPL i S7,11 £9.07 SS.,2
Extraction Well DTGW Q 2.96 592/ Co. 3

{ ) Indicates Well Pressure

Lawl (-BY

cof Wi 5.8
—_ —

TFORMS/TestForms/1210017B




@ OPERATING DATA - EVENT #1 C

PAGE # | ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7/,3//<
Parameters Time Time Time Time Time Time
N34S | oy s | 6575 (oS s ofs /15|
WELL # ) Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
A= 2205 | 72510 | 725/ | 72520 | 7292.5 | 7253.0
RPM. 2200 1200 1320 2300 2300 2300
g Oil Pressure psi sSo Y sO S0 50 So
g | MoerTem °F /S0 1 S0 /S0 /S0 /SS /60
2 Volts /"/ /Y 1 )Y / 9 Al
;% Intake Vacuum “Hg L6 /6 16 1 b /6 /6
Gas Flow Fuel/Propanc cth e O S50 50 =Y) S0
GW Pump ONOFF | A p) on O o o oA
5 Extraction Well Flow scfm | 23.3Y 23 3Y 22.5¢ 2255 22 95 2295
§ = Extraction Well Vacuum "H;O [P} O 70 70 7 o 20
<
§§ Pump Rate gals/min "f 2 Y.L g Y ¥ < ¥y 5 Y 5
é § Total Volume gals = 120 252 35 s19 e SY?
gz | influent Vapor Temp. °F 7 { 71 7/ 72 772 71
E Air Temperature °F 7% 32 77. 3 Q‘/? 8(,_7 829.§ 8?, ‘{
Barometric Pressure "Hg | So0.01 20,0t 2o0.00 30,00 30 0©° 9. 9 s‘
E HC ppmv - — 0‘1 Y80 — —_ .
g CO; % - -— 5[ )4’ — — a—
g co % - - ’ 09 L - -
e N - 2
g 0, % -— 7‘ ! _ _ —
> H.S ppm - - o - — =
Ar 0830 pdBiL) x> THE flevVhe E6VibmarnT or well A-(. St im-weu
Pumb fr L7 Fr BraC.  Zr DAt (el VAT SET A1 o "Had AUt 73 A W VF
OF 13.3Y SCiv. Zrs At Crend Fpar ZATE ST A Y2 /.
& | Ax 0975 DHicrefson wEL YA B 20°H1® RESUTING TN 8 Wi F AF 2255 S
=]
Z | G Pum?l AsE BICacAsen g0 %Y &Fm  Arno Incraser Aop~ Ar /oS 118
To YS LPm TO QOMIENSATE Fat HhoHER ViRs.  TEH VAFmS Zmfed HigH
Tl T 6 ASolimE TRANGE
LNAPL % Vol | 8 3 2 1<
Gals /"" //0 0% l//sav /L.GV /2-‘7 2,03
=]
é Depth of GW Depression | — < g~ -7 -ST 5 =55 —-< 5 -5
z ‘ PEED 0835
s Extraction Well DTLNAPL A gs' 03 57. 76
Extraction Well DTGW ft ég‘ I~4 ¢ 3. 8 v,
( ) Indicates Well Pressure LA & S 'L C. U TFORMS/TestForns/1210017B
He o s5.97 57.35



