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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 ID 7782), 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

171 38-4.

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 also 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 Alisup’s convenience store and self-service gasoline

station (AlIsup’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. Golder 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:

• July 1991 — AEI Tank, Inc. (AEI) 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.

• 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).

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

a 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).

a 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.

• March 1992 — AEI 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.

a June 1992 — Billings & Associates, Inc (BAI) 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.

a September 1993 — BAI completed a 2nd 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-i, were installed.

I 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-i, which Billings attributed to leaking well casing.

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

a November 2007 — Golder completed a Continued Secondary Investigation in which three
downgradient wells (W-i9, W-20, and W-2i) were installed and a NAPL bail down test
was completed on wells W-2 and W-3. The downgradient extent of contamination was
delineated.

a August 2008 — Golder completed four quarters of groundwater monitoring at the
Lovington 66 site.

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

Golder
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• 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.

• 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.

• 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.

Golder
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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 Waistad Oil Company, Responsible Party, to allow Golder and subcontractors to enter the

property to perform well installation 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 DPL 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,

Golder
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Roswell, New Mexico conducted the NAPL bail-down and recovery tests of wells 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.

2A 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 well. 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 asphalt

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

Golder
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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 82605,

respectively. The sample was also tested by EPA Method 60105 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 1-6 system. The key components of the 1-6 testing system

are:

• Roots RAI-33 and RAI-22 blowers;

• Horiba® Vapor Analyzer;

• Solinst interface probes;

B Lumidor 02 meter;

B Vaporflowgauges;

• Liquid volume/flow meter;

• Barometric pressure meter;

• V-i vacuum box;

• Redi-Flo 2 total fluids submersible electric pump;

• Internal combustion engine; and

B Moisture knockout tank;

Groundwater extraction during testing was accomplished using a Gtundfos 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 1-6 system

-: Golder
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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

liquid 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-i). During the initial two hour step of the test, induced vacuum was

maintained at 40 inches of water (inches H20), producing a vapor flow 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 H20, 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 H20, 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 H20, 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 826DB 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

Golder
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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 I.

j1-: Golder
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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-l, 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 (ft2/d) in well W-3 to

0.66 ft2Id 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.

‘:Go1der
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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 H20. 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 H20 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.lgallons 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:

• Wells W-1, W-2, and W-3 were in vacuum communication with DPE;

• The sub-surface medium is most likely isotropic;

• An average induced vacuum of 60.3” H20 was required to produce a well flow of
18.83 scfm;

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

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

• 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

• 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)l and soil permeability; copies of the

Golder calculation sheets are included in Appendix]. The effective ROl 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 H20, respectively.

Golder
140-42Z1_4_Iovington 66 rpt..f_20151109.docx .ASSOCI1IteS



November2015 10 1404221.4

Using the NMED standard of 3 percent of the applied welihead vacuum, the greatest ROls were generally

achieved at the lower applied welihead vacuum settings (40 and 60 inches H20). As such, the

recommended welihead vacuum setting for soil vapor extraction would be between 40 and 50 inches

H20. A higher ROl would be anticipated during a continuous full-scale operation; therefore, Golder

recommends an effective ROl 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 welihead 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 H20 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 ROl of 10 feet and 14 scfm (approximately 0.7 scfm per foot of well screen) using an ROT 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:

a The average vacuum induced was 60” H2O;

a The average W-1 vapor flow was 9.51 scfm;

a The average groundwater pump rate was 3.47 gpm with a maximum of 3.70 gpm;

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

a 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;

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

Golder
140-4221_4_lovington 66 rpt_f_20161 109.docx -
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• 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” H20;

• 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:

a The average hydrocarbon levels decreased 4,662 ppmv;

a The average vacuum induced was 68.46” H2O; an increase of 8.16” H20;

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

a The average groundwater pumping rate was 4.35 gpm with a maximum of 4.50 gpm;

a The average groundwater depression was 5.50-ft below static water level; and

a 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.

-: Golder
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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.

4.1 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 NAP L-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 fluids 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.

Golder
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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 H20, indicating a maximum well spacing of approximately

20 feet. A higher ROl 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.

Golder
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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 Benzene Toluene MTBE

Sampled Benzene Xylenes BTEX

DPE-1 7/12/2015 1,500 3,600 420 950 6,470 620

Notes: All concentrations in milligrams per cubic meter fmg/m 3)

BTEX Benzene, Toluene, Ethyl Benzene, and Xylenes
MTRE methyl tertiary butyl ether
Volatile Organic Compound data are by EPA Method 8260B.

Golder
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Hydrated
Bentonite Pellet
Annular Seal

I
Schedule 40
4-diameter FTJ
Blank Casing

SOIL DESCRIPTION

- ASPHALT
- SILTY SAND, SLIGHTLY MOIST, DARK BROWN
- (7YR. 7/2)

CALICHE, WHITE TO PINK, SLIGHTLY MOIST, NO
ODOR (7.5YR 7/2)

CALICHE, SOME SILT. LIGHT BROWN WTH WHITE
AND PINK, SLIGHTLY MOIST, NO ODOR (2.5YR,
6/3)

CALICHE, LIGHT BROWN TO WHITE. SOME PINK.
- SLIGHTLY MOIST, NO OD&R (7 5YR, 7/2)

CALICHE WITH GRAVEL (1/2’ DIA.), WHITE TO
PINK, SLIGHTLY MOIST, NO ODOR (7.5YR, 8/2)

CALICHE SAND WTH GRAVEL (1/2’ DIA.), WHITE
TO PINK, SOME PINK, SLIGHTLY MOIST, NO ODOR
(75YR, 7/2)

SAME AS ABOVE WITH SOME SANDSTONE

CALICHE WITH SAND AND SOME GRAVEL
(1/4-1/2”), LIGHT BROWN TO PINK, SOME ODOR,
SLIGHTLY MOIST (7.5YR, 8/3)

— CALICHE SAND, STRONG ODOR, WHITE TO PINK,
- LIGHT BROWN, SLIGHTLY MOIST (7.5YR, 7/3)

FLUSH WELL DIAGRAM

O5
1.O’bgs ,

LUa
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41.0’ bga

45.0’ bgs
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—
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— Sand Filter Pack
:.t 20/40 Silica Sand

— ‘“‘: 0,010” slot

I — Schedule 40
. 4-diameter

FTJ PVC Screen

t WL=64.08’

—

— Below Casing Top

—
‘-:

07/12/15

— Sand Filter Pack
— •.:... 20/40 Silica Sand

— Borehole
C)i,tr’ 7-7/8”

L
0

LU

U0

0

LILU0
0

CUTTINGS RETURNING, WET, SATURATED

SAND WTH SILT, BROWN, WET, SLIGHT ODOR
- (7.5YR, 6/3)

Project’ Lovington66 LOVINGTON 66, 424 SOUTH MAIN
Dnlling Company: Harnson and Cooper LOVINGTON, NEW MEXICO
Dnlling Rig/Bit. Air Rotary Ingersol Rand 00- 7-7/8”

BORING LOG! WELL CONSTRUCTION
Driller Kenny Cooper

DETAIL DPE-1Start Date: 6/14/15
FIGURE 4Completion Date: 6/14/15

Logged by: PhiIIip Carnllo

Boring Depth: 75.0 feet below ground surface
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Appendix A: Photographic Log

PHOTO I

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

201 5-06-14

PHOTO 2

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

201 5-06-14

‘#Golder
Associates140-4221 4 appendix a.docx



November2015 PageA-2 of A-18 1404221

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
Associates140.4221 4 appendix a dccx
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PHOTO 5

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.

201 5-06-14

Go1der
Associates140-4221 4 appendIx a dccx
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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

cGoider
Associates140-4221.4 appendix a dccx
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PHOTO 9

Silica sand was packed
around the well screen to
approximately 3-ft above
the top of the screen.

201 5-06-14

PHOTO 10

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

2015-06-14

%“;

I

Golder
Associates140-4221 4 appendix a dccx
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PHOTO If

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

Golder
Associates

z..- ;

140-4221A appendix adocx
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The water content of DPE 1
contained sediment and
suspended solids.

201 5-06-14

.

.-‘

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

Golder
-. Associates140-4221 4 appendix a dccx
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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.

201 5-06-14

:-,
S

,

PHOTO 16

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

2015-07-12

I i1

Golder
Assodates140-4221 4 appendix a docx



:: November2015 PageA-9ofA-18 1404221

:

PHOTO 17

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

2015-07-12

PHOTO 1$

The pilot test was focused
on DPE-1.

2015-07-13

Golder
Associates140-4221 4 appendix a doex
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PHOTO 19

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

201 5-07-i 2

PHOTO 20

W-2 is shown.

201 5-07-12

-.1”•
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PHOTO 22

AcuVac Inc. installing the
apparatus for testing.

2015-07-12

Associates

November2015 Page A-li of A-18 1404221

.
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.- —

PHOTO 21 c

W-3 is shown. .

201507 12
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a
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140.4221.4 appendix a.docx
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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

Golder
Associates140-4221 4 appendix a docx



—z-

.

.

November2015 PageA-l4ofA-18 1404221
. 4—-

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

Golder
Associates140-4221 4 appendix a dccx
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)

Jj
PHOTO 29

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

201 5-07-13

:
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

-

%4
,

c
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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Plumbing for remediation ..
system connection

\
PHOTO 35

During testing, plumbing —

connectionsfora -

remediation system was f
noted. W-1 is shown.

2015-0713

. .?.,
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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

This License to Install Monitoring Wells (“License”) is dated fli?cIk /2 , 201-4, between
McDONALD’S CORPORATION, a Delaware corporation of One McDonald’s Plaza, Oak Brook,
IL 60523 (“McDonald’s”), Golder Associates, Inc., a New Mexico corporation, of 5200
Pasadena N.E., Suite C, Albuquerque, NM 87113 (“Consultant”), and Mr. Robert Murrell,
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 (collectively referred to as “Licensee Parties”), a revocable, 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 close 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 tights 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 completion.
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 all 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
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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 possible, 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 requited 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 submiftals
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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 Wells 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 McDonald’s, Operator, and their subsidiaries and affiliates, from and against any
and all claims, losses, causes of action, judgments, settlements, fines, penalties, 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 mailer 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 — VIII 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 include
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 consultants (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 Consultant’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 Consultant 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 cancellation 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 default. 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. If 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, Illinois 60523, Attn: Director, U.S. Legal Dept. #091, UC: 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:

Its: Designated Reøresentative of Waistad Oil Company

STATE OF (ikJ-AHOHA

COUNW OF
SS

______of______

a behalf
of the

(‘
/ / I Iii /9 Ic;,

My commission expires i, / / / ci-O t a iioj
•1
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CONSULTANT:

By: Rok&r/ tki
lt-N?yJ

STATE OF_____________

COUNTY OF %J24JIJ&
SS.

2Oj,
Ac befo___

___ ___

tbeha
of the

_______________

Public

My commission expires

____________________

McDONALD’S:

McDONALDy RPOR 10 a Delaware corporation

Its: -?v?4
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FIGURE 7

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

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

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

Figure 1 --Attachment to McDonalds Lovington NM Site Access Agreement.



FIGURE 2

[Well installation specifications, as applicable]
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Figure 2--Well installation specifications
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EXHIBIT A

PROPERTY LEGAL DESCRIPTION
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EXHIB!T C

LABORATORY TESTING ANALYTES



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

Analvte CAS Number CROL .cl/La CROL
g/Kgb

Benzene 71-43—2 1 5

Bromcbenzene 108—86--i 1 5

3romochloromethane 74—97—5 1 5

Bromcdichloromethane 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

Chiorodibromomethane 124-48-1 1 5

Chioroethane 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-Chiorotoluene 106—43—4 1 5

i,2—Dibromo-3-chloropropane 96—12-8 1 5

1,2—Dibromoethane 106—93—4 1 5

Dibromomethane 74-95—3 1 5

l,2—Dichlorobenzene 95—50—i 1 5

1,3—Dichlorobenzene 541—73—i 1 5

l,4—Dicilorobenzene 106—46—7 1 5

Dichiorodifluoromethane 75—71—8 1 5

1,1—Dichioroethane 75—34—3 1 5

1,2—Dichioroetliane 107—06—2 1 5

1,1—Dichioroethene 75—35—4 1 5

cis—1,2—Dichloroethene 156—59—2 1 5

trans—1,2—Dichloroethene 156—60—5 1 5

8260CRF
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1,2-Dichloropropane 78—87—5 1 5

2,2—Dichioropropane 594—20—7 1 5

1,3-Dichioropropane 142—29—9 1 5

1,1—Dichioropropene 563—58—6 1 5

Ethylbenzene 100—41—4 1 5

Hexachlorobuzadiene 87—68-3 1 5

Isopropylbenzene 98—82-8 1 5

p—Isopropyltoluene 99—87—8 1 5

Nethylene chloride 75—09-2 1 5

Naplitlialene 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

Tetrachlorcethene 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—Trichioroethane 79—00—5 1 - 5

Trichloroetliene 79—01—6 1 5

irichlorofluoromethene 75—69—4 1 5

1,2,3—Trichioropropane 96—18—4 1 5

1,2,4—Trimetliylbenzene 95—63—6 1 5

1,3,5—Trimethylbenzene 108—67—8 1 5

Vinyl chloride 75—01—4 1 5

o—Xylene 95—47—6 1 5

m—Xylene 108—38—3 1 5

p—Xylene 106-42—3 1 5

?etliyl—t—butyl ether 163-40—44 1 5

[ Dichiorofluoromethane 75—43—4
]_1

5

a Based on 25 mL water purge. b Based on wet weight

826 OCRF
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Golder Associates Inc.
5200 Pasadena Blvd NE, Sufte C
Albuquerque, NM U5A87113 çr
Telephone: (505) 821 3043 Pissociates
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.

Clay Kilmer
Sr. Hydrogeologist

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

LCK/lck

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



Golder Associates Inc.

9
52OoPosadenaN,sue Golder

Ô

Telephone (505) 821-3043 Associates
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., it5 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: Keith Pearson, Pearson Oil Company
Property Street Address: 424 South Main Street

McDonald’s Restaurant
(See attached Figure)

City, State: Lovington, 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 Mexico’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.

. 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 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 colder Associates Inc.

_____

ClaKiImer
Project Manager

May30, 2014

Date Date

GOLDER ASSOCIATES: OPERATIONS IN AFRICA, ASIA. AUSTRALASIA, EUROPE, NORTH AMERICA AND SOUTII AMERICA
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November2015 130-2545

Well W-1 Test

Date: 312912015
Data by: C. Khmer

Well Screen Interval (ft): 50-70

Depth to NAPL (ft): 57 92

Depth to Water (ft): 64 40

Well W-1 j Well W-2 I Well W-3
- — - . -

-— Rotameter Flow Rate Corrected
—

_____________Radius

to Production Well (ft)
Time xlapsed Timi

R = = 30
— Flow Rate Correction Flow Rate PID (ppm) Temp F Comments

________ __________

Induced Vacuum, (Inches H50) —- - —

Factor (SCFM)

12.29 PM

___________

05 0.05 0.010 —

__________ ___________ _________ _________

°re-test Gauge Reading
1230PM 000 32 005 0010 — 1 048 2 10 3460 752 Stan STEP 1
12.35 PM 0.05 35 005 0.010 —

_________ __________ ________ ________ ___________________

1239PM 009 35 0.06 0020 — —

________ ________ _______ _______ ________________

12.40 PM 0:10 45 007 0.022 — — 1 067 427 6620 76.4 .Slart STEP 2
12.45 PM 0.15 45 0.07

0022 — —

_________ __________ ________ ________ ___________________

12:49PM 019 45 0.07 0.022

_________ __________ ________ ________ ___________________

12:50 PM 0.20 55 0.09 0.030 — — 1.082 5,41 8040 76.4 Start STEP 3

12.55 PM 0.25 55 0.08 0.030 —

__________ ___________ _________ _________ _____________________

12.59 PM 0.29 55 0.08 0030 —

__________ ___________ _________ _________ _____________________

1:00PM 0.30 65 0.09 0.035 _5 5_ 1.101 6.06 8530 79.3 Start STEP 4
1.05 PM 035 65 0.09 0.035 — —

_________ __________ ________ ________ ___________________

1:09 PM 0:39 65 0.09 0.035 — —

_________ __________ ________ ________

1:10PM 040 75 0.08 0.032 — — 1.115 7.81 7020 773 Start STEPS

1:15 PM 0.45 75 0.07
0.030 — 7

_________ __________ ________ ________ ___________________

1:19PM 049 75 0.07 0.030 — —

_________ _________ ________ ________ ___________________

1:20 PM 0.50 86 0.08 0.038 — 1.134 9.07 5020 77.1 Start STEP 6
1:25 PM 0.55 86 0.07 0.037 9.5

__________ __________ _________ _________ _____________________

1:29 PM 0.59 86 0.07 0.037 8.5

_________ _________ ________ ________ ___________________

1:30 PM 1:00 100 0.07 0.037 10 1.160 11.60 4442 77.7 Start STEP 6
1 35 PM 1.05 100 0 07 0.037 10

__________ __________ _________ _________ _____________________

1:39PM

.

1:09 100 0.07 0037 10

_________ _________ _______ _______ __________________

1:40PM 1:10 MaxVac)olOO) 0.08 0.020 33

________ ________

4250 78.4 StartSTEP7
1:41 PM 1:11 Max Van 1>100) 007 0030 26

_________ _________ _______ _______ __________________

1.45 PM 1:15 Max Van 1>100) 0.08 0,035 23

_________ _________ ________ ________ ___________________

1:50 PM 120 Max Van (0100) 007 0.030 22

_________ _________ ________ ________

End STEP 7
1:54 PM 1.24 1.1

_____________ _________ _________ _________ _______ _______

Residual Vacuum

1.56 PM 1 ‘26 0 75

_______________ __________ __________ ___________ _________ _________

Residual Vacuum
1.58 PM 1.28 045

_______________ __________ __________ ___________ _________ _________

Residual Vacuum
1.59 PM 1 29 03

_____________ _________ _________ _________ _______ _______

Residual Vacuum
200PM 1.30 025

______________ _________ _________ __________ ________ ________

Residual Vacuum
203PM 1 33 015

______________ _________ _________ __________ ________ ________

Residual Vacuum
Flaw rate correction factor calculated in accordance with altached document

Well W-2 Test

Date: 312912015
Data by: C. Kilmer

Well Screen Interval (ft): 50-70

Depth to NAPL (5): 56 88

Depth to Water(S): 63 65

Well W-2 I Well W-1 I Well W-3
Flow Rate Corrected

- . Radius to Production Well )ft) Flow Rate
Time zlapsed Time

R —0 I R 30 R= 43 (SCFM)
Correction Flow Rate PlO (ppm) Temp F Comments

_________ __________

Induced Vacuum, (Inches t-lO)
Factor (SCFM)

2 06 PM

___________

0 0 050 0.000

__________ __________ __________ _________ _________

-‘re-test Gauge Reading

2 10 PM 0 00 34 0 050 0005 5 5 1 038 5.71 4943 62 9 Start STEP 1
215PM 005 34 0.070 0010

________ ________ ________ _______ _______ ________________

2 19 PM 0.09 34 0080 0.015 5.5

_________ _________ ________ ________ ___________________

2.20 PM 0.10 44 0.090 0020 7,5 1 061 796 4690 71.2 Start STEP 2
2.25 PM 0:15 44 0,110 0,030 7

_________ _________ ________ ________ ___________________

2.29 PM 0,19 44 0.110 0,030 7

_________ _________ ________ ________ ___________________

2:30 PM 0,20 55 0.110 0.030 9 1.070 9.72 4328 73.4 Start STEP 3
2.35 PM 0:25 55 0.120 0.033 8.5

__________ __________ _________ _________ _____________________

2:39 PM 0.29 55 0.125 0.040 8.5

__________ __________ _________ _________ _____________________

2.40 PM 0.30 65 0.120 0.038 10.5 1.095 11.50 3770 73.7 Start STEP 4

2:45 PM 0:35 65 0.125 0.045 10

__________ __________ _________ _________ _____________________

2:50 PM 0:40 65 0,130 0.055 10

_________ _________ ________ ________ ___________________

2:54 PM 0:44 65 0.125 0.052 10

_________ _________ ________ ________ ___________________

2:55PM 0.45 75 0.130 0045 11.5 1.113 1280 3971 74.6 Start STE!
3:00 PM 0.50 75 0.130 0.052 11

_________ _________ ________ ________ ___________________

3.04 PM 0 54 75 0.125 0.045 10.5

__________ __________ _________ _________ _____________________

3:05 PM 0.55 88 — 0.130 0.048 13 1.134 14.74 3665 73.5 Start STEP 6
3:10 PM 1,00 90 — 130 0,055 12

_________ _________ ________ ________ ___________________

3:14PM 104 90 — .120 0040 12

_______ _______ ______ ______ _______________

3:15 PM 1 05 102 — 110 0040 15 1.160 1740 3322 737 -Start STEP 7
320PM 1.10 102 — .120 0,055 14