% OPERATING DATA - EVENT #lg_‘,

PAGE #1 ACUVAC MOBILE DUAL PHASE SYSTEM
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7/ 2/, <
Parameters Time Time Time Time_ Time Time
s | g 1295 J218 1395 | 1945
WELL # Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
At 72535 | 72%f0 7257.5 72956 | 72985 | 725¢S
RPM. 2300 1300 2300 2300 1 Soco 2300
; Oil Pressure psi Fo) SO SO <0 S50 <O
2 Water Temp °F 160 160 /65 /6S /68 (]
2 vors 14 Y ¥ ) 14 1Y
g Intake Vacuum "Hg e 16 /16 16 / é /é
Gas Flow Fuel/Propane cth 50 so Lo 50 S0 <O
GW Pump ON/OFF | A o) o~ o) oAl gTF
£ Extraction Well Flow  sefm | 2255 | 2.2.95 2295 22.5% 2295 22495
§ @ | Extraction Well Vacuum  "H;O 706 70 50 “20 70 70
o -
g g Pump Rate gals/min 9.< 'S¢ 9.5 Y4 4. 4 3.5
EE Total Volume gals ’787 §L7 /oj'ﬁ /! 94’_ ,326 | 5-53
% & | Influent Vapor Temp. °F 71 71 71 ) | 71 71!
: Air Temperature °F 9,3 s S, ?7 P 35 = 9? < 9 ?- 8
Barometric Pressure "Hg 2.3 93 '299 7 1 3 9 6 2.9 g"/ ?ﬁ' 9 R Zi 9?,
2 S ppmv | SC, 7506 - = - 45580 -
= o _ -
é CO, % s 7Y - - = 596
£ |co % /.s7 - _ = }.52 -
-4
g 0 % 7.0 - - = 7.2 =
= H,S ppm O - - - O =
(NELL AT Arp WL (Rdw SADf PueraG Perso  7PH Veap?S
MoST LS STEADY PURASG THE PS50
AT 195 EEars CamcludTO . AU itk GAVGR. WEL -/ Ap
B W2 WSE A6 T2 Daisrm. e Tz EXTENT o) Ar Y RERIUAD.
[=}
Z | AVt E6unmET prro SISV OEFMIBI L2, S/TE SECIRD,
DPATED  Si7E.
LNAPL % Vol | 4 i , s 1.5 /.S,
Gals ‘5/2.03 5/2.03 / )’/2.03 /Z-(); //.98 //-‘;3
=
-§- Depth of GW Depression ft -, { o o -5 - ,5-(\{ -5y — 5
E Extraction Well DTLNAPL  fi 5"5‘ 38
Extraction Well DTGW & ¢o.0/

() Indicates Well Pressure

TFORMS/TestForins/1210017B
et e L/ 3

HE 55.94

om—3
—
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November 2015 APPENDIX J-1 1404221
Dual-Phase Extraction Pilot Test Field Data (SVE Component)
Lovington 66, PSTB Facility #1489
Lovington, New Mexico
DPE-1
Wellhead laflgent PID Influent

- Flow W-1 W-2 w-3

fime Vacuum | - i |Response| Temperature | ;.\ o) | in H,0) | (in H,0)

(in H,0) (cfm) (ppmv) (°F)

7:25 OFF OFF OFF OFF 0.00 0.00 0.00
7:30 40 12.19 -- 69 0.05 0.07 0.02
8:00 40 12.19 76,990 69 0.31 0.86 0.13
8:30 40 12.19 -- 69 0.37 0.88 0.17
9:00 40 12.19 74,020 69 0.38 0.92 0.20
9:30 40 12.19 - 70 0.36 0.88 0.17
10:00 60 19.88 71,750 70 0.38 1.07 0.14
10:30 60 19.88 - 70 0.42 1.09 0.16
11:00 60 19.88 68,490 70 0.42 1.14 0.16
11:30 60 19.88 - 71 0.41 1.13 0.15
12:00 60 19.88 - 71 0.42 1.12 0.14
12:30 60 19.88 - 71 0.43 1.13 0.15
13:00 60 19.88 61,880 71 0.38 1.10 0.12
13:30 75 21.34 - 71 0.43 1.14 0.14
14:00 75 21.34 - 71 0.43 1.14 0.14
14:30 75 21.34 - 71 0.37 1.10 0.09
15:00 90 27.95 61,720 71 0.43 1.23 0.15
15:30 90 27.95 - 72 0.60 1.54 0.20
Average 60.3 18.83 69,142 70 0.37 0.97 0.14