________ ________ _______ _______ ________________

3:24 PM 1:14 102 0.110 0035 14

_________ _________ _______ _______ __________________

3.25 PM 1:15 Max Vac (‘100) 0.100 0.020 35

_________ _________

303 72.8 -Start STEP 8
3:30 PM 1:20 Max Vac (‘100) 0.090 0.030 25

_________ _________ ________ ________ ___________________

3:35 PM 1 25 Max Vac (0100) 0.100 0.040 22

__________ __________ _________ _________

Rnd STEP 8
Fiowmle correction factor calcalaiedin accordance with attached dxcumeni
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Well W-3 Test

Date: 3129)2015
Data by: C. Khmer

Well Screen Interval tft):
Depth to NAPL (if):

Depth to Water (ft):

Well W-3 I Well W-1 I Well W-2
Flow Rate Corrected

Time Elapsed Time
R 0

RadIus to Production Wll (if)
R

Flow Rate
Correction Flow Rate PlO (ppm) Temp F Comments

Induced Vacuum, (Inches HO(
Factor (SCFM(

10 36 AM 0 0.02 0.07 — Pre-test Gauge Reading

1041 AM 0.00 34 000 0,15 — — 1 035 4 14 2037 597 Start STEP 1
1044AM 003 34 000 015 —

1050 AM 0.09 34 0.00 0.10 —

1055 AM 0:14 34 0.00 0.10 — —

11:00 AM 0:19 45 0.01 0.12 — 1.055 6.33 6100 642 Start STEP 2

1105 AM 0:24 45 0.01 0.12 — —

11:09 AM 0:28 45 0.01 012 — —

11:10 AM 0:29 55 0.01 0.12 — —. 1.074 8.59 7287 683 Start STEP 3

11:15AM 0:34 55 0.01 012 — —

11:19AM 0:38 55 0.01 0.12 — —

11:20AM 0:39 68 0.01 0.13 10 1.093 10.93 4720 66.5 -itaifSTEP4

11:25AM 044 67 0.01 0.12 9
11:29AM 0.48 67 0.00 0.10 8
11:30 AM 0:49 80 0.00 0.10 11 732 9tart STEPS

11:35AM 0:54 80 0.00 0.10 10.5
11:39AM 0:58 80 0.00 0.10 10
11:40AM 0.59 100 0.00 0,10 14 1.157 16.19 4350 743 .StartSTEP6
11:45AM 1:04 100 0.00 0.10 13
11:49AM 1:08 100 0.00 0.10 12
11:50 AM 1:09 Max Vac (‘100) ‘ 0.00 010 34 3430 74.8 Start STEP 7

11:51 AM 1:10 Max Vac (‘100) 0.00 0 10 30
11:55 AM 1:14 Mae Vac (‘100) 0,00 010 . 23
12:00 PM 1:19 Max Vac (‘100) 0.00 010 21.5
12:05 PM 1:24 Max Vac (‘100) 0.00 010 20
12:10 PM 1:28 Max Vac (‘100) 0.00 — 10 20 dnd Step 7

F*jwmte caeec6an facto, cahcu)atedm eum,dance w#6 a5admd document

50-70

57.01

6360



Correction Formulae & Sizing

Home About Us I Products I Flowmeter Sizing I Flowmeter Calibration Services I Flowmeter Selection Guide I Contact Us I Catalog

Flowmeter Sizing

Gas Flowmeter Sizing Click Here To Download A Printable Version
Variable area flowmelers 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.

GAS CORREC71ON FORMULA

Page 1 of2

714.B91.0008rØ

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 Correction 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 measure for air flow

Step 2: Calculate Gas Correction Factor from given values

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

__________‘F

• Operating Back Pressure:_________ PSIG
• Specilic Gravity of Gas:

________

@STP

From To SCFM

SCFH Divide by 60

SCIM Divide by 1,728

SLPM Divide by 28317

SM’/MIN Multiply by 3531

SMIHR Multiply by 05885

NM’IMIN Multiply by 3799

NM’IHR Multiply by 06331

SCCM Divide by 28,317

KG/MIN Multiply by (2938’ SpGr)

KGIHR Multiply by (049 * SpGr)

LBS/MIN Multiply by (13.33 *SpGr(

LBS/HR Multiply by(0.2222 — SpGr(

LBS/DAY Multiply by (0 00926 — SpGr)

From To SCCM

SCFM Multiply by 28,317

SCFH Multiply by 472

SCIM Multiply by 1639

SLPM Multiply by 1,000

From To PSIG

toot Water Divide by 2 308

Inch Water Divide by 2773

mm Water Divide by 704

inch Hg Divide by 2 036

mm Hg Divide by 51 7

kg/cm’ Multiply by 14228

kPa (kPa’101.3)X147

From To PSIG

Pa lPa—101 300) X 147

PSIA Minusl47

ATM (ATMX147)—14.7

Tom ((Tort’760) X14 7)— 14.7

Bars ()Bars—1.013( X14.7l— 14.7

Millibar ((Millibars—1013( X 14 71—14.7

Liquid Flowmeter Sizing Click Here To Download A Printable Version
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 Gra vityCorrect/on 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 at measure
to a standard unit ot measure for water flow.

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:

__________cpu

@Operaling Conditions
• Specific Gravity of the Float to be used:

____________

Temperature Conversions

From To Fahrenheit

Centigrade CC X 1 8) + 32

Kelvin l’K— 273 1511 8 * 32

‘Rankine R —45967

Customer Gas Flow Rate

_________________

Converted Gas Flow Rate

_______________

SCFM / SCCM

Gas Flow Rate Conversions

Gas Density Conversions

From To Spec/Ic Gravity

LBSIFT’ Divide by 0075

KG/k? Divide by 1 2

Mol’M Divide by 29 0

9/cm’ Divide by 00012

Pressure Conversions

SLPH

SM’/MIN

SW/HR

NM’/MIN

NM’/HR

KG/MIN

KG/HR

LBS/MIN

LBS/HR

Multiply by 1667

Multiply by 1,000,000

Multiply by 16,667

Multiply by 1,075,785

Multiply by 17,929

Multiply by (832,000 — SpGr)

Multiply by (13.876’ SpGr)

Multiply by (377,500 • SpGr)

Multiply by 16,292 SpGr(

Gas Correction Factor (GCF) formula

ACFM Multiply by [[(Operating PSIG+14 711530)1 —[(14 7))Operating ‘F+460(]]

/ [(Gas Specific Gravity) X lOperating Temperature + 460)]

GCF = \J [136) X (Operating Ba&pressure * 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 =

Float Specific Gravity

Teflon 220 3t6SS

Glass 253 Hastelloy C

Sapphire 399 Carboloy

Titanium 4 50 Tantalum

36LSS 803

Liquid Density Conversions

8 04 From To Specihc Gravity

8 94 LBS/FP Divide by 62 4

1500 KG/k? Divideby 1,000

1660 API [1415 ‘1131 5.API)[

g/as’ = SpGr

http ://www.kinginstrumentco.com/correctionformulae/correctionformulae.html 9/29/2015



Correction Formulae & Sizing Page 2 of 2

Liquid Specific Gravity Correction Factor (LSGCF) formula:
Cuatomer Liquid Flow Rate

_________________

Converted Gaa Flow Rate

________________GPM

I CC/MIN
LSGCF (Float Specific Gravity — Specific Gravity at the Metered Liqaidi

Liquid Flow Rate Converaions

Frow To GFM Fwm To CC/MIN ((float Specific Gravity - 1 0) X (Specific Gravity of the Metered Ftuidlj

GPH Divide by 60 GPM Multiply by 3,765

CC/MIN Divide by 3,785 GPH Multiply by 6306
3. Determine the Water Equivalent Flow Rate

CC/HR Divide by 227,100 CC/HR Divide by 60

LPM Multiply by 3785 LPM Multiply by 1,000 Water Equivalent Flow Rate = Cuatomer’a Liquid Flow Rate + LSGCF Water

LPH Multiply by 227 1 LPH Multiply by 1667 Equivalent Flow Rate =

________________________

M’/MIN Multiply by 2642 M’/MIN Multiply by 1,000,000 4. Calculate the maximum or minimum flow rate for the customers

M’/HR Multiply by 4402 M’frlR Multiply by 16.667 conditions. (customer Liquid Flow Rate Scale)

PINTS/WIN Divide by 8 PINTS/MIN Multiply by 473 1 Cuatomer Liquid Flow Rate Scale = Catalog Flow Rate • LSGCF © 70” F
EP/MIN Multiply by 748 FP/MIN Multiply by 28,320 Custower Liquid Flow Rate Scale =

_____________________

PP/HR Divide by 8021 PP/HR Multiply by 472

KG/MIN Multiply by 10264 “ SpCr( KC/MIN Multiply by (1,000 + SpGr)

KG/HR Divide by (227 X SpGr( KG/HR Muluply by (1667 • SpGr)

LBS/MIN Divide by (8347 X SpGr( LBS/WIN Multiply by (4536 • SpGr(

LBS/HR Divide by (500.8 X SpGr( LBS/HR Multiply by (756 ÷ Spgrl

GMS/MIN Divide by (3,785 X SpGr( CMS/MIN Divide by SpGr

GMS/HR Divide by (227,000 X SpGr( GMS/HR Multiply by 3785 Divide by (BOX SpGr(

The company Mission
“To produce the finest group of rotameters ever void”

We am committed to:
Clearly understanding and tulhlling our Customary’ needs and eupectations or timely delivery, product performance and value.
Fostering pwducbve. long-term relahonahips with Suppliers by aligning their goals with the needs ot our Customers.
Methodically improving our production systems to create twa quality and productivity enhancements that directly benefit our Customers
A culture that values continuous improvement iv our products services, and personal relationships.

Ph: (7141 891-0005:0. aalesl5:kinninstrumestco com 12700 Pale Dove Garden Grove, CA 92841 ( Cuality Made In The US A

http ://www.kinginstrumentco.com/correctionformulae/correctionformulae.html 9/29/2015
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BARNHILL NAPL BAILING AND RECOVERY DATA



Well: W-1 Baildown/Slug Test Field Form Site: Walstad Oil Co., Lovington, NM

BaildownlSlug Test Data
Site: Walstad 66 Lovington
Well: W-1
Date: 612115 - 6/4115
Project#: 1404221 Site Name: Walstad Oil Co.

Well: W-1 Samplers: Barnhill/Beagles

Evacuation Method: Bailing Weather: Warm Sunny

Borehole Diam: 8 inches

Well Information LNAPL nformation
Casing Diameter (Inches): 4 IFluid Type: Gasolline
Total Depth (Ft): 70.03 Volume Removed: 16 gallons
Static Depth to Product (Ft) 58.11 Evacuation Method: bailing
Static Depth to Water (Ft) 64.89 LNAPL Removed: 5.75 gallons removed

Filter Pack Specific Yield
(LNAPL)

0175
Effective Well Radius

(ft)

LNAPL Well Volume
6.78 x 0668

U

4.40g psh

. NAPL
. Time Elapsed Time DTP DTW

Period Date
(HH:MM:SS) (Minutes) (feet) (feet)

Thickness Comments

Bailed 06/02/15 9:3900 4 gals NAPL
Bailed 06/02/15 944:00 1 gal NAPL, 3gal water
Bailed 06/02/15 950.00 0.75 gal NAPL, 3.25 gal water
Bailed 06/02/15 9:55:00 trace NAPL, 4 gal water

: — 06/02/15 9:5700 start recovery 0 60.51

: — 06/02/15 9:5730 0.5 60.41 60.51 0.10

: 06/02/15 9:5800 1.0 60.26 60.27 0.01
-5 06/02/15 9:58:30 1.5 60.16 60.17 0.01
-5 06/02/15 9:59:00 2.0 60.06 60.07 0.01
- 06/02/15 9.59:30 2.5 59.91 59.94 0.03
-5 — 06/02)15 10:00:00 3.0 59.88 59.90 0.02

: — 06/02115 10:00:30 3.5 59.85 59.87 0.02

: — 06/02/15 10:01:00 4.0 59.84 59.86 0.02

: — 06/02/15 10:01:30 4.5 59.81 59.83 0.02

: — 06/02/15 10:02:00 5.0 59.79 59.81 0.02
-

— 06/02/15 10:02:30 5.5 59.77 59.79 0.02
- 10 06/02/15 10:03:00 6.0 59.74 59.78 0.04
-10 06/02/15 10:04:00 7.0 59.71 59.77 0.06 Water level peak vaule

- 10 06/02/15 10:05:00 8.0 59.68 59.79 0.11
- 10 06/02/15 10:06:00 9.0 59.67 59.81 0.14
- 10 06/02/15 10:07:00 10.0 59.65 59.84 0.19
-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 60.19 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 0.86
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 — 1:10:00 73.0 59.42 60.43 1.01
60-180 06/02)15 — 1:20:00 83.0 59.40 60.51 1.11
60-180 06/02)15 — 1:30:00 93.0 59.37 60.57 1.2
60-180 06/02)15 11:40:00 103.0 59.36 60.65 1.29
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

Dl Te Wefl 1-3_LCK dxiW-1 Page 1 of 6



Well: &.i Baildown/Slug Test Field Form Site: Walstad Oil Co. Covington, NM

. NAPL
. Time Elapsed Time DTP DTW

Period Date
(HH:MM:SS) (Minutes) (feet) (feet)

Thick:ess Comments

60-1 80 06/02115 12:10:00 133.0 59.27 6088 1.61
60-180 06102115 12:20:00 143.0 59.26 60.92 1.66

60-180 06102115 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 06/02115 12:50:00 173.0 59.19 61.11 1.92

60-180 06/02/15 13:00:00 183.0 59.17 61.16 1.99
60-180 06/02115 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 5904 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 4.44

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 1533.0 58.16 64.40 6.24

180+ 06/03/15 12:30:00 1593.0 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

DeTesWe 1.3LCKxAN-1 Page 2 of 6



Well: W-2 Baildown/Slug Test Field Form Site: Walstad Oil Co., Lovington, NM

Baildown/Slug Test Data
Site: Walstad 66 Lovington
Well: W-2
Date: 612115 - 6/4/15
Project#. 1404221 Site Name: Walstad Oil Co.

Well: W-2 Samplers: Barnhill/Beagles

Evacuation Method: Bailing Weather: Warm Sunny

Borehole Diam: 8 inches

Filter Pack Specific Yield
(LNAPL)

Well Information LNAPL nformaton
Casing Diameter (Inches): 4’ Fluid Type: Gasolline
Total Depth (Ft): 69.55 Volume Removed: 16 gallons
Static Depth to Product (Ft) 57.07 Evacuation Method: bailing
Static Depth to Water (Ft) 64.26 LNAPL Removed: 7.2 gallons removed

0.175
Effective Well Radius

(ft)

LNAPL Well Volume
7.19 x 0.668 = 4.80 gallons

4.8 gal psh

El

1

H

El

El

U

El

j

El

. . Total
. Time Elapsed Time DTP DTW

Period Date thickness Comments
(HH:MM:SS) (Minutes) (feet) (feet)

(feet)

Bailed 06/02/15 1136:00 4 gal NAPL

Bailed 06/02/15 11:44:00 2 gal NAPL, 2 gal water

Bailed 06/02115 11:53:00 1.2 gal NAPL, 2.8 gal water

Bailed 06/02/15 12:02:00 trace NAPL, 4 gal water

0- — 06/02/15 12:04:00 start recovery 59.30 59.32 0.02

0- 06/02/15 12:04:30 0.5 59.14 59.17 0.03

0- 06/02/15 12:05:00 1.0 59.01 59.06 0.05

0- — 06/02/15 12:05:30 1.5 58.94 59.02 0.08

0- — 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- — 06/02/15 12:07:00 3.0 58.79 58.91 0.12

0- — 06/02/15 12:07:30 3.5 58.75 58.88 0.13

:5 — 06/02/15 12:08:00 4.0 58.73 58.86 0.13

- 06/02/15 12:08:30 4.5 58.71 58.86 0.15
06/02/15 12:09:00 5.0 58.70 58.86 0.16

-it) 06/02/15 12:10:00 6.0 58.69 58.85 0.16

-10 06/02/15 12:11:00 7.0 58.66 58.85 0.19

- 10 06/02/15 12:12:00 8.0 58.65 5885 0.20

-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

lu -30 06/02/15 12:16:00 12.0 58.63 58.85 022 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 59.14 064

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 0.66

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 Te W& 1.3_LCK xINV.2 Page 3of6



Well: BaildownlSlug Test Field Form Site: Waistad Oil Co., Lovington, NM

. Total
. Time Elapsed Time DTP DTW

Period Date thickness Comments
(HH:MM:SS) (Minutes) (feet) (feet)

(feet)
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 4.74
180+ 06/03/15 13:30.00 1526.0 57.48 62.33 4.85
180+ - 06/03/15 14:3000 1586 0 57.46 62.42 4.96
180+ 06/03/15 15:3000 1646.0 57.43 62.49 5.06
180+ 06/04/15 11:30:00 2846.0 5722 63.47 6.25
180+ 06/04/15 16:30:00 3146.0 57 16 63.55 6.39

DetTesWeI 1.3_LCKsxAN.2 Page 4 of 6



Well: W-3 Baildown/Slug Test Field Form Site: Waistad Oil Co., Lovinpton, NM

BaildownlSlug Test Data
Site: Walstad 66 Lovington
Well: W-3
Date: 612115 - 614115
Project #: 1404221 Site Name: Walstad Oil Co.

Well: W-3 Samplers: Barnhill/Beagles

Evacuation Method: Bailing Weather: Hot 92°F

Borehole Diam: 8 inches

Well Information LNAPL Information
Casing Diameter (Inches): 4 Fluid Type: Gasolline
Total Depth (Ft): 7345 Volume Removed: 16 gallons
Static Depth to Product (Ft) 57 17 Evacuation Method: bailing
Static Depth to Water (Ft) 64.1 LNAPL Removed: 7 gallons removed

Filter Pack Specific Yield
(LNAPL)

0.175

Effective Well Radius
(fl)

CNAPL Well Volume
6.94 x 0 668 = 463 gallons

4.63 gal psh

. . Total
. Time Elapsed Time DTP DTW

Period Date
(HH:MM:SS) (Minutes) (feet) (feet)

thickness Comments

Bailed 06/02115 15:0800 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

Bafled 06/02)15 15.21:00 0.2 gal NAPL, 3.2 gal water

0- — 06/02/15 1523:00 0 59.80 59.95 0.15
-

— 06/02/15 15:23:30 0.5 59.55 59.80 0.25
-

— 06/02/15 15:2400 1.0 59.50 59.77 0.27

: — 06/02/15 15:24:30 1.5 59.30 59.65 0.35

: — 06/02/15 15:25:00 2.0 59.23 59.54 0.31
-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 5893 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 22.0 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 06/02115 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 5851 59,45 094

ii
U

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

Dt Twe Wells 1-3_LCK elsill’V-3 Page 5 of 6



Well: W-3 BaildownlSlug Test Field Form Site: Walstad Oil Co., Lovington, NM

. . Total
. Time Elapsed Time DTP DTW

Period Date
(HH:MM:SS) (Minutes) (feet) (feet)

thickness Comments

180+ 06/02115 20.00:00 277.0 58.42 59.76 1.34
180+ 06/02115 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 61.26 330 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 57.67 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

DaTheWek 1-3LCKV-a Page 6 of 6
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API LNAPL Transmiss!vitv Workbook
Calculation of LNAPL Transmissivity from Baildown Test Data

C

STEP 2: ENTER DATA & VIEW F1GUREI

STEP 3: CHOOSE WEU. CONDITIONS

NAPL Bailing Test Data and Interpretation

Well W-1

Waistad Lovington 66 LUST Site

June 2-4, 2015

Mean LNAPL Transmissivity (ft2/d)

I 0.66 I

Standard Deviation (ft2/d)
0.07 I

Coefficient of Variation
0.10 I

I



Well Designation:
Date:

W-1 Waistad LUST Site
date 2-Jun-15

into: These Data Drawdown
Adjustment

r1 (It)

0.004

Ground Surface 51ev (ft msl( 0.0
Top of Casing Sleo (ft msl( 0.0

Well Casing Radios, r, (ft(: 5.167

Well Radios, r,, (ft(: 0.333
LNAPL Specific Yield, S. 5.175

LNAPL Density Ratio, p,: 0.780

Top of Screen (ft bgs(: 50.0
Bottom of Screen (ft hgs): 70.0
LNAPL Baildown Vol. (gal.(: 6.0
Effective Radius, rw (ft(: 0.206
Effective Radius, rc (ft): 0.t97
tsitral Cevog LP1APL Vol. (gal.): 4.44
toitial Filter LNAPL Vol. (gal.(: 2.3t

tYolated Parameters

Initial Plaid Levels:

Enter Test Date:

Enter Data Here

Ttme(min( D’..
0 J 0: It 6 I

Water Table LNAPL
Depth Drawdowo

(ft( te(ft(
99.60

LNAPL
Average Discharge n, 6, r?

Time (mis( 11 (fti/(
(ft( (ft( (ft(

6.75

0.5
t.0
1.5
2.0
2.5
3.0
3.5
4.0
4.0
5.0
6.0
7.0
8.0
9.0
tS.0
tt.0
13.0
to’s
17.0
t9.0
21.0
23.0
25.0
27.00
29.00
35.00
4t.00
43.00
48.00
03.00
58.00
68.00
73.00
83.00
93.00
153.00
t23.0t
t43.00

163
583
213
243
273
303
363
423
463
543
603
663
t233
t293
1353
t413
t473
1033
t773
2973
0775

60.41
60.26
60.17
60.06
59.91
59.58
09.85
59.84
59.51
09.79
59,74
59.71
59.68
59.67
59.65
09.94
59.62
09.6

59,59
99.08
59,57
59.57
59.56
59.55
09.54
99.52
59.5
09.49
59.48
59,47
59,45
59.43
59.42
59.4
59.37
09.36
09.31
59.26
59.25
59.17
59.t2
09.04
58.96
58.93
58.84
58.73
55.65
96.05
55.52
05.47
58,22
58.20
08.19
58.15
5t.t6
58.16
95.12
SS.t4
ca r4

60.St
60.27
60.17
60.07
59.94
99.90
59.57
59.66
59.83
59.6t
59,75
59,77
59.79
sa.at
59 54
59.66
09.90
09.94
59.98
60.00
60.02
60.04
60.06
60.08
60.09
60.t4
60.t9
60.21
60.24
60.29
60.33
60.39
60.43
60.51
60.57
60.65
60.60
60.92
6t.04
St.t6
6t.29
61.54
St.? 1
61.67
St.57
62.49
62.77
63.02
63.22
63.40
94.27
64.30
64.32
64.36
64.38
94.40
94.40
64.65
64 SR

6041

60.26
SOt 7
60.06
59.9t
59.65
59,55
59.54
59.5t
59.79
59.74
59.71
59.68
09.67
59.60
59.64
59.62
59.50
59.09
59,55
59.57
59.57
59.56
59.5
59.94
59.52
59.50
59,49
59.46
59,47
59,45
59,43
59.42
09.40
09,37
59.36
59’3t
59.26
59.21
59.17
59.12
59.04
58.98
58.93
98.84
55,73
06.65
55.58
06.02
55,47
05.22
55.20
55.19
58.15
56.16
58.16
55.12
55.14
55.14

50.51
60,27
60.17
60.07
59.94
59.90
59.87
59.66
59,53
09.81
59.78
59.22
59,79
59.st
59.54
09.56
59.90
59.94
09.95
60.00
60.02
60.04
60.06
60.08
60.09
60.t4
60.19
60.21
60.24
60.29
60.33
60.39
60.43
60.51
60.57
60.65
60.80
60.92
61.04
61.16
61.29
61.54
61.71
61.87
61.57
62.49
62.77
63.02
63.22
63.40
64.27
64.30
54.32
64.36
64.35
64.40
64.45
64.61
04 SR

50.43 1.30

60.26 2.15
60.17 2.06
60.06 1.95
59.92 1.50
09.88 1.77
59.55 1.74
09.84 1.73
59.81 1.70
59.79 1.68
59.75 1.63
59.72 1.50
09.70 1.57
59.70 1.56
59.69 1.54
59.69 1.03
59.68 1.51
59.67 1.49
59.68 1.45
59.67 1.47
59.67 1.45
09.67 1.45
59.67 1.45
59.67 1.44
59.66 1.43
59.66 1.41
59.65 1.39
59.65 1.38
59.65 1.37
09.60 1,36
59M 1.34
59.54 1.32
09.64 1.31
59.54 1.29
09.63 1.25
59.64 1.25
09.64 1.20
09.63 1.15
59.61 1.10
99.61 1.06
59.60 1.01
59.09 0.93
59.55 0.67
59.08 0.52
59.44 0.73
59.56 0.62
59.56 0.04
59.56 0.47
59.55 0.41
59.55 0.35
59.55 0.11
59.54 0.09
59.54 0.08
59.54 0.07
59.53 0.05
59.53 0.00
59.01 0.01
59.55 0.03
59.06 0.03

0.5
1.3
1.5
2.3
2.5
3.3
3.5
4.3
4.8
5,5
6.5
7.5
8.5
9.5
to’s
12.0
14.5
16.0
18.5
20.0
22.0
24.0
26.0
28.0
32.0
36.0
42.0
40.5
50.0
OS’S
63.0
70.5
78.5
58.0
98.0
113.0
133.0
153.5
173.0
19 8.0
225.0
205.0
255.0
333.0
393.0
453.0
5 13.0
573.0
633.0
948.0
1263.0
1323.5
1383.0
1443.0
1503.0
1653.0
2373.0
3123.0

0.10

-34.038 2.22 0.01 0.206
-3.838 2.10 0.00 0.206
3.836 2.00 0.01 0.206
7.675 1 57 0.03 0.206
-3.635 1.76 0.02 0.206
0000 1.75 0.02 0.206
5.000 1.73 0.02 0.206
0.000 1.71 0.92 0.206
0.000 1.69 5.02 0.206
3.835 0.55 0.04 0.206
3.538 1.61 0.06 0.206
9.594 1.55 0.11 0.206
0.706 1.56 0.14 0.206
9.094 1.55 0.19 0.206
5.706 1.03 0.22 0.206
0.756 1.52 0.28 0.206
5,756 1.55 0.34 0.206
4.797 1 45 0.39 0.206
2.578 1.47 0.42 0.206
2.578 1.46 0.45 0.206
1.919 1.46 0.47 0.206
2.878 1.45 0.50 0.206
2.875 1.44 0.53 0.206
1.959 1,43 0.50 0.206
2.239 1.42 0.62 0.206
2.239 1,40 0.69 0.206
2.676 1.38 0.72 0.206
1.035 1.37 0.76 0.206
2.303 1 36 0.52 0.206
2.303 1.30 0.85 0.255
1.530 1.33 0.96 0.206
1.919 1.31 1.01 0.206
1.919 1.30 1.11 0.206
1.727 1.27 1.20 5.206
1.727 1.25 1.29 0.206
1.919 1.22 1.49 0.206
1.631 1.17 1.66 0.206
1.631 1.12 1.53 0.206
1.535 1.05 1.99 0.206
1.151 1.03 2.17 0.206
2.111 0.97 2.50 0.256
1.471 0.90 2.73 0.206
1.343 0.54 2.94 0.206
-0.672 0.77 2.73 0.206
3.294 5.67 3.76 0.206
1.151 0.58 4.12 0.206
1.023 0.55 4.44 0.206
0.531 0.44 4.70 0.206
0.736 0.35 4.93 0.206
0.377 0.23 6.05 0.206
0.160 0.10 6.10 0.206
0.096 0.08 6.13 0.206
0.160 0.07 6.18 0.206
0.128 0.06 6.22 0.206
0.064 005 6.24 0.206
0.072 0.03 6.33 0.206
0.022 5.02 6.47 0.206
-5.019 0.03 6.44 0.206



Figure 1

56.0

Tune (nsnate5)
500 1000 1100 2000 2500 9000 3500

EEE

Figure 2

0,1 1.0

Time (mineteel
10.0 100.0

+

570

W4e -.

I-

0.4 66 11

3273 6811
1500.0 1.0

04 6489560

I 4 , 3273 64.89

888.3 57,11

818 3 65.9

,

C__

DTW (blue), Water Table (green), DTP (red)

-t-

-

,,__ Figure4

2.50

_____________

Figure 3
{ft’/d) -(f1)

0 0

2 0.9 0 2

wwadjtj

Figure 5

-40.0

LNAPL Discharge (ft3/d)

4 6 8 10 12
250

4 -

---- 2.00
•

*
4

. 4- 4
. 550 -

- . . 1.00

z
050

000

LNAPL Drawdown - Discharge Relation

Dinrharge (ft3/d(

.300 .200 .100 0.0 100 20.0
56.00

4

t .

. 5050

.
5900 .

. 59.50

.4 • 6050
.

60.50

63.0

I
-

___________________

67.0

DflN (blue), Water Table (green), DTP (red)

b, e, J
0 1531

6.4

200k -

u
0239 I

000- -

0.00 100 200 0.50 430 5.00 600 7.00

LNAPI.ThirkneS5 b lftl

Figure 6

0156h46e2 lft’Idl
-400 -340 -200 -100 00 10.0 20.0

‘‘590

.

. 344

‘61.0

62.05-

‘

‘ 650

Depth to Water vs. LNAPL Discharge

Figure 8

Tin,n lmlnate5l

0.0 5340 10340 1500.0 2030.0 25000 3000.0 3500.0

• .. . .

10.0 .,

0

--2000

5
30.0

•

. -350

‘-400

LNAPL Discharge - Time Relation

Figure 10

Time l,nin6tl
0.1 1.0 100 1340 10000

3.00

250 5-

200
[t(en) 5(ft)

25 0.115

-
2.5 0,145

10044

0.50

Sao.oo

WAPI Drawdown - Time Relation

Depth to Product vs. INAPL Discharge

Figure 7

730
•

500 -

S0
-

4.00

1.O0’

034 ——-— ----‘---—
-

0.0 530.0 10 1530.0 2034.0 2500.0 33070 35090

Time (mini

Figure 9

7.0

s0 — , ..

. . ,

50
. . -

4.0 •

620 -
-

1.0 -

00
.

0.0
534.0 1000.0 1534,0 2500.0 2900.0 3000.0 31000

Time Iminl



Generalized Bouwer and Rice (1976)
Wefl Designation:

2-Jun-15 T
= 2

ln(R/re )ln(s,7 (t1 )/s (t))

2(—])(t—t1)

Enter early time cut-off for least-squares model fit Le/t.
32.9

Time 6 1<- Enter or change value here C

2.11

____________________ _________

R/r

14.01

i-Ratio

-0.239

Model Results: ITn fft2/d) = 0.5$ I +1- 0.03 ft2/d

Time (minutes)

0 500 1000 1500 2000 2500 3000 3500

-1.0

-2.0

_______ _______ _______ ______

0

z:zz:
Bouwer and Rice Model

0 500 1000 1500 2000 2500 3000 3500 4000

Time (minutes)

N
N

Coef. Of

Variation

0.06

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
LI

0.6

- 0.5

0.4

0.3

E 0.2
0
z 0.1

0.0



Cooper and Jacob (1946)
Well Designation: W-1

Date: date

d <- Enter d for default or enter S value

0.756 <- Minimize this using “Solver”

0.074 <-- Working 5,,

0.700 <-- By changing T,, through Solver’

Add constraint T,, >0.00001

Model Result: IT5 (ft2/d) = 0.70

00

a)
E

0
>
-J
0

z
-J

a,
4-,
ro

CD
U

±±

0.0 1.0 2.0 3.0 4.0 5.0

Measured LNAPL Volume (gal)

$0

70

4r17s

2.25
2

‘e S

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

Timefmin): J 200

Time_Adjustment_(mm):

_________

<- Enter or change values here

Trial S:

Root-Mean-Square Error:

Trial I (ft2/d):

4.5

1—- --4--
--Th--t-I tH4,0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

EEFI

:z
I

60

50

‘—S’ 40

20 -

1:

- 0

Time (mm)

Height



Cooper, Bredehoeft and Papadopulos (1967)
Well Designation: W-1
Date: date

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

Initial Drawdown s (ft): 2.6

Trial S: I U I<--Enterdfordefault

Root-Mean-Square Error:

Trial Tn (ft2/d):

Model Result: ITn (ft2/d) = I

0.259
<-

Minimize this using “Solver”

0.700 <-- By changing T through “Solver

0.40000 <-- Working S

0.70

Add constraint Tn > 0.00001

I 0.2

T 70

i-Ratio

-0.239

Time (mm): 5 Enter or change values here

Time (mm)

0.0 20.0 40.0 60.0 80.0 100.0
1

0.9

0.8

________

0.7

_________

0.6



I Bouwer and Rice Short Term LNAPL Mobility Test Type Curves

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

Enter these values

Type Curve Max Time TransmiSSivity
Type Curve ID Notes

. 2Name (mm) (ft /day)
1 ThlOft2/day 150 10

2 T=5 ft2/day 600 5

3 T=21t2/day 1050 2

4 T=1ft2/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

i-Ratio

-0.239 <— If uncertain u:
-0.22

C

U,

U,

C

0

a)
N

E
0

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0

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

-

Th10ft2/day Tr & I,, -T.i ft?hfv

1=0.1 ft2/day

0 500 1000

T=0.2 ft2/day

T=0.5 ft2/day 4 +
1

3000 35001500 2000

Time (mm)

2500



API LNAPL Transmissivity Workbook
Calculation of LNAPL Transmissivity from Baildown Test Data

STEP 2: ENTER DATA & VIEW FIGURES

STEP 3: CHOOSE WELL CONDITIONS

NAPL Bailing Test Data and Interpretation

Well W-2

Walstad Lovington 66 LUST Site

June 2-4, 2015

STEP 4: LNAPL TRANSMISSIVITY SUMMARY

Mean LNAPL Transmissivity (ft2/d)

I 0.39

Standard Deviation fft2/d)
0.17

Coefficient of Variation

I 0.43

I



Well Designation:
Date:

W-2 Walstad LUST Site
date 2-Jun-15

Ground Surface 81ev (ft msl( 0.0
Top of Casiog 61ev (ft nml( 0.0

Well Catiog Radios, r, (ft(: 0.167

Well Radios, r, (ft(: 0.333

LNAPL Specific Yield, S,: 0.t70

LNAPL Density Ratio, p,: 0.780

Top of Screen (ft bgs(: 0.0
Bottom of Screen (ft bgs(: 0.0
I NAPL Baildown Vol. (gal.(: 7.2
Effective Radius, re (ft(: 0.206
Effective Radius, r (ft(: 0.197
initial Casing W6PL Vol. (gal.(: 4,71
Initial FiRer LNAPL Vol. (gal.(: 2.45

PrIer These Data Drawdown
Adjastmees

r1 (ft(
0.004

Parameters

tnitial Fluid Levels:

Ester Test Data:

Enter Data Here

Time (min( DTF (ft btoc( D

& i fl2L 6 17 &

Water Table LNAFL
Depth Drawdown

(ft( s(ft(
58.65

LNAPL
dverage Discharge 5, 6, r,

Time (mis( Q, (&/d( (ft( (ft( (ft(
7.19

0.5
1.0
1.5
2.0
2.5
3.0
3.1
4.0
4.9
5.0
6.0
7.0
6.0
9.0
10.0
12.0
14.0
16.0
18.0
20.0
22.0
24.0
26.0

28.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00
70.00
80.00
60,00
100.00
110.00
120.00
030.00

140
160
176
206
236
296
396
416
476
536
1114
1174
1234
1294
1354
1414
1466
1126
3066
2666
tree

15.14
59.01
96.94
58.87
58.62
58,79
58.79
58.73
58.7 1
98.70
58.69
96.66
56.69
56.64
96.64
5 8.63
56.62
58.61
58.61
18.61
58.6
55.6
58.6
98.59
58.59
58.58
58.98
59.57
58.56
58.95
58.54
98.53
58.5 1
56.9
56.49
98.46
58.47
58.46
58.44
56.42
98.41
56.39
96.32
06.30
96.29
58.21
58.16
58.11
57.72
57.66
57.69
57.61
57,17
57.55
57.51
57.46
57.43
57.22
sore

59.12
59.06
59.02
58.99
56.95
58.91
56.88
56.88
56.66
58.86
55.65
58.61
58.89
98.85
58.89
56.85
56.66
56.88
56.89
98.69
58.90
98.51
96.92
58.93
18.94
16.96
56.96
96.99
09.01
59.03
19.04
59.08
59.11
59.14
59.17
59.20
19.23
59.27
59.30
59.35
55.40
59.51
59.62
19.74
99.50
60.01
60.22
60.37
61.67
61.76
61.69
61.97
62.07
62.17
62.25
62.33
62.49
63.47
ci cc

ss.uq
59.01
58.94
58.87
58.82
56.79
56.75
56.73
96.71
58.70
58.69
58.66
58.65
58.94
58.64
56.63
16.62
96 61
58.61
58.61
58.60
58.60
96.60
56.59
56.19
96.58
96.96
98.97
56.56
56.55
58.54
58.93
58.91
58.90
96.49
56.46
98.47
56.46
56.44
56.42
56.41
58.39
58.32
98.30
58.25
98.21
56.16
56.11
57.72
57.68
57.65
57.61
17.07
57,55
57.51
57.48
57.43
97.22
cl-re

11.72

59.06
59.02
58.99
50.99
58.91
58.88
58.86
58.86
58.86
50.85
58.89
58.85
58.85
58-85
98.85
58.86
58.86
58.89
08.89
58.90
59.91
58.92
58.93
58.94
96.96
58.98
58.99
59.01
19.03
99.04
59.08
59.11
59.14
99.17
59.20
99.23
9g.27
59.30
19.35
59.40
59.91
59.62
59.74
59.90
60.05
60.22
60.37
61.67
61.78
61.89
61.97
62.07
62.17
62.29
62.33
62.49
63.47
el_cc

19.11 aol
59.02 1.94
58.96 1.87
98.89 1.80
58.85 1.75
58.82 1.72
58.78 1.68
58.76 1.66
58.74 1.64
58.74 1.63
08.73 1.62
58.70 1.59
58.69 1.58
98.69 1.57
58.69 1.07
58.68 1.56
58.67 1.95
58.67 1.54
58.67 1.94
58,67 1.54
58.67 1.53
58.67 1.53
58.67 1.53
58.66 1.02
58.67 1.92
58.66 1.51
58.67 1.51
58.66 1.50
58.66 1.49
58.66 5.48
08.65 1,47
58.65 5.46
58.64 1.44
58.64 1.43
58.64 1.42
58.64 1.41
58.64 1.40
58.64 1.39
58.63 1.37
58.62 1.35
56.63 1.34
58.64 1.32
58.60 1.29
98.62 1.23
58.61 1.18
58.61 1.14
58.61 1.09
58.61 1.04
58.59 0.69
58.58 0.61
58.58 0.58
58.97 0.54
98.56 0.50
58.57 0.48
98.99 0.44
58.55 0.41
58.54 0.36
58.60 0.15
58.57 0.09

0.8
1.3
1.8
2.3
2.8
3.3
3.0
4.3
4.8
5.5
6.5
7.5
8.5
9.5
11.0
13.0
15.0
17.0
19.0
21.0
23.0
25.0
27.0
29.0
32.5
37.5
42.5
47.5
52.5
57.5
65.0
76.0
85.0
95.0
105.0
115.0
121.0
135.0
150.0
168.0
091.0
221.0
266.0
326.0
386.0
446.0
906.0
825.0
1144.0
1204.0
1264.0
1324.0
1384.0
1440,0
1496.0
1596.0
2266.0

0.18
49.858 2.00 0.05 0.206
11.513 1.90 0.08 0.206
0.000 1.63 0.08 0.206
19.188 1.77 0.13 0.206
-3.838 1.73 0.12 0.206
3.838 1.70 0.13 0.206
0.000 1.67 0.13 0.206
7.675 1.65 0.15 0.206
3.838 1.63 0.16 0.206
0.000 1.62 0.16 0.206
5.756 1.60 0.19 0.206
1.919 1.58 0.20 0.206
1,919 1.57 0.21 0.206
0.000 1.57 0.21 0.206
0.959 1.56 0.22 0.206
1.919 1.55 0.24 0.206
2.878 1.54 0.27 0.206
0.999 1.54 0.28 0.206
0.000 1.54 0.28 0.206
1.919 1.53 0.30 0.206
0.999 1.93 0.31 0.206
0.909 1.53 0.32 0.206
1.919 1.92 0.34 0.206
0.959 1.52 0.35 0.206
1.151 1.51 0.38 0.206
0.768 1.51 0.40 0.206
0.768 1.50 0.42 0.206
1.151 1.49 0.45 0.206
1.191 1.48 0.48 0.206
0.768 1.47 0.50 0.206
0.959 1.46 0.55 0.206
0.959 1.45 0.60 0.206
0.768 1.43 0.64 0.206
0.760 1.42 0.68 0.206
0.768 1.41 0.72 0.206
0.768 1.40 0.76 0.206
0.959 1.39 0.81 0.206
0.959 1.35 0.86 0.206
0.672 1.36 0.93 0.206
0.720 1.34 0.99 0.206
0.831 1.33 1.12 0.206
1.191 1.28 1.30 0.206
0.440 1.24 1,44 0.206
0.672 1.20 1.65 0.206
0.608 1.16 1.84 0.206
0.704 1.11 2.06 0.206
0.640 1.06 2.26 0.206
0.561 084 3.95 0.206
0.480 0.63 4.10 0.206
0.448 0.59 4.24 0.206
0.384 0.56 4.36 0.206
0.446 0.52 4.50 0.206
0.384 0.49 4.62 0.206
0.443 0.46 4.74 0.206
0.392 0.42 4.85 0.206
0.288 0.38 5.06 0.206
0.190 0.25 6.25 0.206

3016.0 0.090 0.12 6.39 0.206
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0.4 57.07

10
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560 0.4 64,26
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57.0

58.0 791,5 tN/A

50.0 — ‘ 701,5 tN/u
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C
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Generalized Bouwer and Rice (1976)

2500 3000 3500
— —4--— 1.0

t 0.5

f f
-0.5

4.5

-2.0
D

-2.5 Z

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

I.e/re

Well Designation:
Date:

I W-2
2-Jun-iS I

= 1e2 ln(R’re )in(s (t1 ) (t))

2(—J)(t—tl)

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

Time 10 <- Enter or change value here

Model Results: IT fft2/U) = 0.28 +1- 0.00 ft2/d

Time (minutes)

0 500 1000 1500 2000

34.9

C

2.19

R!r4

14.68

J-Ratio

-0.250

Coef. Of

Variation

0.01

Bouwer and Rice Model

-3.0

!
0.2 T=0.28ft2/d

0 500 1000 1500 2000 2500 3000 3500

Time (minutes)



Cooper and Jacob (1946)

d 1<-- Enter d for default or enter 5,, value

0.460 <-- Minimize this using “Solver”

0.000046 <-- Working Sn

0.58 c-- By changing T through Solver”

Add constraint T >0.00001

Model Result: ITn (ft2/d) = 0.58

Measured LNAPL Volume (gal)

40 50

80

70

60

50

40

__ ___

30 - -

_________

0’
20

10

0

0 2 4 6 8 10

.
-—---.