Notes:

in H,0 = inches of water

cfm = cubic feet per minute
ppmv = parts per million volume
°F = degrees Fahrenheit

— = Not measured/monitored

App_J_Lovington 66 - Pilot Test Flow and ROI Sheets xisx/SVE Field Data

Prepared by: MCC
Reviewed by: LCK




November 2015 APPENDIX J-2 1404221

Dual-Phase Extraction Pilot Test Field Data
Induced Hydraulic Gradient Data
Lovington 66, PSTB Facility #1489
Lovington, New Mexico

DPE -1
- DREA ' pumping || reallipoei | wa | wez il wes
ime Vacuum Volume
(in H,0) Rate (gal) (feet) (feet) (feet) (feet)
(gpm)
7:30 0 0 0 0.00 0.00 0.00 0.00
10:30 60 4.30 678 5.50 0.07 0.11 0.03
13:30 75 4.60 1,460 5.50 0.32 0.59 0.20
15:30 90 5.20 2,048 5.50 0.37 0.66 0.24
Distance from DPE-1 (feet):] 0.0 25.8 16.2 38.3
Notes:
gpm = gallons per minute
gal = gallons

ppmv = parts per million volume
-- = Not measured/monitored

Prepared by: MCC
Reviewed by: LCK

Golder
App_J_tovington 66 - Pilot Test Flow and RO} Sheets xlsx/Hydraulic Field Data Assoclates