.

-—---.
t-4p- -n--.--!--

Well Designation: W-2
Date: date

4,r17s1
At.iç(t1)=

(2.25Tt‘ 1n
--- 1J

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

Time (mm): 5 <- Enter or change values here

Time Adjustment (mm): 2

Trial S:

Root-Mean-Square Error:

Trial T, (ft2/d):

4.5

4.0
Co

3.5
a)
E
D 3.0

C
2.5

2.0

1.5

Co
o 0.5

0.0

Height

Time (mm)



Cooper, Bredehoeft and Papadopulos (1967)
Well Designation: W-2
Date: date

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

I Time (mm): I
Initial Drawdown s, (ft): 2.5

Trial Sn: d <-- Enter U for default

EELE

—-

L1Z I
E E E

i-Ratio

-0.250

9 1<- Enter or change values here

Root-Mean-Square Error:

Trial Tn (ft2/d):

Model Result: ITn fft2/d) = I 0.30

0.197 f<-- Minimize this using ‘Solver

0.300 <-- By changing T through Solver

] 0.3900 <-- Working S Add constraint Tn > 0.00001

I I 0.2

Tmax 70

Time (mm)

0.0 20.0 40.0 60.0 80.0 100.0

1

0.9

0.8

0.7

0.6
0

0.5

0.4
U’

0.3

0.2

0.1

0



Bouwer and Rice Short Term LNAPC Mobility Test Type Curves
B&R Type Curves: Casing tad. (ft) = 0.167; Borehole Rad. (ft) = 0.333

Enter these values

Type Curve Max Time Transmissivity
Type Curve ID Notes 2Name (mm) (ft /day)

1 T=10 ff2/day 250 10
2 T=5 ff2/day 350 5
3 T=2ft2/day 750 2
4 T=1ft2/day 1500 1

5 T=0.5 ft2/day 2000 0.5

6 T=0.2 ff2/day 3000 0.2
7 T=0.1 ft2/day 3000 0.1

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

0.9

0.8

i\ \ •
0.7

0.6\_

.

0.5

0.4

: 0.3
Co

E
0.2-

i-Ratio
-0.250 <-- If uncertain use

-0.22

1.0

------

--

0.1

0.0

-:

r. - -

0 so6

\\ \ %•%
-\ rJl e,i,x..,

T=0.5 ff2/day

T=0.2 ff2/day

Time (mm)
1000 1500 2000 2500 3000 3500



API LNAPL Transmissivitv Workbook
Calculation of LNAPL Transm!ssivity from Baildown Test Data

STEP 4: LNAPL TRAI

NAPL Bailing Test Data and Interpretation

Well W-3

Walstad Lovington 66 LUST Site

June 2-4, 2015

STEP 2: ENTER DATA & VIEW FIGURES.

STEP 3: CHOOSE WELL CONDITIONS Mean LNAPL Transmissivity (ft2/d)

0.24

2
Standard Deviation (ft /d)

0.05

Coefficient of Variation

I 0.23

I



W-3 Waistad LUST Site
2-Jun-15

Well Designation:
Date:

Ground Surface Elev (ft msl) 0,0
Top of CasIng Elev (ft nivl) 0.0

Well Casing Radius, r, (It): 0.167
Well Radius, r (It): 0.333
LNAPL Specift Yield, 5,: 0.175
LNAPL Density Ratio, fl: 0.780

Top of Screen (ft bgs): 0.0
Bottom of Screen (ft bgs): 0.0
LNAPL Baildown Vol. (gal.): 7.0
Effective Radius, r, (ft): 0.206
Effective Radius, r0 )ft): 0.197
Initial Cuong LNAPL Vol. (gal.): 4,54
Initial Filter LNAPL Vol. (gal.): 2.37

Ester These Data Drawdown
Adjustment

r, (ft)

0.004

Car:tfi’J Parameters

Initial Fluid Levels:

Enter Test Data:

Enter Data Here

Time (mm) DTP (ft btoc) DWd (ft btoc DTP (ft tugs) DTW (ft tx
0 57.17 64.1 I 57.17 64.1

I Water Table LNAPL
Depth Drawdown

(It) s(ft)
58 69

LNAPL
Average Discharge s, b, r

Time (mb) Q, (W/d( (It) (It) (It)
693

0,5 59.59 59.80 59.55 59.80
1.0 59.50 59.77 59.50 59.77
1.5 59.30 59.65 59.30 59.65
2.0 59.23 59.54 59.23 59.54
2.5 59.16 59.47 59.16 59.47
3.0 59.06 59.40 59.06 59.40
3.5 S8.99 59.34 58.99 59.34
4.0 58.93 59 30 58.93 59.30
4.5 58,89 59.26 58.89 59.26
5.0 58 8S 59.23 58.85 59.23
5.0 98.80 59.20 58.80 59.20
7.0 58.77 59.17 58.77 59.17
6.0 58.74 59.15 58.74 59.15
9.0 58.72 59.13 58.72 59.13
10.0 58.7 59.13 58.70 59.13
12.0 58.68 59.11 58.68 59,11
14.0 58.66 59.00 58.66 59.10
16.0 58.65 59.11 58.65 59.11
18.0 58.64 59.11 58.54 59.11
20.0 58.63 59.12 58.63 59.12
22.0 58.63 59.13 58.63 99.13
24.0 58.62 59.13 58.52 59.13
26.0 58.62 59,14 58.62 59.14

28.00 58.62 59.15 56.62 59.15
30.00 68.62 99.15 58.62 59.15
35.00 98.61 09.17 58.61 59.17
66.00 58.6 59.18 58.60 59.18
45.00 08.99 59.20 58.59 59.20
50.00 58.59 59.21 58.59 59.21
55.00 58.98 59.23 58.58 59.23
60.00 58.57 59.25 96.57 59.25
70.00 58.57 59.27 58.57 59.27
80.00 58.56 59.30 58.06 59.30
90.00 58.55 59.32 58.55 59.32
100.00 58.53 59.34 58.53 59.34
110.00 08.53 59.34 58.53 59.34
120.00 58.53 59.40 58.53 59.40
130.00 58.52 59.42 58.52 59.42

140 58.51 59.45 58.51 59.45
150 58,50 59.46 58.50 59.46
160 58.50 S9.49 58.50 59.49
180 58.48 59.53 58.48 59.53
217 58.47 59.62 58.47 59.62
277 58.42 59.76 58.42 59.76
337 58.39 59.89 58.39 59,89
907 58.06 61,00 58.06 61.00
967 58.02 61.09 58.02 61.09
1027 58.00 61.18 58.00 61.18
1087 57.96 61.26 57.95 61.26
1147 57.93 61.35 57.93 61.35
1207 57.90 61.44 57.90 61.44
1267 07.87 61.51 57,87 61.51
1327 57.84 61.59 57.84 61.59
1387 57.82 61.66 57,82 61.66
1447 57.79 61,72 57.79 61.72
2647 57.48 62.82 57.48 62.82
2947 57.42 52.96 57.42 62.96

#N/A #5/A
#5/A #N/A

59,91 2.25
59.56 2.33
59.38 2.13
59.30 2.06
59.23 1.99
59.13 1.89
59.07 1.82
59.01 1.76
58.97 1.72
58.93 1.68
58.89 1.63
58.86 1.60
58.83 1.57
58.81 1.55
58.79 1.53
58.77 1.51
58.76 1.45
58.75 1.48
58.74 1.47
58.74 1.46
58.74 1,46
58.73 1.45
98.73 1.45
58.74 1.45
58.74 1,45
58.73 1.44
58.73 1.43
58.72 1.42
58.73 1.42
58.72 1.41
58.72 1.40
58,72 1.40
58.72 1.39
58.72 1.38
58.71 1.36
58.71 1.36
58.72 1.36
58.72 1.35
58.72 1.34
58.71 1.33
58.72 1.33
58.71 1.31
58.72 1.30
58.71 1.25
58.72 1.22
58.71 0.89
58.70 0.85
55.70 0.83
58.69 0.79
58.58 0.76
58.68 0.73
58.67 0.70
58.57 0.67
58.66 0.65
58.65 0.62
58.65 0.31
58.54 0.25
#N/A #N/A
#N/A #5/A

0.8
1.3
1.8
2.3
2.8
3.3
3.8
4.3
4.5
5,5
6.5
7.5
8.5
9.5
11.0
13.0
15.0
17.0
19.0
21.0
23.0
25.0
27.0
29.0
32.5
37.5
42.5
47.5
52.5
57.5
65.0
75.0
85.0
95.0
105.0
115.0
125.0
135.0
145.0
155.0
170.0
198.5
247.0
307.0
622.0
937.0
997.0
1057.0
1117.0
1177.0
1237 .0
1297.0
1357.0
1417.0
2047.0
2797.0

0.0
0.0

0.25
7.675 2.35 0.27 0.206

30.700 2.23 0.35 0.206
-15.355 2.09 5.31 0.206
0.000 2.02 0.31 0.206
11.513 1.94 0 34 0.206
3.838 1.85 0.35 0.206
7.675 1.79 0.37 0.206
0.000 1.74 0.37 0.206
3.838 1,75 0.38 0.206
3.838 1 55 0.40 0.206
0.000 1.61 0.40 0.206
1.915 1.58 0.41 0.206
0.000 1.55 0.41 0,206
3.838 1.54 0.43 0.206
0.000 1.52 0.43 0.206
0.959 1.50 0.44 0.206
1.919 1.48 0.46 0.206
0.999 1.47 0.47 0,206
1.919 146 0.49 0.206
5.959 1.46 0.50 0,206
0.959 1.45 0,51 0.206
0.959 1.45 0.52 0.206
0.950 1.45 0.53 0.206
0,000 1.45 0.53 0.206
1.151 1,44 0.56 0.206
0.768 1.43 0.58 0.206
1.151 1.42 0.61 0.206
0.384 1.42 0.62 0.206
1.151 1 41 0.65 0.206
1.151 1.40 0.68 0.206
0.384 1.40 0.70 0.206
0.768 1.39 0,74 0.206
0.576 1.38 0.77 0.206
0.768 1.37 0.81 0.206
0,000 1 36 0.81 0.206
1.1St 1,36 0.87 0.206
0.576 1.35 0.90 0.206
0.768 1.34 0.94 0.205
0.384 1.33 0.96 0.206
0.576 1.33 0.99 0.206
0.576 1.32 1.05 0.206
0,519 1.30 1.15 0.206
0.608 1.27 1.34 0.206
0.512 1.23 1.50 0.206
0.485 1.55 2.94 0.206
0.416 0.87 3.07 0.205
0.352 0.84 3.18 0.206
0.384 0.81 3.30 0.205
0.384 0.77 3.42 0.206
0.384 0.74 3.54 0.205
0.320 0.71 3.64 0.206
0.352 0.68 3.75 0.206
0.288 0.65 3.84 0.206
0.288 0.53 3.93 0.206
0.225 0.46 5.34 0.206
0.128 0.28 5.54 0.206
#N/A #N/A eN/A 0.000
#N/A #5/A #N/A 0.000
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Generalized Bouwer and Rice (1976)
Well Designation: W-3 2 1 \ I I \ I
Date: 2-Jun-15 T = ‘c hi1k/? ‘e )1fliS kt1 )/S, t

2(—J)(t—t1)

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

Time 10 <- Enter or change value here

Model Results: IT fft2/d) = 0.19 I +1- I 0.00 ft2/d

Time (minutes)

0 500 1000 1500 2000 2500 3000 3500
0.6

0.4

_____

----—-— 0.2

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.

0.5 -

_ ZE1
Ec1ftl

0 500 1000 1500 2000 2500 3000 3500

Time (minutes)
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14.25

J- Ratio

-0.250
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Cooper and Jacob (1946)
Well Designation: W-3
Date: 2-Jun-15

I Time (mm):

lime Adjustment (mm): 2

Trial S:

___________

Root-Mean-Square Error:

Trial T (ft2/d):

0.247 <-- Minimize this using “Solver

0.0010 <-- Working 5,

0.3000 <-- By changing T0 through “Solver”

Add constraint Tn >0.00001

Model Result: T (ft2/d) = 0.30

3.5

80 —- ——----f- ----- --

/ 47rTS
At.

2.251t1‘ 1n
2 Jl, i-.

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

5 <- Enter or change values here

d Enter d for default or enter S value
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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 Notes

. 2Name (mm) (ft /day)
1 T=lOft2/day 100 10

2 T=Sft2/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 ft2jday 3000 0.2

7 T=0.1 ft2/day 3000 0.1

i-Ratio

-0.250 -- If uncertain u:

-0.22

C

U.)

U,

0

-o
G)
N

Co

E
I.

0
z

B&R Type Curves: Casing Rad. (ft) = 0.167; Borehole Rad. (ft) = 0.333
1.0

0.9

.
••

:
0.6-i 4 ..

\:::.
..: -

-..‘-‘

05 — — 4,

.1 4,
0.4

.

1=0.1 ft2/day

02
T=a 2 ft2/day

1=10 ft2/da : T0.5 ft2/day
T5ft2/ ...Th2ft2/day .... ._.Th1ft2/day ._ ...-

0 500 1000 1500 2000 2500 3000 3500
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Tom Blame, P.E. Roswell Office

State Engineer 1900 WEST SECO!]D STREET
ROSWELL, NM 88201

STATE OF NEW MEXICO -

Tm Nbr: 568362 OFFICE OF THE STATE ENGINEER &! fl
iri

File Nbr: L 13918

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,

Juan Hernandez

‘-1’---- (575)622-6521

Enclosure

explore



File No. /- / //

NEW MEXICO OFFICE OF THE STATE ENGINEER

APPLICATION FOR PERMIT TO DRILL A WELL

WITH NO CONSUMPTIVE USE OF WATER

(check applicable box):

For fees, see State Engineer wehsfte - ‘‘““

Purpose; Li Pollution Control And / Or Recovery Li Geo-Thermal

Li Exploratory Li Construction Site De-Watering Li Other (Describe):

Monitoring Li Mineral De-Watering

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

J Temporary Request - Requested Start Date; 4/10/5 Requested End Date; 4/10/25

Plugging Plan of Operations Submitted9 Li Yes f3l No

-- I,

1. APPLICANT(S)

Name: Golder Associates, Inc. Name; I -
Contact or Agent: check here if Agent Contact or Agent: check here if Agent

Clay Kilmer -;
Mailing Address: Mailing Address: 3

5200 Pasadena Ave NE Ste C

City: City:
Albuquerque

State: Zip Code: State: Zip Code

NM 87113

Phone: Li Home Li Cell Phone: Li Home Li Cell

Phone (Work): 505-821-3043 Phone (Work):

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

FOR OSE INTERNAL USE Application for Permit, Form wr-07, Rev 4112/12

File Number: Tm Number: 5, -. 2..

Trans Description (optional):

Sub-Basin:

PCW/LOG Due Date: j5 - /. /4,
Page 1 of 3



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

Location Required: Coordinate location must be reported in NM State Plane(NAD83), UTM (NAD 83),or LatitudelLongitude
(LatiLong - WGS84).
District II (Roswell) and District VII fCimarron) customers, provide a PLSS location in addition to above.

El NM State Plane fNAD83) (Feet)
El NM West Zone
El NM East Zone
El NM Central Zone

El UTM (NAD83) (Meters)
ElZone 12N
ElZone 13N

Lat/Long ONGS84) (to the nearest
1110th of second)

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

FileNumber / / TrnNumber:5

Page 2 of 3

Provide if known:

-Public Land Survey System (PLSS)
. X or Easting or Y or Northing (Quarters or Halves, Section, Township, Range) OR

Well Number (if known):
Longitude: or Latitude: - Hydrographic Survey Map & Tract; OR

- Lot, Block & Subdivision; OR
- Land Grant Name

W-4 103d 20m 55.72s 32d 56m 3$.94s SW 1/4 SW 1/4 SW1I4 S. 3 T.16 S. R. 36 E.

NOTE: If more well locations need to be described, complete form WR-08 (Attachment I — POD Descriptions)
Additional well descriptions are attached: El Yes jJ 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? El Yes El No

If yes, how many

Approximate depth of well (feet): 75 Outside diameter of well casing finches): 45
Driller Name: Harrison-Cooper Drilling, Wolfforth TX Driller License Number: 1271

3. ADDITIONAL STATEMENTS OR EXPLANATIONS

,.-,



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:

ACKNOWLEDGEMENT

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

Ooq-
Applicant Signature

ACTION OF THE STATE ENGINEER

This application is:

approved LI partially approved LI 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.

Witness my hand and seal this

________

day of May

_______

—

Tom Bla)ne. P. F.
, State Engineer

-

__

Signature Print

Title: JuafHernandez, Engr Specialist Supervisor
Print

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

File Number: Tm Number: 1
Page 3 of 3

Exploratory:
LI Include a
description of
any proposed
pump test, if
applicable.

Monitoring:
[ Include the
reason for the
monitoring
well, and,
j The
duration
of the planned
monitoring.

Pollution Control andlor Recovery:
LI Include a plan for pollution
control/recovery, that includes the
following:
LI A description of the need for the
pollution control or recovery operation.
LI The estimated maximum period of
time for completion of the operation.
LI The annual diversion amount.
LI The annual consumptive use
amount.
LI The maximum amount of water to be
diverted and injected for the duration of
the operation.
LI The method and place of discharge.
LI The method of measurement of
water produced and discharged.
LI The source of water to be injected.
LI The method of measurement of
water injected.
LI The characteristics of the aquifer.
LI The method of determining the
resulting annual consumptive use of
water and depletion from any related
stream system.
LI Proof of any permit required from the
New Mexico Environment Department.
LI An access agreement if the
applicant is not the owner of the land on
which the pollution plume control or
recovery well is to be located.

Construction
De-Watering:
[21 Include a description of the
proposed dewatering
operation,
LI The estimated duration of
the operation,
LI The maximum amount of
water to be diverted,
LI A description of the need
for the dewatering operation,
and,
LI A description of how the
diverted water will be disposed
of.
Geo-Thennal:
LI Include a description of the
geothermal heat exchange
project,
LI The amount of water to be
diverted and re-injected for the
project,
LI The time frame for
constructing the geothermal
heat exchange project, and,
LI The duration of the project.
LI Preliminary surveys, design
data, and additional
information shall be included to
provide all essential facts
relating to the request.

Mine De-Watering:
LI Include a plan for pollution
control/recovery, that includes the following:
LI A description of the need for mine
dewatering.
LI The estimated maximum period of time
for completion of the operation.
LI The source(s) of the water to be diverted.
LIThe geohydrologic characteristics of the
aquifer(s).
LIThe maximum amount of water to be
diverted per annum.
LIThe maximum amount of water to be
diverted for the duration of the operation.
LIThe quality of the water.
LIThe method of measurement of water
diverted.
LIThe recharge of water to the aquifer.
LIDescription of the estimated area of
hydrologic effect of the project.
LIThe method and place of discharge.
LIAn estimation of the effects on surface
water rights and underground water rights
from the mine dewatering project.
LIA description of the methods employed to
estimate effects on surface water rights and
underground water rights.
LIlnformation on existing wells, rivers,
springs, and wetlands within the area of
hydrologic effect.

I, We (name of applicant(s)), Clay Kilmer
Print Name(s)

Applicant Signature

.) -,

1

) ,..

1
.J

,..

20 1 S , for the State Engineer,



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 Assocfrites Inc.
5200 Pasadena NE., SuIte C
Albuquerque, NM USA 87113 ..0..r

Telephone (505) 821-3043
Fax (505) Si1-573
wwwgolder.com RIG lIT 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 toIder 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: Keith Pearson, Pearson Oil Company
Property Street Address: 424 South Main Street

McDonald’s Restaurant
(See attached Figure)

City, State: Lovington, New Mexico

This Right of Entry is granted In consideration of the following Golder Associates Inc. commitments:

1. Gotder 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 Melco’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 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 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.

folder Associates Inc.

ClaKilrner
Project Manager

May 3Q2014

Owner(s) Agent

Date

4

Date

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



NEW MEXICO STATE ENGINEER OFFICE
PERMIT TO EXPLORE

SPECIFIC CONDITIONS OF APPROVAL

13 Depth of the well shall not exceed the thickness of the Ogallala

formation.

4 No water shall be appropriated and beneficially used under this

permit.

6 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.

7 The Permittee shall utilize the highest and best technology

available to ensure conservation of water to the maximum extent

practical.

B 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.

C 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.

C2 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.

P 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.

Tm Desc: L 13918 POD1 File Number: L 13918

Tm Number: 568362

page: 1



Locator Tool Report

General Information:

Application ID: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) N: 3,646,316 E: 654,330
NAD 1983(92) (Survey Feet) N: 11,962,955 E: 2,146,748
NAD 1927 (Meters) N: 3,646,112 E: 654,380
NAD 1927 (Survey Feet) N: 11,962,287 E: 2,146,913

State Plane Coordinate System Zone: New Mexico East

NAD 1963(92) (Meters) N: 216,001 E: 257,035
NAD 1983(92) (Survey Feet) N: 708,664 E: 843,290
NAD 1927 (Meters) N: 215,981 E: 244,484
NAD 1927 (Survey Feet) N: 708,599 E: 802,112

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



NEW MEXICO OFFICE OF STATE ENGINEER

Il
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/ WR File Number: L-MON Scale: 1:14,368

Northing/Easting: UTM83(92) (Meter): N: 3646,316 E: 654,330

Northing/Easting: SPCS83(92) (Feet): N: 708,664 E: 843,290

GW Basin: Lea County
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/221-5

Gandy Marley, Inc.
P.O. BOX 1658 ROSWELL, NM 88202 LOM INSPECTION FORM No. 15389

Date of Receipt: Time of ceipt: !h Cell Placement: U
Quantity: Lj T/CY: t.Z,ll //bq Description: ,&1 t3’’//4?//r/

AI1’// %J1J -

Name/Address of Generator:%% ,- ,d5E0%7 7€’ iL%jta%.a A%E - / % C

Origin of Materials (if different): A &tt& tiC, A1L(

-, /_
Transporter Name: / .%4 - SCC ID No._______________________

Name of Laboratory Performing Sample Analysis: 6

TCLP(EPAMethodl3ll)__________ BTEX________ MTBE L-’TPH ‘“ Non-Hazardous “ Exempt______

. Verification of No Free Liquids Paint Filter Liquids Test Performed

Verification of Property Completed Manifest Generator Manifest Number / S 3 ,?

9 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

U sh/pped herewith is exempt from the Resource Conservation and Recovery Act of1976, as amended from time to time, 40 US. 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 GandyMarley, 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 GandyMarley Inc.’s facility fbr disposal.

- THIS WILL CERTIFY that the above Transporter loaded the matanal as represented on this Load Inspection Form at the l deZed location, and that it was tendered by the
above described Generator. THIS WILL CERTIFY that no additional materials were added to this load and that the mat ml w vere thctzt—in cident.

Transporter: e/l./ /w ,ö?1X’/F

_____________________________

Print Name ignatirre

fl GMI Employee: TC L 7Q Si
Print Name / Signature

.—-..___,_‘__--

.-_---*,._-__.--
—----‘-

._ _----_. -

N.M.E.D. - DP4041



LA.- =7

GANDYMARLEY, INC
/ ‘• S P.O. Box 1658

Roswell, NM 88202 NO,. 34285
(575) 347-0434

Fax (575)347-0435

LEASEOPERATOR/SHIPPER/COMPANY: /— ,.

LEASE NAME 4, 1,12 ‘V ,

TRANSPORTER COMPANY: TIME: AM/PM:

DATE: J _
5 VEHICLE Nd.: 3Y DRIVER NO.:

CHARGE TO:

TYPE OF MATERIAL

OCD

[1 Other Material: [1 Contaminated soil [ ] C-117 No.:

____________

[1 BS&W content:_______________

Description r / y 1 /

COMPANYCONTACT:

VOLUMEOFMATERIAL[ ]:YARDS 11CELL# :[ ] ‘/ .:‘:.-

AS A CONDITION TO GANDY•MARLEY, iNC.’S ACCEPTANCE OF THE MATERIALS SHIPPED WITH
THIS JOB TIçKET 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,

‘4DEVELOPMENT 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.

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 addectto this load, and that the material was delivered without incident.

/ /f.

DRIVER: i. “ .:f’
..J ..

FACILITY REPRESENTATIVE: ....‘7
A’

White GMI Canary Shipper Pink GMI Gold Transporter



24-HOUR SERVICE, CALL
LOVINGTON (575) 396-4948

TATUM (575) 398-4960

GANDY CORPORATION
KILL TRUCKS - VACUUM TRUCKS - WINCH TRUCKS

ROLL OFFS - TANK CLEANING - ROUSTABOUTING
PRC #14225

W)?5L1 j
P.O. BOX 2140

LOVINGTON, NEW MEXICO 88260

522829

_____________________

Truck No.

_____________________________

Purchase Order No.

.%t 9:/C 4AFgNo.

ft 1-rr Sub Total &
Saleslax ((4:... 7

TOTAL -z(c.i
— —

SUPERIOR PRINTING SERVICE INC.

Date 2 /c —

Company _57I

Prnrnf/7.,I

TnT. WII Nr,

I flcntlnn

Invoice No.

______________

I flfl,tifln

A.M. A.M. TIME RATE AMOUNT

Time Out - P.M. Time In

Diesel Brine Water fresh Water
Crude Oil (ucedter Bbls. Hauled ‘2-O ‘] f) 5 ( L2 19, %c

Driver, Operator or Pusher ,% c’z / ° ¶t 10 C 2.

Helper

Helper

Helper

Other Charges

Description of Work 7

7A/ , £e/ /eh’ô 7,€eA..

y2c3?
-

Authorized By:



G
E
N
E
R
A
T
0
R

I. Manifest Document No. 2.Contaminated Soils Shipment Manifest jç- z j Page _j_ Ot’_L
3. Generator’s Name and Mailing Address 4. Generator Phone No.

‘cJ °
—

c_e t1’/ c.. y
ç7c._ Lce.e 1j

iç_
(‘ t 5. Generator Contact

6. Transporter 1 Company Name 7. ID No.

CiLj ti t f a Si
8. Transporter 2 Company Name 9. ID No.

10, Designated Disposal Facility Name and Site Address 11. Facility Permit Number
Gandy Marley, Inc. Contaminated Soils Landfarm

7200 East Second Street ‘ U

P0 Box 165$ 12. Facility Phone No.

Roswell, NM $8201 (575) 398-0107

13. Description of Waste 14 Containers 15. Total 16. Unit

No Type Quantity Wt.Vol.

a
UT Csc

b.
II

C.

nII

17. Special Handling Instructions and Additional Information

FURTHER. / represent and warrant that the waste material as described an thLv ,nanUst is either exempt from the Resource
Conservation and Recover)’ Act tif 1976, OR has been characterized a.c non-hazardous material by virtue of appropriate
lahoratomy an a! vs is donc’ in accordance with EPA-approved testing mnethodc.

Printed/Typed Name Signature / Date

‘\..‘ I ‘ I LI i
19. Transporter I Acknowledgement of Receipt of Materials

Printed/Type Name in re Date

Ry
. - 1111

20. Transporter 2 Acknowledgement of Receipt of Materials

Printed/Typed Name Signature

I I
21. Discrepancy Information

a
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

— (. ‘ ° 7

18. Generator’s Certification’: I hereby declare that the contents oJrhe consignment are July and accurately described above by proper shipping name and
arc’ classifIed, packed, mna,’ked, and labeled, and are in a/I respects in proper condition fbr transport by highway according
to applicable federal, state, and international laws.

T
R
A
N
S
P
0
R
T
a
a

Date



Instructions for Proper Completion of Manifest

Ite,n I Enter the number assigned to the Manifest by the
generator.

Item 2 Enter the page number and the total number of
pages used to complete the Manifest, if any.

item 3 Enter the name and mailing address of the
generator. The address should be the location that
will manage the returned Manifest forms.

Item 4 Enter a telephone number where an authorized
agent of the generator may be reached in the event
of an emergency.

item 5 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.

Item 6 Enter the company name of the first transporter
who will transport the waste.

Item 7 Enter the appropriate identification number for the

first
transporter. (e.g., State Corporation

J Commission or EPA identification number.)

Item 8 If applicable, enter the company name of the
second transporter who will transport the waste.

Item 9 If applicable, enter the appropriate identification
number for the second transporter.

kern 10 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.

Item 11 Enter the appropriate permit number of the facility
designated to receive the waste listed on the
Manifest.

Item 12 Enter the phone number of the facility designated to
receive the waste listed on the Manifest.

Item 13 Enter a brief description of each waste being
shipped under the Manifest.

item 14 Enter the number of containers for each waste and
the appropriate abbreviation below for the type of
container.

Itemn 15 Enter the total quantity of waste described on each

item 16 Enter the appropriate abbreviation from below for
the unit of measure.

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 die highway mode is used, enter the
appropriate additional mode (e.g., and rail) in the
space below.

TRANSPORmRS

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 DEsIGNA’nD DisPosAl,
FAcILITIEs

Item 21 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.

Item 22 Print or type the name of the person acceptitig 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.

line.

C Gallons P = Pcoools

Y Cubic yands L Liters

M Metric tons N = Cubic

T Tons
K Kilograms

tM — Metal drunts, barrels, kegs
(tV - Wcxoie,t bones. canons, cases
lYt — Durrtp truck

lIP = Fiberboard or plastic drutris
BA Burlap, cloth. paper, plastic bags
CM Metal Foxes, cartons, cases

iC Tusk cart
I)W = Wooden drums. barrels, kegs
CF = Fiber/plastic baum, cartons, cases
CV = Cyliruiert

TI’ Tanks portable

it = Cargo tanks ltank tracks)



L GANDYMARLEY, INC.
P.O. Box 1658

Roswell NM 88202 No 3 4 3 0 2
{L1 (575) 347 0434

Fax (575) 347-0435 :

LEASE OPERATOR/SHIPPER/COMPANY /7 é/ 7 7

LEASE NAME / J. _.-J..

TRANSPORTER COMPANY TIME q AM/PM

DATE / VEHICLE NO DRIVER NO ; - -

CHARGE TO:

TYPE OF MATERIAL

OCD
- t

Other Material: [1 Contaminated soil
- [ ] 0-117 No.:

____________

BS&W content:__________________

Description
-

COMPANY CONTACT -
.

ç- -.

VOLUME OF MATERIAL [ }:iRDS !15? CELL#

_______:

[ ]
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 GANDYMARLEY, INC.’S ACCEPTANCE OF THE MATERIALS SHIPPED
WlTH THIS JOB TICKET TRANSPORTER REPRESENTS AND WARRANTS THAT ONLY THE MATERIAL
ThELIVERED BY OPERATOR/SHIPPER TO TRANSPORTER IS NOW DELIVERED BY TRANSPORTER TO

k GANDYMARLEY, INC.’S FACILITY FOR DISPOSAL.

-.THl$ WtLL- CERTtFY that the above Transporter loaded the material represented by this Transporter
• Statertiei-it at the above described location, and that it was tendered by the above decribed shipper. This will

certify that no additional materials were added to this load, and that the material was delivered without incident.

DRIVERTh cI -

FACILITY REPRESENTATIVE: -‘ --- --. — -

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



24-HOUR SERVICE, CALL
LOVINGTON (575) 396-4948

TATUM (575) 398-4960

GANDY CORPORATION
KILL TRUCKS - VACUUM TRUCKS - WINCH TRUCKS
ROLL OFFS - TANK CLEANING - ROUSTABOUTING

PRC #14225

RO. BOX 2140
LOVINGTON, NEW MEXICO 88260

522830

,9 4i’/AA/t
- —

—

74:3 02 SubTotal

Saleslax tlO..4-3
TOTAL —zH8.(

Date 2
— /3 .-/s- Truck No.

______

Company -4 ASSe, !i,czi

FmmLOP/74’ (aL C b/4LDJ I4AMJ

To Lease.

_________

Well No.

Purchase Order No.

________________________________

Invoice No.

______________

Rig No. Location

Location

A.M. TIME RATE AMOUNT

Time Out P.M. Time In
Diesel Brine Water fresh Water
Crude Oil uced Water /93 Oo 0

Driver, Operator or Pusher , e2,i IZ’ 8STh to 1-1. z.5
Helper

Helper

Helper

Other Charges

Description of Worlc 41ji-

, ,

1’..-,-.. /4:A—e

- -. 4.c.LOAIS g’,y h kre

.-

Tt-Az .. -..--__ —.--—._, --.
p.. .tJ.Y ,= I 2’WJ. J,f -,--c-*- ...i AlA .‘7 —

f--jD.-

Authorized By: e’ SUPERIOR PRINTING SERVICE, INC.



I. Manifest Document No. I 2.
Contaminated Soils Shipment Manifest I is- z z & I 3 10 Page I of

_(

3 Generator’s Name and Mailing Address — 4. Generator Phone No.

7tf2 Aod.t3r /,‘iA-/7 2/L Jy

.5o5 A/6 ‘
j) - -3o ‘,/3

dM ‘7J/ 5. Generator Contact

-44.’ A/ia-i&€
6. Transporter I Company Name 7. ID No,

Ar/y 2g ‘I11
8. Transporter 2 Company Name 9. ID No.

I I_¶i—L ]
10. Designated Disposal Facility Name and Site Address II. Facility Permit Number

Gandy Marley, Inc. Contaminated Soi’s Landfarm
7200 East Second Street 000 f 00

P0 Box 1658 12. Facility Phone No.

Roswell, NM $8201 (575) 398-0107

13. Description of Waste 14. Containers 15. Total 16. Unit

No Type Quantity Wt.VoI.

a.O$/

-r,4jc

b.

c. nIw

17. Special Handling Instructions sod Additional Inirirmation

18. Generator’s Certification: I hereby declare 1/sat the contents 0/the consignment sire fidly and accurate/v described above by proper s/sipping flame and
are classiflecL packed, masked, and labeled, and are in all respects in proper condition/br transport by highway according
to applicable federal, state, and internaik,nal laws.

FURTHER. / represent and wcnrant that 1/se ss’asie material as described on this snanjfbst is either exempt fiï sit i/se Resource
Conservation and Recovery Act of 1976, OR has been characterized as non-hazurdous material by virtue of appropriate
lahoratosy ana/vsLv done in accordance ss’ith EPA -approved testing methods.

PrintedlTyped Name Signature Date

[_____________________ I is
19. Transporter I Acknowledgement of Receipt of Materials

Printed/Typed Name Signature .4 Date

A,A/4-1,4 I7 I) IS I) I
20. Transporter 2 Acknowledgement of Receipt of Materials -

2). 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 Sign ore Date

— /u,d . ° i7i’ Ti’ 5

G
E
N

E
R
A
T
0
R

T
R
A
N
S.
P
0
R
T
E
R

Printed/Typed Name Signature Date

I I



Instructions for Proper Completion of Manifest
GI:Nt:nAl’on.s

Iteit I Etiter the timuber assigned to the Manifest by the
generator.

Item 2 Enter the page number and the total number of
pages used to complete the Manifest, if any.

Iten 3 Enter the name and mailing address of the
generator. The address should be the location that
will manage the returned Manifest forms.

Item 4 Enter a telephone number where an authorized
agent of the generator may be reached in the event
of an emergency.

Item 5 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.

Item 6 Enter the company name of the first transporter
who will transport the waste.

__

Item 7 Enter the appropriate identification number for the
first transporter. (e.g., State Corporation

j Commission or EPA identification number.)

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

Item 9 If applicable, enter the appropriate identification
number for the second transporter.

Item JO 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.

Item 1] Enter the appropriate permit number of the facility
designated to receive the waste listed on the
Manifest.

Item 12 Enter the phone number of the facility designated to
receive the waste listed on the Manifest.

Ite,n 13 Enter a brief description of each waste being
shipped under the Manifest.

Item 14 Enter the nunther of containers for each waste and
the appropriate abbreviation below for the type of
container.

ltem 15 Enter the total quantity of waste described on each
line.

Item 16 Enter the appropriate abbreviation from below for
the unit of measure.

C G,lIons P = Pnass

V — Cubicynrth L Liters

M Metric tons N = Cubic meters

Item 17 Generators may use this space to indicate special
transportation, treatment, storage, or disposal
information or Bill of Lading information.

Itemn 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 od
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 AN]) OPERATORS OF DESIGNAmD DisPOSAL
FAcIliTIES

Item 21 The authorized representative of the designated
facility’s owner or operator must note in this space
any significant discrepancy betweeti die waste
described on the Manifest and the waste actually
received at the facility.

Item 22 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.

T Tons

K Kilograms

Metal duets. batrela., Legs
Wocsl0a teases. canons, cases

hr — [Nun1, truck
h)F Fiherboaei or plastic dusts
IA .- Itarlap, cloth, paper. plastic bags

CM Metal lxaaet, Canon. ca,Ca

TC = lank cars
I)W = Wruxten dmnas, barrels, kegs
CF’ Oboe/plastic boxes, canons, cases
CV Cyliankrs

TI’ = Tanks portable
IT = Cargo tasks (lank trucks)



Equipment Used

Box Rent______

@ S
-•..,

Hrs. worked

@ S

____________

Hrs. worked

@ S

____________

Hrs. worked

@ S

___________

Hrs. worked

@ $

____________

Hrs. tvorked

@ S

____________

Hrs. worked

@ S

___________

Hrs. worked

@ S

____________

Hrs. worked

,,.(;\c

/ (iC; Total 4J.J( )

___________

Total

_________________________

Total

__________________________

Total

__________________________

Total

_________________________

Total

__________________________

Total

___________________________

Total

_______________

Sub Total

______________

Sales Tax

________________

TOTAL

24-HOUR SERVICE. CALL
LOVINGTQN 396-48

TATUM 398-4960
GANDY MARLEY

RO. BOX 1658 ROSWELL, NEW MEXICO 88202

AUTHORIZATION FOR WORK

LEASECOMPANY “% OC%J\.
MAlL INVOICE TO

DESCRIPTION Of WORK

CL uJ

RO. BOX 2140
LOVINGTON, NEW MEXICO 88260

19227

YOUR NO.__________

I CAJfl1L

___

9
I
U
I
El

U
U
H
U

U
WELL

(J)

Jet Out —

flionnenl

1ñ7 \L.Disposal Facility_

Box No. Delivered

Box No. Picked Up

S.

\\ \ -%-4-
Dr’&’—1 \!2,r ‘

Superior Printing Service, Inc. - 104

Approved by



Name of Laboratory Performing Sample Analysis

] TCLP (EPA Method 1311)

________ ________

BE TPH_-

Verification of No Free Liquids Paint Filter Liquids Test Performed

%/
Verification of Property Completed Manifest - Generator Manifest Number

,‘
‘-?(

As a condition to Gandy Morley, Inc.’s acceptance.,f the materials shipped as represented on this Load Inspection Form, Generator represents’and warrants that the waste material

9 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 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 Morley, Inc.’s acceptance of the materials shipped as represented on this Load Inspect ion Form, Transporter represents and warrants that only
the material delivered by Generator to Transporter is now delivered by Transporter to Gandy Martey, Inc.’s facility for disposal.

THIS WILL CERTIFY that the above Transporter ljaded the material as represented on this Load Inspection Form at the above described location, and that it was tendered by
the above described Gejserator TH1S WILL CERTIFY that no additional materials were added to thrs lead and that the material was delivered without incident

1’
I /. f

]
Gandy Marley, Inc.

P.O. BOX 1658 a ROSWELL, NM 68202

AM
Date of Receipt: Time of Receipt PM Cell Placement:

-— - —

I Quantity ) T/CY:I 1 fV” jDe
Li

\_Y’,...—- ‘

IYOt(ZZ/l# L

LOAD INSPECTION FORM ‘tJ 49

. .. :
Name/Address of Generator

-

Origin of Materials (if different) 1.._’t.._.3’,J J ‘S’)

Transporter Name: SCC ID No.



yHALL Hall Environmental Analysis Laborato,y

4901 Hrni’krns NE
ENV I RO NM ENTAL Albuquerque, NM 87109

I I
ANALYSIS TEL: 505-315-3975 FAX: 505-345-4107

if’ebs,te: www. hallenviroumentat con,
LABORATORY

June 26, 2015

Clay Khmer

Golder Associates
5200 Pasadena, NE Suite C

Albuquerque, NM $71 13
TEL: (505) 821-3043

FAX (505) 821-5273

RE: Lovington 66 OrderNo.: 1506728

Dear Clay Kilmer:

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 #NMO 190

Sincerely,

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Page 1 of9

Hall Environmental Analysis Laboratory, Inc.