November 2015

1404221

APPENDIX J-3

Calculation Sheet

ESTIMATED SVE RADIUS OF INFLUENCE

Site Name: Lovington 66 Designed by: Matthew C. Crews, PE
Facility ID: 1489 Reviewed by: Clay Kilmer
Date: 11/3/2015 Project Number: 1404221
4 Fressure | Distance Plot of Vacuum versus Distance
DPE-1 @ 40" WC (in. water) | (feet)
Extraction wellhead 40 0 130
W-1 036 258
W-2 0388 162 1209 =TT =R
W-3 017 383 110 +— ~]
Lo | & DPE-1 40" WC |
& 0w =ty
g e Log. (DPE-I @ 40" WC)
g 0% L — —
FROM PLOT (EPA) (1"we) E o ¥ = 0.A34In(x) + 3 1605
slope = -0.834 I3 =z R?=09545 |
intercept = 3.1605 S o6+
ESTIMATED FIELD ROI = 13.3 olsh
|
FROM PLOT (NMED 3%) (1.2"wc) ; 0.40 -
slope = -0 834 | a0
intercept = 31605 |
ESTIMATED FIELD ROI = 10.5 [ 0 3 o -
[ 010 +——— e
FROM PLOT (0.1"we) ' ‘
e I 0834 | 000 - |
slope 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
intercept = 3 1605 Distance (feet)
ESTIMATED FIELD ROI = 39.2 - o . e B O
Pressute T Distance Plot of Vacuum versus Distance |
DPE-1 @ 60"WC (in, water) | (feet) 20 |
{Extraction wellhead 60 0 B A e ARG |
WAl 038 258 w [N '
W-2 110 16.2 = =
W-3 012 383 160 \ — o Ll —
150 \ L o DPE-l@awC ||
T oo N — | | e Lo, (DPE-1 (@ 60°WC)
g it bodhibe
AR 1 v =115l +4 2474
RN R*= 09534 |
FROM PLOT (EPA) (1"we) £ 10
slope = -1.151 2 1m0
intercept = 4.2474 T
ESTIMATED FIELD ROI = 16.8 030
070 4
FROM PLOT (NMED 3%) (1.8"wc) 060+
slope = -1.151 us0 |
intercept = 42474 040
ESTIMATED FIELD ROl = 8.4 :: ;:: i
FROM PLOT (0.1"we : (';: T
slope = -1 151 0 2 4 6 % 10 12 14 16 (8 20 22 24 26 28 30 32 34 36 38 40 42 4
intercept = 42474 Distance (feet)
ESTIMATED FIELD ROI = 36.7 I o o .
Pressure | Distance .
DPE-1 @ 75"WC (in. water) | (feer) Plot of Vacuum versus Distance
Extraction wellhead 75 0 i 250
W-1 037 258 240 — ————
W2 o [ te2 || M =\ s e ISR
W-3 0.09 383 310 = o e
200 + — = ~ —0p (DPE-1 @
190 1 — — 75"WC)
T 140 - —_— e ———
FERRE =——— N\ = |  y=.1I85In(x) +4 3453
: 160 N ——e s R? =0 9587
FROM PLOT (EPA) (1"we) T 130 \ =)
slope = -1185 2 130
intercept - 4.3453 s :1::: ]
ESTIMATED FIELD ROl = 16.8 | Loo B
090 -
FROM PLOT (NMED 3%) (2.25"wc g ::; ]
slope = -1.185 060 L
ntercept = 43453 050
ESTIMATED FIELD ROI = 5.9 p '3’:: i
020 +——
FROM PLOT (0.1"wc) 010 4+
000 - - - - = .
__slope -1.185 0 2 4 6 8 10 02 14 16 18 20 22 24 26 28 30 32 34 36 3§ 40 42 44
intercept = 4 3453 Distance (fect)
ESTIMATED FIELD ROI = 36.0 - -
Pressure Dastance —————— = . == - T E
DPE-1 @ 90"WC (in. water) | (feet) Plot of Vacuum versus Distance
Extraction wellhead 90 0
W-1 0.60 258
W-2 1.54 162 [ & DPE-1lworwC ||
W-3 020 383 1
o 0. (DPE-1 '@t
| H"WC)
B ¥ = =1 571In(x) + 5 §493
g R~ 09674
£
FROM PLOT (EPA) (1"wc) i'
slope = -1571 H
intercept = 5.8493 S
ESTIMATED FIELD ROI = 21.9
FROM PLOT (NMED 3%) (2.7"we
slope -1.571
intercept = 58493
ESTIMATED FIELD ROI = 7.4
FROM PLOT (0.1"wc) 010
slope = -1.371 0 2 4 6 K 10 12 14 16 (K 20 22 24 26 2% 30 32 34 36 38 40 42 44
tercept = 58493 Distance (feet)
ESTIMATED FIELD ROl = 38.8 - _ _ ——

App_J_Lovington 86 - Pilot Test Flow and ROI Sheets xsx/DPE-1 SVE ROI
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November 2015 APPENDIX J-9 1404221

Calculation Sheet
Pilot Study - Flow Rates

Facility Name: Lovington 66 Designed by: Matthew C. Crews, P.E.
Facility ID No.: 1489 Reviewed by:  Clay Kilmer
Date: 11/3/2015 Project Number: 1404221

[ 1 >
] d
o_ k.1 (B/R)] vaeatosd

?I Y IMR,/R) TOTE-02 Constant

(ref.; from USA Corps of Eng., June 2002)

DPE Wells:
Metric Units English Units
K Hydraulic conductivity chs 3.4 ftid
Hw Water viscosity 1.01E-02  g/cm-s 0.0101 cp
Pw Water density (at 20C) 9.79E-01  g/cm3
g Gravitational acceleration 9.81E+02  cm/s2
k Soil intrinsic permeability (k=Kp,./gp..) cm2 darcy
Ha Alir viscosity 1.80E-04  glcm-s 0.018 cp
Paim Atmospheric pressure =~ 12.23 psi at 5,000 ft elevation 1.0234E+06 [g/cm-s2 1.01 atm
P Pressure (suction) at the extraction well 112090 g/cm-s2 0.1106 atm
P, Absolute pressure in extraction well (Pw=Patm-P) 9.11E+05 |g/cm-s2 0.90 atm
P, Pressure at radius of influence 3363 g/cm-s2 0.0033 atm
Py, Absolute pressure at radius of influence (Pg, =Patm-Px) 1.0200E+06 g/cm-s2 1.0067 atm
b Vadose zone thickness 1798.3 cm 59.0 |[ft
R, Radius of influence 304.8 cm 10.0 |t
H' Unit of length screened 305 cm 10 |ft
H Total screened length/well 598.6 cm 19.6 |ft
R, Radius of extraction well 5.08 cm 20 [in
inofH,0 PSI Kpa in of Hg Atm _ mmHg |
P.ml 4109 14.8 102.338 30.22 | 1.010 | 767.6
P 45.0 | 1.6 11.209 3.31 0.111 84.1
P, 365.9 13.2 91.129 26.91 0.899 683.5
P, 1.35 | 0.05 0.336 0.10 0.0033 25
PR] 409.50 14.79 102.00 30.12 1.0067 765.08
QH Flow rate/unit of length screened 12.34 cm3/s /H' 080 cfm/H
Q Total flow rate / well 7387 cm3/s 16 scfm
Noofwells[____1 ]
Qran Total flow rate cm3/s 16 scfm
Safety factor| 1.25
Qr. Total system design flow rate 972:; fnrg%s 20 scfm
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November 2015 APPENDIX J-10 1404221
Calculation Sheet
Pilot Study - Flow Rates
Facility Name: Lovington 66 Designed by: Matthew C. Crews, P.E.
Facility ID No.: 1489 Reviewed by: Clay Kilmer
Date: 11/3/2015 Project Number: 1404221

o %, LGy

Value entered
Calculated value

H 4" IMR,/R) TO1E-02 Constant
(ref.: from USA Corps of Eng., June 2002)
DPE Wells:
Metric Units English Units
K Hydraulic conductivity cm/s 3.4 fid
Hw Water viscosity 1.01E-02  g/cm-s 0.0101 cp
Pw Water density (at 20C) 9.79E-01  g/cm3
g Gravitational acceleration 9.81E+02  cm/s2
k Soil intrinsic permeability (k=Kp,/gp,,) cm2 darcy
Ha Air viscosity 1.80E-04  g/cm-s 0.018 cp
Pam Atmospheric pressure = 12.23 psi at 5,000 ft elevation 1.0234E+06 |g/cm-s2 1.01 atm
P Pressure (suction) at the extraction well 112090 glcm-s2 0.1106 atm
P, Absolute pressure in extraction well (Pw=Patm-P) 9.11E+05 [g/cm-s2 0.90 atm
P, Pressure at radius of influence 3363 g/cm-s2 0.0033 atm
Pgy Absolute pressure at radius of influence (P, =Patm-Px) 1.0200E+06 g/cm-s2 1.0067 atm
b Vadose zone thickness 1798.3 cm 59.0 |ft
R, Radius of influence 457.2 cm 15.0 |ft
H' Unit of length screened 30.5 cm 1.0 |#t
H Total screened length/well 598.6 cm 196 |ft
Ry, Radius of extraction well 5.08 cm 20 [in
inof H,0 PSI Kpa in of Hg Atm mmHg
P.ml 4109 14.8 102.338 30.22 | 1.010 | 767.6
P 45.0 | 1.6 11.209 3.31 0111 841
P, 365.9 13.2 91.129 26.91 0.899 683.5
P, 1.35 | 0.05 0.336 0.10 0.0033 25
PRI 409.50 14.79 102.00 30.12 1.0067 765.08
QH Flow rate/unit of length screened 11.23 cm3/s IH' 073 cfm/H
Q Total flow rate / well 6721 cm3/s 14 scfm
Noofwells[____ 1 |
Qran Total flow rate cm3/s 14 scfm
Safety factor 1.25
Qs Total system design flow rate 8742062 ::n";%s 18 scfm
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