Analytical Report

Lab Order 1506728

Date Reported: 6/26/2015

CLIENT: Golder Associates Client Sample ID: DPE-l 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

U
[1
U
F]
U

EPA METHOD 6010B: SOIL METALS Analyst: ELS

Lead 093 0.26 mg/Kg 1 6/25/2015 11:43:22AM 19875

EPA METHOD 80150: GASOLINE RANGE Analyst: NSB

Gasoline Range Organics (GRO) 3000 200 mg/Kg 50 6/17/2015 10:13:01 PM R26901
Surr: BFB 217 75.4-113 S %REC 50 6/17/2015 10:13:01 PM R26901

EPA METHOD 8260B: VOLATILES Analyst: cadg

Benzene 1.3 0.80 mg/Kg 20 6/19/2015 5:07:34AM 19772

Toluene 57 0.80 mg/Kg 20 6/1 9/2015 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 4:38:47AM 19772

13,5-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-Methylnaphthalene 48 32 mg/Kg 200 6/19/2015 4:38:47 AM 19772

2-Methylnaphthalene 99 32 mg/Kg 200 6/19/2015 4:38:47 AM 19772

Acetone ND 12 mg/Kg 20 6/19/2015 5:07:34AM 19772

Bromobenzene ND 8.0 mg/Kg 200 6/19/2015 4:38:47AM 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

Chlorobenzene ND 0.80 mg/Kg 20 6/19/2015 5:07:34AM 19772

Chloroethane ND 1.6 mg/Kg 20 6/19/2015 5:07:34AM 19772

Chloroform ND 0.80 mg/Kg 20 6/19/2015 5:07:34AM 19772

Chloromethane ND 2.4 mg/Kg 20 6/19/2015 5:07:34AM 19772

2-Chlorotoluene ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772

4-Chiorotoluene 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 5:07:34AM 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

Dibromochioromethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34AM 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 Analvte detected in the associated Method Blank 11
E Value above quantitation range H Holding times for preparation or analysis exceeded ii
J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit

0 RSD is greater than RSDlimit P Sample pH Not In Range

R RPD outside accepted recovery limits RI. Reporting Detection Limil

S Spike Recovery outside accepted recovery limits

U



Analytical Report

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 limits

0 RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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 Page 2 of 9
P Sample pH Not In Range

RL Reporting Detection Limit

Hall Environmental Analysis Laboratory, Inc.
Lab Order 150672$

Date Reported: 6/26/2015

CLIENT: Golder Associates Client Sample CD: DPE-1 55-60

Project: Lovington 66 Collection Date: 6/14/2015 1 1:50:00 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 5:07:34AM 19772

1,1-Dichioroethene ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772

1,2-Dichioropropane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772

1,3-Dichioropropane ND 0.80 mg/Kg 20 6/19/2015 5:07:34AM 19772

2,2-Dichioropropane ND 1.6 mg/Kg 20 6/19/2015 5:07:34AM 19772

1,1-Dichloropropene ND 1.6 mg/Kg 20 6/19/2015 5:07:34AM 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

lsopropylbenzene 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 2.4 mg/Kg 20 6/1 9/2015 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-Tetrachioroethane ND 0.80 mg/Kg 20 6/19/2015 5:07:34 AM 19772

1,1,2,2-Tetrachioroethane ND 8.0 mg/Kg 200 6/19/2015 4:38:47 AM 19772

Tetrachioroethene (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 6/1912015 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-Trichioroethane 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-Trichioropropane ND 16 mg/Kg 200 6/19/20154:38:47AM 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 94.4 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 70-1 30 %REC 20 6/19/2015 5:07:34 AM 19772

Surr: 4-Bromofluorobenzene 85.4 70-1 30 %REC 200 6/19/2015 4:38:47 AM 19772



Analytical Report

Lab Order 150672$

Hall Environmental Analysis Laboratory, Inc. Date Reported: 6/26/2015

CLIENT: Golder Associates Client Sample ID: MeOH Blank

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

[]
El

El
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 6/1 9/2015 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

12,4-Trimethylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772

1,35-Trimethylbenzene ND 0.050 mg/Kg 1 6/19/2015 12:31 :04 PM 19772

12-Dichioroethane (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 0.75 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 0.15 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 tetrachloñde ND 0.050 mg/Kg 1 6/19/2015 12:31:04 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 0.15 mg/Kg 1 6/19/2015 12:31:04 PM 19772

2-Chiorotoluene ND 0.050 mg/Kg 1 6/19/2015 12:31:04 PM 19772

4-Chiorotoluene 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

Dichlorodifluoromethane 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.

ElQualifiers: * Value exceeds Maximum Contaminant Level.

E Value above quantitation range

J Analyte detected below quantitation limits

0 RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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 Page 3 of 9
P Sample pH Not In Range

RI. Reporting Detection Limit



Analytical Report

Lab Order 1506728

EPA METHOD 8260B: VOLATILES

1 2-Dichloropropane

1 3-Dichloropropane

22-Dichioropropane

11 -Dichloropropene

Hexachiorobutadiene

2-Hexanone

lsopropylbenzene

4-Isopropyltoluene

4-Methyl-2-pentanone

Methylene chloride

n-Butylbenzene

n-Propylbenzene

sec-Butylbenzene

Styrene

tert-Butylbenzene

1,1.1 2-Tetrachloroethane

1,1 ,2,2-Tetrachloroethane

Tetrachioroethene (PCE)

trans-i ,2-DCE

trans-i ,3-Dichloropropene

1 ,2,3-TricNorobenzene

I ,2,4-Thchlorobenzene

1,1 1-Trichloroethane

1,1 ,2-Trichloroethane

Trichloroethene (TCE)

Trichlorofluoromethane

1 ,2,3-Trichloropropane

Vinyl chloride

Xylenes, Total

Surr: Dibromofluoromethane

Surt: 1 ,2-Dichloroethane-d4

Surr: Toluene-d8

Surr: 4-Bromofluorobenzene

Analyst: cadg

1 6/19/2015 12:31:04 PM 19772

1 6/19!201512:31:O4PM 19772

1 6/19/201512:31:04PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/201512:3i:O4PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/20i512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/2015 12:31:04PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/2015 12:31:04 PM 19772

1 6/19/201512:31:O4PM 19772

1 6/19/201512:31:O4PM 19772

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: * Value exceeds Maximum Contaminant Level

E Value above quantitation range

J Analyte detected below quantitation limits

0 RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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

RI. Reporting Detection Limit

Hall Environmental Analysis Laboratory, Inc. Date Reported: 6/26/2015

CLIENT: Golder Associates Client Sample ID: MeOH Blank

Project: Lovington 66 Collection Date:

Lab ID: 1506728-002 Matrix: MEOH BLAN Received Date: 6/15/2015 12:54:00 PM

Analyses Result RE Qual Units DF Date Analyzed Batch

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.10 mg/Kg

ND 0.10 mg/Kg

ND 0.10 mg/Kg

ND 0.50 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.50 mg/Kg

ND 0.15 mg/Kg

ND 0.15 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.10 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.050 mg/Kg

ND 0.10 mg/Kg

ND 0.050 mg/Kg

ND 0.10 mg/Kg

iii 70-130 %REC

110 70-130 %REC

93.0 70-1 30 %REC

103 70-130 %REC

Page 4 of 9



Qualifiers:

E

0

R

S

QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

W0#: 150672$

26-Jun-IS

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: 611712015 SeqNo: 803064 Units: mglKg

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) ND 5.0

Sum BFB 900 1000 89.8 75.4 113

Sample ID 2.5UG GRO LCS Samplype: LCS TestCode: EPA Method 801 SD: Gasoline Range

Client ID: LCSS Batch ID: R26901 RunNo: 26901

Prep Date: Analysis Date: 611712015 SeqNo: 803065 Units: mglKg

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

GasolineRangeOrganics(GRO) 26 5.0 25.00 0 104 64 130

Surr:BFB 960 1000 96.5 75.4 113

Sample ID 1506728-OOIAMS SampType: MS TestCode: EPA Method 8015D: Gasoline Range

Client ID: DPE-1 55’-60 Batch ID: R26901 RunNo: 26901

Prep Date: Analysis Date: 611712015 SeqNo: 803067 Units: mglKg

Analyte Result PQL SPK value SPK Ref Val ¾REC LowLimit HighLimit %RPD RPDLimit Qual

GasolineRangeOrganics(GRO) 3500 200 1002 2999 48.2 47.9 144

Surr:BFB 76000 40100 189 75.4 113 S

[
C

C
C
C
C
t
C
C
C
C
C
C

t

Sample ID 1506728-OOIAMSD SampType: MSD TestCode: EPA Method 8015D: Gasoline Range

Client ID: DPE-1 55’-60 Batch ID: R26901 RunNo: 26901

Prep Date: Analysis Date: 611712015 SeqNo: 803068 Units: mglKg

Analyte Result PQL SPKvalue SPKRefVaI %REC LowLimit HighLimit %RPD RPDLimit Qual

GasolineRangeDrganics(GRO) 3400 200 1002 2999 36.6 47.9 144 3.40 29.9 5

SurrBFB 76000 40100 189 75.4 113 0 0 S

Value exceeds Maximum Contaminant Level.

Value above quantitation range

Analyte detected below quantitation limits

RSD is greater than RSDIimit

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 5 of9



Benzene

Toluene

,.

Ethylbenzene

Methyl
tert-butyl ether (MTBE)

1 ,24-Trimethylbenzene

1 35-Trimethylbenzene

3 12-Dichloroethane (EDC)

1 2-Dibromoethane (EDB)

Naphthalene

1 -Methylnaphthalene

2-Methylnaphthalene

Acetone

Bromobenzene] Broniodichloromethane

romoform

Bromomethane

2-Butanone

J Carbon disulfide

Carbon tetrachiobde

Chlorobenzene

J Chloroethane

Chloroform

Chloromethane

2-Chiorotoluene

4-Chiorotoluene

cis-12-DCE

cis-1 3-Dichloropropene

3 1 2-Dibromo-3-chloropropane

Dibrornochloromethane

Dibromomethane

i

2-Dichlorobenzene

1 3-Dichlorobenzene

1 4-Dichlorobenzene

Dichiorodifluoromethane] il-Dichioroethane

11 -Dichloroethene

1 2-Dichloropropane

1 ,3-Dichloropropane

22-Dichioropropane

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.10

ND 0.20

ND 0.20

ND 0.75

ND 0.050

ND 0.050

ND 0.050

ND 0.15

ND 0.50

ND 0.50

ND 0.050

ND 0.050

ND 0.10

ND 0.050

ND 0.15

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.10

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.050

ND 0.10

Qualifiers:
* Value exceeds Maximum Contaminant Level.

E Value above quantitation range

J Analyte detected below quantitation limits

J
o RSD is greater than RSDiirnit

R RPD outside accepted recovery limits

S 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

QC SUMMARY REPORT WO#: 1506728

J 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: 611712015 Analysis Date: 611812015 SeqNo: 804350 Units: mglKg

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Page 6 of 9



Qualifiers:
* Value exceeds Maximum Contaminant Level.

E Value above quantitation range

J Analyte detected below quantitation limits

o RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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

QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

WO#: 150672$

26-Jun-15

Client: Golder Associates

Project: Lovington 66

Sample ID mb-19772 SampType: MBLK TestCode: EPA Method 826DB: Volatiles

Client ID: PBS Batch ID: 19772 RunNo: 26939

Prep Date: 611712015 Analysis Date: 611812015 SeqNo: 804350 Units: mglKg

Analyte Result PQL SPK value SPK Ref Val kREC LowLimit HighLimit %RPD RPDLimit Qual

1l-Dichloropropene ND 0.10

Hexachlorobutadiene ND 0.10

2-Hexanone ND 0.50

lsopropylbenzene 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 12-Tetrachloroethane ND 0.050

11,22-Tetrachloroethane ND 0.050

Tetrachloroethene (PCE) ND 0.050

trans-1,2-DCE ND 0.050

trans-i 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

Tndiloroethene (TCE) ND 0.050

Tiictilorofluoromethane ND 0.050

1,2,3-Trichloropropane ND 0.10

Vinyl chloride ND 0.050

Xylenes, Total ND 0.10

Surr: Dibromofluoromethane 0.54 0.5000 107 70 130

Sum i,2-Dichloroethane-d4 0.54 0.5000 107 70 130

Sum 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 82608: Volatiles

Client ID: LCSS Batch ID: 19772 RunNo: 26939

Prep Date: 6/1 7/2015 Analysis Date: 611812015 SeqNo: 804351 Units: mg/Kg

Analyte Result PQL SPK value SPKRefVaI %REC LowLimit 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

U
LI
[1
H
[1

U
U
UI
U
U
U
H
U
U
U
U
H
U

Page 7 of9



Value exceeds Maximum Contaminant Level

Value above quantitation range

Arialyte detected below quantitation limits

RSD is greater than RSDlimit

RPD 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

QC SUMMARY REPORT WO#: 1506728

Hall Environmental Analysis Laboratory, Inc. 26-Jun-15

Client: Gotder Associates

Project: Lovington 66

Sample ID lcs-19772 Samplype: LCS TestCode: EPA Method 8260B: Volatiles

Client ID: LCSS Batch ID: 19772 RunNo: 26939

Prep Date: 611712015 Analysis Date: 611812015 SeqNo: 804351 Units: mglKg

Analyte Result PQL SPKvalue SPKRefVaI %REC LowLimit HighLimit %RPD RPDLimit Qual

11-Dichloroethene 1.1 0.050 1.000 0 110 60.6 134

Tcichloroethene(TCE) 0.92 0,050 1.000 0 91.6 70 130

Surr: Dibromofluoromethane 0.52 0.5000 103 70 130

Surr: 12-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:

Page 8 of 9

Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT
WO#: 1506728

Hal] Environmental Analysis Laboratory, Inc. 26-Jun-15

Client: Golder Associates
Project: Lovington 66

Sample ID MB-19875 SampType: MBLK TestCode: EPA Method 601DB: Soil Metals

Client ID: PBS Batch ID: 19875 RunNo: 27084

Prep Date: 612312015 Analysis Date: 612512015 SeqNo: 809623 Units: mglKg

Analyte Result PQL SPK value SPK Ref Val 1,REC LowLimit HighLimit %RPD RPDLimit Qual

Lead ND 0.25

Sample ID LCS-19675 SampType: LCS TestCode: EPA Method 601DB: Soil Metals

Client ID: LCSS Batch ID: 19875 RunNo: 27086

Prep Date: 612312015 Analysis Date: 612512015 SeqNo: 809624 Units: mglKg

Analyte Result PQL SPK value SPK Ref Val 3REC LowLimit HighLimit %RPD RPDLimit Qual

Lead 25 0.25 25.00 0 101 80 120

Qualifiers:
* Value exceeds Maximum Contaminant Level.

E Value above quantitation range

Analyte detected below quantitation limits

o RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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

11
LI
U

El

U
U
LI
ft
U

U
U
U

LI
El

Page 9 of9
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ENVIRONMENTAL kin.s

ANALYSIS
ilbt’qiwtq:a .vt!8:’/uv Sample Log—In Check List

LABORATORY
TEl: 50i- 3t1,5F.V 5t,5i45-41W

U rhsii: i*ii n hulk, vsru,vuirn(i cu,i

ClinI Name: GokierAssoc Work Order Number 1506726 RcptNo I

Recee byldat \15

Locged By Celina Sessa 611512015 174 00 PM

Completed By Ceilna Sessa 611612015 1G:3&37 AM

Reviewed ,/,‘-/t I
Chain of Custody

1. Cistody seals intact on sampe bottles? Yes LI No U Not Present V

2. Is CIiur o(Cudycwipteto? Yes No U Not Present C]

3 How was the sample delivered’ Client

Login

4. Was an attempt made to cool the samples? Yes No

5. Were all samples received at a temperaluro of ‘C C to 6.0’C Yes V No J NA U

6 Sample(s) in proper contanerisi? Yes No Li

7 S.iffcierit sample volume fur iird’calud Ws!(s)? Yes No i

8. Are samples (except VOA and ONG) properly preerved? Yes V No

9. Was preservative added to bottles? Yes [I No f NA LI

tO VOA vicEs have zero headspac.e? Yes U No LI No VOA Vials V.

it Were any sample cortains recejaed htoken’ Yes Li No V
# of preserved
bottles checked

12. Does paperwork match bottle labels? Yes No LI (01 P11

(Note discrepancies on chain of ctislody) (<2 or ,t2 unless noted)

13 Are matrices correctly denhf4ed on Chain of Custcdy? Yes No U
14 ts it clear what analyses were repLiested? Yes V No U
15. Were all holding times able to he met? Ys ‘/ No F] Checked by.

(I! rio. notify customer for authohzation.)

Special Handling (if applicable)

16. Was client nofied of all discrepancies with ths order? No H

Person Notified j Date

By Whom [ Via U eail F] Phone F] Fax [] In aerson

Regarding. r

___________

Client Instructions:

17 Addil,onal remarks

18. Cooler Information

Cooler No Temp C Condition Seal Intact Seal No Seal Date J Signed By

Good Not Preseol

Prge I of I
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HALL Hall Environmental Analysis Laboratory

490] Ha,,’kins NE
ENV I RO NM ENTAL Albuquerque, NM 87109

ANALYSIS TEL: 505-345-3975 FAX: 505-345-4107

I Website: nun’. hallenviron,nentaL con,
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 OrderNo.: 1507551

Dear Clay Kilmer:

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 #NMO 190

Sincerely,

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Benzene

Toluene

Ethylbenzene

Methyl tert-butyl ether (MTBE)

I ,2,4-Trimethylbenzene

1 ,3,5-Trimethylbenzene

1 2-Dichloroethane (EDC)

1 2-Dibromoethane (EDB)

Naphthalene

1 -Methylnaphthalene

2-Methylnaphthalene

Acetone

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon Tetrachioride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chiorotoluene

4-Chiorotoluene

cis-1 ,2-DCE

cis-1 ,3-Dichloropropene

1 ,2-Dibromo-3-chloropropane

Dibromochloromethane

Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

Dichlorodifluoromethane

1,1 -Dichloroethane

1 1-Dichloroethene

1 2-Dichloropropane

1 3-Dichloropropane

2,2-Dichloropropane

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

2.0 pg/L

4.0 pg/L

4.0 pg/L

10 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

3.0 pg/L

10 pg/L

10 pg/L

1.0 pg/L

1.0 pg/C

2.0 pg/L

1.0 pg/L

3.0 pg/C

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

2.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

1.0 pg/L

2.0 pg/L

Analytical Report

Lab Order 1507551

Date Reported: 7/27/2015

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

1 7/14/2015 4:00:54 PM

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

R27487

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

B Analyte detected in the associated Method Blank

E Value above quantitation range

J Analyte detected below quantitation limits
Page 1 of 12

P Sample pH Not In Range

RL Reporting Detection Limit

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Golder Associates Client Sample ID: Trip Blank

Project: Lovington 66 Collection Date:

Lab ID: 150755 1-001 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

El
U
El
El
U
El
1]
U
El
U
El
El
U
0
El

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

S % Recovery outside of range due to dilution or matrix



EPA METHOD 8260B: VOLATILES

1,1 -Dichloropropene

Hexachiorobutadiene

2-Hexanone

lsopropylbenzene

4-Isopropyltoluene

4-Methyl-2-pentanone

Methylene Chloride

n-Butylbenzene

n-Propylbenzene

sec-Butylbenzene

Styrene

tert-Butylbenzene

1,1,1 ,2-Tetrachloroethane

1,1 ,2,2-Tetrachloroethane

Tetrachioroethene (PCE)

trans-i ,2-DCE

trans-i ,3-Dichloropropene

1 ,23-Trichlorobenzene

1 ,24-Trichlorobenzene

1.1,1 -Trichloroethane

1,1 2-Trichloroethane

Trichloroethene (ICE)

Trichlorofluoromethane

i 2,3-Trichloropropane

Vinyl chloride

Xylenes, Total

Surr: 1 ,2-Dichloroethane-d4

Surr: 4-Bromofluorobenzene

Surr: Dibromofluoromethane

Surr: Toluene-d8

Analytical Report

Lab Order 1507551

Date Reported: 7/27/2015

Analyst: BCN

1 7/14/20154:00:54 PM R27487

1 7/14/2015 4:00:54 PM R27487

1 7/14/2015 4:00:54 PM R27487

1 7/14/2015 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

1 7/14/2015 4:00:54 PM R27487

i 7/i 4/2015 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

i 7/14/20i5 4:00:54 PM R27487

i 7/14/20154:00:54 PM R27487

I 7/14/20i5 4:00:54 PM R27487

1 7/14/20i5 4:00:54 PM R27487

1 7/14/20i5 4:00:54 PM R27487

i 7/i4/20i5 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

i 7/i 4/2015 4:00:54 PM R27487

i 7/i 4/2015 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

1 7/i4/20i5 4:00:54 PM R27487

i 7/14/2015 4:00:54 PM R27487

1 7/14/20154:00:54 PM R27487

1 7/14/2015 4:00:54 PM R27487

1 7/14/2015 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

1 7/i 4/2015 4:00:54 PM R27487

1 7/i4/20i54:00:54PM R27487

1 7/14/20154:00:54 PM R27487

1 7/14/20154:00:54 PM R27487

Refer to the QC Summary report and sampte 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 dilution or matrix

B Analyte detected in the associated Method Blank

E Value above quantitation range

Analyte detected below quantitation limits Page 2 of 12
P Sample pH Not In Range

RI. Reporting Detection Limit

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Golder Associates Client Sample ID: Trip Blank

Project: Lovington 66 Collection Date:

Lab ID: 150755 1-001 Matrix: TRIP BLANK Received Date: 7/14/2015 9:25:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

ND 1.0 pg/L

ND i.0 pg/L

ND 10 pg/L

ND 1.0 pg/L

ND 1.0 pg/C

ND 10 pg/C

ND 3.0 pg/C

ND 3.0 pg/L

ND 1.0 pg/L

ND 1.0 pg/L

ND 1.0 pg/L

ND 1.0 pg/C

ND 1.0 pg/L

ND 2.0 pg/L

ND 1.0 pg/L

ND 1.0 pg/L

ND 1.0 pg/C

ND 1.0 pg/C

ND 1.0 pg/C

ND 1.0 pg/L

ND 1.0 pg/L

ND 1.0 pg/L

ND 1.0 pg/L

ND 2.0 pg/L

ND 1.0 pg/L

ND 1.5 pg/L

99.8 70-1 30 %REC

91.8 70-130 %REC

108 70-1 30 %REC

89.9 70-1 30 %REC



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 recoveiy limits

S % Recovery outside of range due to dilution or matrix

B Analyte detected in the associated Method Blank

E Value above quantitation range

J Analyte detected below quantitation limits Page 3 of 12
P Sample pH Not In Range

RL Reporting Detection Limit

Hall Environmental Analysis Laboratory, Inc.

Analytical Report

Lab Order 1507551

Date Reported: 7/27/2015

CLIENT: Gotder Associates Client Sample ID: DPE-1

Project: Lovington 66 Collection Date: 7/12/2015 3:00:00 PM

Lab ID: 150755 1-002 Matrix: AQUEOUS Received Date: 7/14/2015 9:25:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

1.3 0.010

EPA 6010B: TOTAL RECOVERABLE METALS

Lead

EPA METHOD 8015D: GASOLINE RANGE

Gasoline Range Organics (GRO)

Surr: BFB

EPA METHOD 8260B: VOLATILES

Benzene

Toluene

Ethylbenzene

Methyl tert-butyl ether (MTBE)

1 ,2,4-Trimethylbenzene

1 ,3,5-Trimethylbenzene

1 ,2-Dichloroethane (EDC)

1 ,2-Dibromoethane (EDB)

Naphthalene

1 -Methylnaphthalene

2-Methylnaphthalene

Acetone

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon Tetrachloride

Chlorobenzene

Chioroethane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chiorotoluene

cis-1 ,2-DCE

cis-1 ,3-Dichloropropene

1 ,2-Dibromo-3-chloropropane

Dibromochloromethane

Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

U
U
U
U
U
U
UI
U
U
U
LI
LI

Li
t

LI

260

102

28000

60000

7500

39000

13000

3600

ND
ND

6900

5000

11000

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

50

70-130

2000

2000

200

200

200

200

200

200

400

800

800

2000

200

200

200

600

2000

2000

200

200

400

200

600

200

200

200

200

400

200

200

200

200

200

mg/L

mg/L

%REC

pg/L

pg/L

pg/C

pg/L

pg/L

pg/L

pg/L

pg/C

pg/C

pg/L

pg/L

pg/C

pg/C

pg/C

pg/L

pg/L

pg/C

pg/C

pg/L

pg/L

pg/C

pg/L

pg/L

pg/L

pg/L

pg/L

pg/L

pg/C

pg/C

pg/C

pg/L

pg/C

pg/C

Analyst: MED

2 7/23/2015 12:33:24 PM 20355

Analyst: DJF

1E 7/15/20154:51:34PM R27517

1E 7/15/2015 4:51:34 PM R27517

Analyst: BCN

2E 7/17/2015 7:58:35 PM R27580

2E 7/17/2015 7:58:35 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

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.



Analytical Report

EPA METHOD 8260B: VOLATILES

Dichiorodifluoromethane

1 1-Dichloroethane

1 1-Dichloroethene

1 2-Dichloropropane

1 3-Dichloropropane

22-Dichioropropane

1,1 -Dichloropropene

Hexachiorobutadiene

2-Hexanone

Isopropylbenzene

4-Isopropyltoluene

4-Methyl-2-pentanone

Methylene Chloride

n-Butylbenzene

n-Propylbenzene

sec-Butylbenzene

Styrene

tert-Butylbenzene

1,1,1 2-Tetrachloroethane

1,1 ,2,2-Tetrachloroethane

Tetrachioroethene (PCE)

trans-i 2-DCE

trans-i ,3-Dichloropropene

1 ,23-Trichlorobenzene

1 ,2,4-Trichlorobenzene

1,1 1-Trichloroethane

1,1 2-Trichloroethane

Trichioroethene (TCE)

Trichiorofluoromethane

1 2,3-Trichloropropane

Vinyl chloride

Xylenes, Total

Surr: 1 ,2-Dichloroethane-d4

Surr: 4-Bromofluorobenzene

Surr: Dibromofluoromethane

Surr: Toluene-d8

Lab Order 1507551

Date Reported: 7/27/2015

Analyst: BCN

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

200 7/17/2015 8:27:25 PM R27580

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

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

B Analyte detected in the associated Method Blank

E Value above quantitation range

Analyte detected below quantitation limits Page 4 of 12
P Sample pH Not In Range

RL Reporting Detection Limit

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

ND 200 pg/L
ND 200 pg/L

ND 200 ig/L

ND 200 pg/L

ND 200 ig/L

ND 400 pg/L

ND 200 pg/L

ND 200 pg/L

ND 2000 pg/L

560 200 pg/L

220 200 ig/L

ND 2000 pg/L

ND 600 pgIL

1300 600 pg/L

1900 200 pg/L

500 200 pg/L

ND 200 ljg/L

ND 200 pg/L

ND 200 pg/L

ND 400 pg/L

ND 200 pg/L

ND 200 pg/L

ND 200 ig/L

ND 200 pg/L
ND 200 pg/L
ND 200 pgIL

ND 200 pg/L

ND 200 pg/L

ND 200 ig/L

ND 400 pg/L

ND 200 pg/L

24000 300 pg/L

105 70-130 %REC

75.8 70-1 30 %REC

lii 70-130 %REC

96.6 70-130 %REC



U
QC SUMMARY REPORT

WO 1507551

Hall Environmental Analysis Laboratory, Inc. 2 7-Jul-IS

Client: Golder Associates

Project: Lovington 66

Sample ID rbl SampType: MBLK TestCode: EPA Method 8260B: VOLATILES

Client ID: PBW Batch ID: R27487 RunNo: 27487

Prep Date: Analysis Date: 711412015 SeqNo: 824923 Units: pgIL

Analyte Result PQL SPKvalue SPKRefVaI ?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

1,24-Trimethylbenzene ND 1.0

1,35-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

Bromodichioromethane ND 1.0

Bromoform ND 1.0

Bromomethane ND 3.0

2-Butanone ND 10

Carbon disulfide ND 10

Carbon Tetrachlodde 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

Dichlorodifluoromethane ND 1.0

1,1-Dichloroethane ND 1.0

1,1-Dichloroethene ND 1.0

1,2-Dichloropropane ND 1.0

13-Dichloropropane ND 1.0

2,2-Dichloropropane ND 2.0

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 J Analyte detected below quantitation limits Page 5 of 12
ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix

E



B Analyte detected in the associated Method Blank

C Value above quantitation range

J Analyte detected below quantitation limits

P Sample pH Not In Range

RL Reporting Detection Limit

QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

WO#: 1507551

2 7-Jul-15

Client: Golder Associates

Project: Lovington 66

Sample ID rbl SampType: MBLK TestCode: EPA Method 826DB: VOLATILES

Client ID: PBW Batch ID: R27487 RunNo: 27487

Prep Date: Analysis Date: 711412015 SeqNo: 824923 Units: pgIL

Analyte Result PQL SPK value SPK Ref Val ¾REC LowLimit HighLimit %RPD RPDLimit Qual

il-Dichloropropene ND 1.0

Hexachiorobutadiene 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

1,1,12-Tetrachloroethane ND 1.0

1,1,2,2-Tetrachloroethane 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

ill-Trichioroethane ND 1.0

1,1,2-Trichioroethane ND 1.0

Trichioroethene (TCE) ND 1.0

Trichiorofluoromethane 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-Bromofiuorobenzene 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-OO2ams Samplype: MS TestCode: EPA Method 826DB: VOLATILES

Client ID: DPE-1 Batch ID: R27487 RunNo: 27487

Prep Date: Analysis Date: 711412015 SeqNo: 825483 Units: tigIL

Analyte Result PQL SPK value SPK Ref Val ‘/0REC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 42000 100 2000 41010 60.7 70 130 ES

Toluene 59000 100 2000 68970 -507 70 130 ES

Chlorobenzene 2000 100 2000 30.00 96.3 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

Page 6 of 12



QC SUMMARY REPORT

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

B Analyte detected in the associated Method Blank

E Value above quantitation range

J Analyte detected below quantitation limits

P Sample pH Not In Range

RL Reporting Detection Limit

Hall Environmental Analysis Laboratory, Inc.
WO#: 1507551

2 7-Jul-15

Client: Golder Associates

Project: Lovington 66

Sample ID 1507551-OO2ams SampType: MS TestCode: EPA Method 8260B: VOLATILES

Client ID: DPE-1 Batch ID: R27487 RunNo: 27487

Prep Date: Analysis Date: 711412015 SeqNo: 825483 Units: pgIL

Analyte Result PQL SPK value SPK Ref Val REC LowLimit HighLimit %RPD RPDLimit Qual

1,1-Dichloroethene 2200 100 2000 0 109 70 130

Thchloroethene (ICE) 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-dB 980 1000 97.9 70 130

Sample ID 1507551-OO2amsd SampType: MSD TestCode: EPA Method 8260B: VOLATILES

Client ID: DPE-1 Batch ID: R27487 RunNo: 27487

Prep Date: Analysis Date: 711412015 SeqNo: 825484 Units: igIL

Analyte Result PQL SPKvalue SPKRefVaI Y0REC 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-Dichloroethene 2300 100 2000 0 114 70 130 4.79 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: Dibromofluoromethane 1200 1000 119 70 130 0 0

Surr:Toluene-d8 1100 1000 106 70 130 0 0

Sample ID bOng LCS2 SampType: LCS TestCode: EPA Method 8260B: VOLATILES

Client ID: LCSW Batch ID: R27487 RunNo: 27487

Prep Date: Analysis Date: 711412015 SeqNo: 825485 Units: pg!L

Analyte Result PQL SPK value SPK Ref Val 3’oREC LowLimit HighLimit %RPD RPDLimit Qual

Benzene 22 1.0 20.00 0 110 70 130

loluene 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

Irichloroethene (ICE) 21 1.0 20.00 0 106 70 130

Surt: 1,2-Dichloroethane-d4 9.4 10.00 93.7 70 130

Surr: 4-Bromofluorobenzene 9.4 10.00 93.9 70 130

Surr: Dibromofluoromethane 10 10.00 101 70 130

Surr:Ioluene-d8 9.2 10.00 92.4 70 130

El
U
U
U
U
H
El
El
U
U
Li
U
El
U
U
LI
U
Li
L
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B Analyte detected in the associated Method Blank

E Value above quantitation range

J Analyte detected below quantitation limits

P Sample pH Not In Range

RL Reporting Detection Limit

QC SUMMARY REPORT
J Hall Environmental Analysis Laboratory, Inc.

WO#: 1507551

27-Jul-IS

Client: Golder Associates

Project: Lovington 66

Sample ID rb SampType: MBLK TestCode: EPA Method 826DB: VOLATILES

Client ID: PBW Batch ID: R27517 RunNo: 27517

Prep Date: Analysis Date: 7/1512015 SeqNo: 825967 Units: %REC

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Surr: 12-Dichloroethane-d4 9.8 10.00 97.8 70 130

Surr: 4-Bromofluorobenzene 10 10.00 101 70 130

Surr: Dibromofluoromethane 10 10.00 103 70 130

Surr:Toluene-d8 9.6 10.00 95.6 70 130

Sample ID bOng Ics SampType: LCS TestCode: EPA Method 826DB: VOLATILES

Client ID: LCSW Batch ID: R27517 RunNo: 27517

Prep Date: Analysis Date: 711 512015 SeqNo: 825969 Units: %REC

Analyte Result PQL SPK value SPKRefVaI REC LowLimit HighLimit %RPD RPDLimit Qual

Sutr: 12-Dichloroethane-d4 10 10.00 101 70 130

Surr: 4-Bromofluorobenzene 9.8 10.00 98.1 70 130

Sum Dibromofluoromethane 10 10.00 102 70 130

Surr: Toluene-d8 9.6 10.00 96.3 70 130

Sample ID rbl SampType: MBLK TestCode: EPA Method 8260B: VOLATILES

Client ID: PBW Batch ID: R27580 RunNo: 27580

Prep Date: Analysis Date: 711 7/2015 SeqNo: 827914 Units: pgIL

Analyte Result PQL SPK value SPK Ref Val %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

13,5-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 disulfde ND 10

Carbon Tetrachlodde 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

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

Page $ of 12



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc. 2 7-Jul-15

Client: Golder Associates

Project: Lovington 66

Sample ID rbl SampType: MBLK TestCode: EPA Method 8260B: VOLATILES

Client ID: PBW Batch ID: R27580 RunNo: 27580

Prep Date: Analysis Date: 711712015 SeqNo: 827914 Units: pglL

Analyte Result PQL SPK value SPK Ref Val YoREC LowLimit HighLimit %RPD RPDL1mit Qua!

Chloroethane ND 2.0

Chloroform ND 1.0

Chloromethane ND 3.0

2-Chiorotoluene 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

13-Dichlorobenzene ND 1.0

14-Dichlorobenzene ND 1.0

Dichlorodifuoromethane ND 1.0

1,1-Dichloroethane ND 1.0

1,1-Dichloroethene ND 1.0

1,2-Dichloropropane ND 1.0

13-Dichloropropane ND 1.0

22-Dichloropropane ND 2.0

1,1-Dichloropropene ND 1.0

Hexachlorobuladiene ND 1.0

2-Hexanone ND 10

lsopropylbenzene ND 1.0

4-Isopropyltoluene ND 1.0

4-Methyl-2-pentanone ND 10

Methylene Chiodde 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

1,112-Tetrachloroethane ND 1.0

1,1,2,2-Tetrachloroethane ND 2.0

Telrachioroethene (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 J Analyte detected below quantitation limits Page 9 of 12
ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix



Qualifiers:

J * Value exceeds Maximum Contaminant Level

B Sample Diluted Due to Matrix

H Holding times for preparation or analysis exceeded

I
ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

B Analyte detected in the associated Method Blank

E Value above quantitation range

J Analyte detected below quantitation limits

P Sample pH Not In Range

RL Reporting Detection Limit

QC SUMMARY REPORT

Li Hall Environmental Analysis Laboratory, Inc.
WO#: 1507551

27-Jut-IS

Client: Golder Associates

Project: Lovington 66

Sample ID rbl SampType: MBLK TestCode: EPA Method 8260B: VOLATILES

Client ID: PBW Batch ID: R27580 RunNo: 27580

Prep Date: Analysis Date: 711712015 SeqNo: 827914 Units: pgIL

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

112-Trichioroethane ND 1.0

Trichloroethene (TCE) ND 1.0

Trichlorofluoromethane ND 1.0

123-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

Sum 4-Bromofluorobenzene 9.5 10.00 95.5 70 130

Sum Dibromofluoromethane 10 10.00 105 70 130

Sum Toluene-d8 10 10.00 99.9 70 130

Sample ID bOng Ics SampType: LCS TestCode: EPA Method 8260B: VOLATILES

Client ID: LCSW Batch ID: R27580 RunNo: 27580

Prep Date: Analysis Date: 711712015 SeqNo: 827915 Units: igIL

Analyte Result PQL SPK value SPKRefVaI %REC LowLimit 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

11-Dichloroethene 21 1.0 20.00 0 105 70 130

Tnchloroethene(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

Page lOofl2



QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

WO#: 1507551

27-Jul-15

U

U
U
U

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

B Analyte detected in the associated Method Blank

E Value above quantitation range

J Analyte detected below quantitation limits

P Sample pH Not tn Range

RL Reporting Detection Limit

Page 11 ofl2

Li
LI
1]
LI
U

0
11
Li
U

IZ

Client: Golder Associates

Project: Lovington 66

Sample ID MB-20355 SampType: MBLK TestCode: EPA 6010B: Total Recoverable Metals

Client ID: PBW Batch ID: 20355 RunNo: 27712

Prep Date: 712112015 Analysis Date: 712312015 SeqNo: 832847 Units: mglL

Analyte Result PQL SPK value SPK Ref Val Y0REC LowLimit HighLimit %RPD RPDLimIt Qual

Lead ND 0.0050

Sample ID LCS-20355 SampType: LCS TestCode: EPA 6010B: Total Recoverable Metals

Client ID: LCSW Batch ID: 20355 RunNo: 27712

Prep Date: 712112015 Analysis Date: 712312015 SeqNo: 832848 Units: mg!L

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual
Lead 0.51 0.0050 0.5000 0 102 80 120



B Analyte detected in the associated Method Blank

E Value above quantitation range

J Analyte detected below quantitation limits

P Sample pH Not In Range

RL Reporting Detection Limit

rj QC SUMMARY REPORT
LI Hall Environmental Analysis Laboratory, Inc.

WO#: 1507551

27-Jul-IS

Client: Golder Associates

Project: Lovington 66

Sample ID rb SampType: MBLK TestCode: EPA Method 8015D: Gasoline Range

Client ID: PBW Batch ID: R27517 RunNo: 27517

Prep Date: Analysis Date: 711512015 SeqNo: 825974 Units: mgIL

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

Gasoline Range Organics (GRO) ND 0050

Surr: BFB 9.7 10.00 97.0 70 130

Sample ID 2.5ug gro Ics Samplype: LCS TestCode: EPA Method 8015D: Gasoline Range

Client ID: LCSW Batch ID: R27517 RunNo: 27517

Prep Date: Analysis Date: 711512015 SeqNo: 825976 Units: mgIL

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

GasolineRangeOrganics(GRO) 0.49 0.050 0.5000 0 98.4 80.6 122

Sum BFB 10 10.00 102 70 130

Qualifiers:

J * Value exceeds Maximum Contaminant Level

J 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

Page 12 of 12



HALL fill F,n ij;flieflh,1 .lnrilj c 1 ,hr,i;sr,n 11
ENVIRONMENTAL 1JI l1u&i Xl.

ANALYSIS
.thwjut’rqu. .tis’n Sample Log-In Check List

LABORAtORY
ILL ill. F4 55-45.4!i)7

ii Lxrtt 1 lilt. it tci;%’txl?flftHal llM

Client Name GolderAssoc Wor. Dde Number: 1507551 flcptNo 1

Recer,ed yfate t

Logged By: Lindsay Margin 711412015 :25:O0 AM

Competed By: Lindsay iiangln 7(1412015 9:40:29AM

Reqewed By s oj/qf1 c R
Chain of Custody

1 Custody 5ea15 intac: on sample bellIes? Yes El N F Not Present

2. Is Chain l Ctistndy cemIete? Yes Na H Not Present H

3 How was the sample delivered’ Chont

Lo In

4. Was au attempt made tu cuul t[ samples? Yes No El NA

5. Were all samples ceived at a ternperure of C to 6.O’C Yes No NA

6 Sampk(s) in proper contalnel(si? Yec No El

7, Sufficient amp1 vohime lot indcateU test(s)? Yes V No [3
8. Are samples (except VOP and ONG) property preserved Yes y. No

9. W preserabve added ro boIls Yes F Nn V NA El

1 Q.JOA dials have zero headspace Yes No Li No ‘dOA Vias r

11, Were any samp contauer5 receiv broken? Yes No 9
of oroscrcd

bathos chccked

12 Does paperwcrk match bolhlelab&s? Yes V No U for pH

(Note discrepancies on chain of custody)
1 2 unless noted)

73, Are matrices correUty identiied on Chan of Custody? Yes ‘. No LI Adjusted’ j \.i

14 Is it clear wnat aralyses were reuested’ Yes NO U

15. Were all holding times able to be tier’ Yac V No Crecked by N
(tf no, notify customer for authorizaticln

Special Handlincj (if ax,,lIcable) U
16. Was client nofied of all discrepancies witit this order? Yes L No El NA V

2erson Notified: f Date
— 0

By Whom
‘‘

Va: [3 ePlail [ Pt’one j Fax In Person

Regarding -

_______________________________________________

Client lnsluctions

17. Additnoral remarks.

18. Cooler Information

Cooler No Temp CC CcnditioriJI Intact Seal No Seal Date ‘9’ PL.J
1 3 5 Gocd Not P.cent I

Pagetoft
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HALL Hall Environmental Analysis Laborato,y

4901 Hawkins NE
ENV I RD N MENTAL Albuquerque. NM 87109

ANALYSIS TEL: 505-345-3975 FAX: 505-345-4107

I Websue: i,’,’ii’. hallenviron,nenral. coin
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 OrderNo.: 1 507550

Dear Clay Khmer:

Hall Environmental Analysis Laboratory received I sample(s) on 7/14/201 5 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#NMOI9O

Sincerely,

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109



Benzene

Toluene

Ethylbenzene

Methyl tert-butyl ether (MTBE)

1 ,2,4-Trimethylbenzene

1 ,3,5-Trimethylbenzene

1 ,2-Dichloroethane (EDC)

1 ,2-Dibromoethane (EDB)

Naphthalene

1 -Methylnaphthalene

2-Methylnaphthalene

Acetone

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane

Chloroform

Chloromethane

2-Chiorotoluene

4-Chiorotoluene

cis-1 ,2-DCE

cis-1 3-Dichioropropene

1 ,2-Dibromo-3-chloropropane

Dfbromochloromethane

Dibromomethane

1 2-Dichlorobenzene

1 3-Dichlorobenzene

1 4-Dichlorobenzene

Dichlorodifluoromethane

1 1-Dichloroethane

1 1-Dichloroethene

1 2-Dichloropropane

1 3-Dichloropropane

22-Dichloropropane

1500

3600

420

620

66

30
ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

50 pg/L

50 pg/L

5.0 pgfL

5.0 pg/L

5.0 pg/L

5.0 pg/L

5.0 pg/L

5.0 pg/L

10 pg/L

20 pg/C

20 pg/L

50 pg/L

5.0 pg/L

5.0 pg/L

5.0 pg/L

10 pg/L

50 pg/L

50 pg/L

5.0 pg/C

5.0 pg/C

10 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

10 pg/C

5.0 pg/L

10 pg/L

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/C

5.0 pg/L

Analytical Report

Lab Order 1507550

Date Reported: 7/20/2015

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

50 7/14/2015 1:38:46 PM

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

R27501

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

L

Hall Environmental Analysis Laboratory, Inc.

CLIENT: Gotder Associates Client Sample ID: DPE-I

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 B260B: VOLATILES Analyst: DJF

500 7/15/2015 12:43:43 PM R27517

500 7/15/2015 12:43:43 PM R27517

[1
U
U
U
[1
11
Li
B
U
U
U
U
U
U
U

Qualifiers: * Value exceeds Maximum Contaminant Cevel.

E Value above quantitation range

J Analyte detected below quantitation limits

0 RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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 Cimit Page 1 of 4
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.

Qualifiers: * Value exceeds Maximum Contaminant Level.

E Value above quantitation range

J Analyte detected below quantitation limits

0 RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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 Page 2 of 4
P Sample pH Not In Range

RL Reporting Detection Limit

Hall Environmental Analysis Laboratory, Inc.

Analytical Report

Lab Order 1507550

Date Reported: 7/20/2015

CLIENT: Golder Associates Client Sample ID: DPE-1

Project: Lovington 66 Collection Date: 7/12/201 5 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 826DB: VOLATILES Analyst; DJF

il-Dichloropropene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM R27501

Hexachlorobutadiene ND 5.0 pgIL 50 7/14/2015 1:36:46 PM R27501

2-Hexanone ND 50 pgIL 50 7/14/2015 1:38:46 PM R27501

lsopropylbenzene 20 5.0 pgIL 50 7/14)2015 1:38:46 PM R27501

4-Isopropyltoluene ND 5.0 pgIL 50 7/14/2015 1:38:46 PM R27501

4-Methyl-2-pentanone ND 50 pg/L 50 7/14/2015 1:38:46 PM R27501

Methylene chloride ND 15 pgIL 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 ig/L 50 7/14/2015 1:38:46 PM R27501

sec-Butylbenzene 5.4 5.0 pg/L 50 7/14)2015 1:38:46 PM R27501

Styrene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM R27501

tert-Butylbenzene ND 5.0 pg/L 50 7/14/2015 1:38:46 PM R27501

1,11,2-Tetrachloroethane ND 5.0 lJgIL 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

Tetrachloroethene fPCE) ND 5.0 pg/L 50 7/14)2015 1:38:46 PM R27501

trans-1,2-DCE ND 5.0 pg/L 50 7/14/2015 1:36:46 PM R27501

trans-1,3-Dichloropropene ND 5.0 pg/L 50 7/14/2015 1:38:46 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 7/14/2015 1:38:46 PM R27501

1,1,2-Trichloroethane ND 5.0 ig/L 50 7/14/2015 1:38:46 PM R27501

Trichloroethene (TCE) ND 5.0 pg/L 50 7/14/2015 1:36:46 PM R27501

Trichlorofluoromethane ND 5.0 pg/L 50 7/14/2015 1:38:46 PM R27501

1,2,3-Trichloropropane ND 10 pg/L 50 7/74/2015 1:38:46 PM R27501

Vinyl chloride ND 5.0 pg/L 50 7/14/2015 1:38:46 PM R27501

Xylenes, Total 950 7.5 pg/L 50 7/14)2015 1:38:46 PM R27501

Surr: Dibromofluoromethane 90.0 70-1 30 %REC 50 7/14/2015 1:38:46 PM R27501

Surr: 1,2-Dichloroethane-d4 115 70-1 30 %REC 50 7/14/2015 1:38:46 PM R27501

Surr: Toluene-d8 109 70-130 %REC 50 7/14/2015 1:38:46 PM R27501

Surr: 4-Bromofluorobenzene 109 70-1 30 %REC 50 7/14/2015 1:38:46 PM R27501



Ethylbenzene

Methyl tert-butyl ether (MIBE)

1 24-Trimethylbenzene

1 3,5-Trimethylbenzene

1 ,2-Dichloroethane (EDC)

1,2-Dibromoethane (EDB)

Naphthalene

1-Methylnaphthalene

2-Methylnaphthalene

Acetone

Bromobenzene

Bromodichloromethane

Bromoform

Bromomethane

2-Butanone

Carbon disulfide

Carbon tetrachlodde

Chlorobenzene

ChloroeUiane

Chloroform

Chloromethane

2-Chlorotoluene

4-Chlorotoluene

cis-1 ,2-DCE

cia-i ,3-Dichloropropene

1 ,2-Dibromo-3-chloropropane

Dibromochloromethane

Dibromomethane

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

Dichlorodifluoromethane

1 ,1-Dichloroethane

1 ,1-Dichloroethene

1 ,2-Dichloropropane

1 ,3-Dichloropropane

2,2-Dichloropropane

1 ,1-Dichloropropene

Hexachlorobutadiene

360 5.0

580 5.0

52 5.0

24 5.0

ND 5.0

ND 5.0

ND 10

ND 20

ND 20

70000 50

ND 5.0

ND 5.0

ND 5.0

ND 10

10000 50

ND 50

ND 5.0

ND 5.0

ND 10

ND 5.0

110 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 10

ND 5.0

ND 10

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

ND 5.0

10 5.0

ND 5.0

ND 5.0

15.3

6.51

23.8

21.8

0

0

0

0

0

200

0

0

0

0

200

0

0

0

0

0

200

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

200

0

0

20

20

20.4 R

20 R

20

20

20

20

20

20 ER

20

20

20

20

20 ER

20

20

20

20

20

20 R

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20 R

20

20

Qualifiers:
* Value exceeds Maximum Contaminant Level.

E Value above quantitation range

J Analyte detected below quantitation limits

o RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S 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 tn Range

RL Reporting Detection Limit

QC SUMMARY REPORT
Hall Environmental Analysis Laboratory, Inc.

U
WO#: 1507550

20-Jul-IS

Client: Golder Associates

Project: Lovington 66

Sample ID 1507550-OOla dup Sampjype: DUP TestCode: EPA Method 8260B: Volatiles

Client ID: DPE-1 Batch ID: R27501 RunNo: 27501

Prep Date: Analysis Date: 711412015 SeqNo: 825196 Units: j]glL

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

U

El
El
0
U
U
U
El
i:i
U
U
U
U

Page 3 of4
U
n



Qualifiers:] * Value exceeds Maximum Contaminant Level

P Value above quantitatlon range

J Analyte detected below quantitation limits

D
o RSD is greater than RSDlimit

R RPD outside accepted recovery limits

S Spike Recovery outside accepted recovery limits

B Analyle 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

QC SUMMARY REPORT
U Hall Environmental Analysis Laboratory, Inc.

WO#: 1507550

20-Jul-15

Client: Golder Associates

Project: Lovington 66

Sample ID 1507550-OOla dup Samplype: DUP TestCode: EPA Method 8260B: Volatiles

Client ID: DPE-1 Batch ID: R27501 RunNo: 27501

Prep Date: Analysis Date: 7114/2015 SeqNo: 825196 Units: pgIL

Analyte Result PQL SPK value SPK Ref Val %REC LowLimit HighLimit %RPD RPDLimit Qual

R

R

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

9 n-Propylbenzene 32 5.0 24.7 20

j sec-Butylbenzene ND 5.0 200 20

Styrene ND 5.0 0 20

tert-Butylbenzene ND 5.0 0 20

11,1,2-Tetrachloroethane ND 5.0 0 20

‘ 11,2,2-Tetrachloroethane ND 5.0 0 20

Tetrachloroethene (PCE) ND 5.0 0 20

I frans-12-DCE ND 5,0 0 20

trans-i 3-Dichloropropene ND 5.0 0 20

1,2,3-Trichlorobenzene ND 5.0 0 20

9
i,2,4-Trichlorobenzene ND 5.0 0 20

1,i,i-Trichloroethane ND 5.0 0 20

J 1,1,2-Trichloroethane ND 5.0 0 20

Tnchloroethene (ICE) ND 5.0 0 20

[I Trichlorofluoromethane ND 5.0 0 20

1,23-Trichloropropane ND 10 0 20

Vinyl chloride ND 5.0 0 20

,, Xylenes, Total 830 7.5 13.6 20

f Surt: Dibromofluoromethane 46 50.00 91.0 70 130 0 0

iii Sutr: i,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

Page 4 of 4



s
HALL ibI ,r,’I.’m,,wnta( lJJatirt% []
ENVIRONMENTAL ‘i

ANALYSIS
Mbfu?tiuc Sample Log-in Check List

LABORATORY
TEL. I-4.i-1v,,i Fli 5115-345-4!/J7

Ii i hc,i/en,trjimci,wt corn

Chent Name: GoldwAssoc Wnrk Odor Number: 1507550 RcptNo I

Received by/date (1

Loggcd By Lindsay langin 7/1 412015 925:OC AM

Completed By Lindsay Mangln 7114/2015 9:37:24AM [1
Reviewed By: ii

Chain of Custody []
1 CjstocIy seat5 inlac an sanpe bottles? Yes No El Not Presetit ‘.

2. Is Chan ot Custody complete? Yes ‘/ No 1, Not Present El t

3 I-tow w thi arnpte delvered?

Loczhi

4 Ws in attempt made to cool te samples? Yes ii No Li NA v’

5. Were all samples received at a temperetiite nf >0 C to 6 Ct Yes El No NA V

6. Sanpefs) n prcp.er container(s)’ Yes No Li

7, Sufficient sample vokme for ndicated tesl(s? Yes v’ No U

8. Arc samples (except VGA and ONG) properly Fresorved? Yes V No U

9 Was preservative added to bottles? Yes H No NA El U
1O.V0A vials have zero headspace? Yes Li No Li No VGA Vials V

17. Wuie any sample ;antainers received broken? Yes U No v’
if of preserved

bottles checked

12 Does paperwo,1 metch bottle labels’ Yes V No L for pH:

tNole discrepancies on Dhainofcust’Jdy) (2 or ‘12 unless noted)

13. Are matncs corredily dertified on Chain of Custcidy’ Yes %f No Li Adjusted?

14 Es it clea trat analyses were requested? Yos s’ No U
15 Were all hoiding bmes able to be met? Yes V No Cheed by

If no, notify customer for authorization)

Special Handling fif applicabio)

16 Was client notified of all discrcponc;ee with this order? Yes J No J NA V

Person Noti1nd. Date

By Whom Via: El eMail fl rhone Fa U In Porson

Regarding ——

Client Insrrutions
..———— fl

17. Additional remarks:

18. CopIer Information

Coor No Temp °C CniJitlon Seal Intact Seal No J Scat Date Signed L
Ii NA Good ‘1ot Present 7

I’ae i of I [
C
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AcuVac Remedlafion, LLC

1656-H Townhurst, Houston, Texas 77043
71 3468.6688 • www.acuvaccom

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 14500 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 fSVE) in the

extraction well fEW).

+ 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.



11
METHODS AND EQUIPMENT

The tests were conducted using AcuVac’s 1-6 System, with Roots RAI-33 and RAI-22 blowers, various

instrumentation, including the HORIBA® Analyzer, Solinst Interface Probes, Lumidor 02 Meter, vapor flow

gauges, liquid volume/flow meter, a sensitive instrument to determine barometric pressure, V-i vacuum

box to capture non-diluted vapor samples, Redi-Flo 2 total fluids (IF) pump and other special equipment.

The vacuum extraction portion of the AcuVac System consists of a vacuum pump driven by an internal El
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. Ii
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 El
to Groundwater fDTGW)/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 U
induced vacuums and/or high well vapor flows required to maximize the vacuum SVE Radius of Influence

(ROl) 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 U
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 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 U
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 Hydra-equivalent in the EW.

+ Determine the appropriate placement for the GW pump inlet.

7



• 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-i).

+ 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.

•2 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.

+ Collect GW/LNAPL samples in a 2.000 ml 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 (Rot), the IHG ROt and the collected volumes of GW and LNAPL.

CONDITIONS AFFECTING PILOT TESTS

+ Generally, a decreasing barometric pressure results in increased well pressures (decreased

vacuums) on those welts 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

shortcircuiting is not a factor.

+ To offset the induced vacuum/pressure as a result 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 OW 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.

j
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TEST #MDP-1
WALSTADD 66 [

LOVNGTON, NM U

JULYI2,2015

P RE-TEST FUNCTIONS - PILOT TEST #MDP-I

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 magnehelic

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-I

Test #MDP-1, with vacuum and GW/LNAPL extraction, was an 8.6 hour MDP test including static well

data, conducted from well A-I 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’H20, with an initial well vapor flow of

12.19 sctm. 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 #IA). 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 Table #1 B 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’H20 with a well

vapor flow of 12.19 scfm. Outer well W-2, which is located 16.2 ft from the EW, immediately recorded a U
well vacuum increasing from 0 to 0.07”H2O and continued on an increasing trend during the test period to

0.88”H20. Outer wells W-I 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”H20.

The ambient air temperature increased from 72.4 to 79.6°F and the barometric pressure was mostly

steady at 30.I0”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.
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EXTRACTION WELL A-I
OPERATING DATA TEST #MDP-I

Table #IA

Location: Walstadd 66, Lovington, NM

EW EW
A-I DTGW GWD GWR Total Volume Vacuum

Project Date 07/12/2015 ft ft gpm gal ‘H20

Nell Data

TD 75.0 - - - -

Screen 45.0-75.0 - - - -

Well Size 4.0 - - - -

-f_

DTGW 0715 hrs 64.08 - - - -

DTGW Hydra 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 1055 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 Hydra Equivalent 61.64 - - - -

DTLNAPL 1600 hrs 61.61 - - - -

LNAPL 1600 hrs 0.04 - - - -

Average GW Depression - -5.50 - - -



Project Date 0711212015 W-2 W-1 W-3

Veil Data I
TD ft 75.0 60.0 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 OW 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 56.87 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 .11d1
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 1530 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

Location: Walstadd 66, Lovington, NM

EZ
OBSERVATION WELLS

INDUCED HYDRAULIC GRADIENT DATA

TEST #MDP-f

TABLE #IB
-

LI
El
U

n
U
a
9
a
a
a
C
a

LI

Specific Gravity .74



HQRIBA® analytical data indicated the two influent vapor samples taken from the EW had HC

concentrations of 76990 and 74.020 ppmv, with CO2 at 4,72 and 5.12%, Co at 3.82 and 3.09%, 02 at 6 8

and 6.1% and H2S 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’H20 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”H20 in response to the EW

vacuum increase and then developed a slight decreasing trend when the barometnc pressure decreased.

Outer wells W-1 and W-3 recorded an increased vacuum trend to 0.43 and 0.15”H20 and then decreased

to 0.38 and 0.12”H20. 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 71750,

68,490 and 61890 ppmv, with CO2 at 4.60, 5.24 and 5.12%, CO at 2.37, 2.55 and 1.88%, 02 at 5.8, 6.4

and 8.3% and H2S 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”H20, 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 W3, 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 OW drawdown in the EW was 5.5 ft. A drawdown

of 0.59 ft was recorded in W-2, 0.32 ft in W1 and 0.2 ft in W-3. The OW 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 CO2 at 5.20%, CO at 1.75%, 02 at 8.7% and H2S at 0 ppmv. The influent vapors continued to

supply 100% of the IC engine’s fuel. Although the HORIBAAnaIyzer 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.
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At test hour 7.0, the test continued with the induced vacuum increased to 90”H20 and a vapor well

flow of 27.95 scfm. The test period was 1.0 hour with the EW vacuum and welt flow remaining steady.

Outer observation welt W-2 recorded an increased vacuum level from 1.10 to 1.23”H20 and continued to p
increase to 1 .54’H20 during the test period. Outer well W-1 recorded an increasing vacuum ranging from U
0.37 to a maximum of 0.60”H20 and welt W-3 recorded an increase from 0.09 to 0.20”H20. 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 30.02Hg.

Immediately before the conclusion of this test period, the outer observation wells were gauged. The [1

gauging data is included on Table #1 B.

RADIUS OF INFLUENCE & INDUCED HYDRAULIC GRADIENT [
Figure #1 A indicates that the effective vacuum radius of influence from Test #MDP-i with

groundwater extraction fGWE) 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 $0 to 85”H20 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”H20.

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 #1 B 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”H20 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.$5”H20

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.

8



The effective vacuum radius of inf]uence 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 Z048 gals were recovered during the test of which 3.lf% 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 galslhr.

GROUNDWATER RECOVERY

GW recovery was monitored in well A-I for 30 minutes after the vacuum had ceased. The GW recovery

was recorded with the interface meter. In 30 minutes, the recovery for A-i was equal to 54.5% based on

the hydro equivalent.

EMISSION DATA

During this Pilot Test, HOR ISA® data indicated that the influent vapors had an average hydrocarbon level

(TPH) of 69,142 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:

HG = 42.5 lbs/day = 17,7 lbs/hr

Benzene = 8.5 lbs/day = 0.35 lb&hr

ADDITIONAL INFORMATION

The HORIBA® analytical instrument is cahbrated with Hexane and CO2. One sample was collected for

laboratory analysis.

The formula used to calculate the emission rate is:

ER = HG (ppmv) x MW (Hexane) x Flow Rate (sctm) x I .5$E7 (min)(lb mole) = lbs/hr

fhr)(ppmv)(ft3)

To calculate MDP well placement, the equation we use is as follows:

L= 2 ROl Cos 30° (L = distance between wells; ROl = radius of influence)

9
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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 O.19”H20, W-1 was recording a well pressure of 0.15H20 and W-3 was recording

a well pressure of 0.1 7”H20. 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 [1
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 U
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’H20 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. U+ 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 OW depression when the EW induced

vacuum was increased. The average OW 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 Hcontinued to decrease during the test period.
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•:• 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 0.66-095% and W-3 was 025-0 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 covet 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 (ROl) at 0.75% of Induced Vacuum

Figure #1 B: 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 (ROl)

Additional 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

James E. Sadler,

VP Engineering/Environmental

cc: Paul Faucher



Attachment A [
Acronyms and Definitions

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

ACFM Actual Cubic Feet Per Minute

Al (AS) Air Injection (Sparging) the mass transfer of 02 from air to groundwater

BGL Below Ground Level

BGS Below Ground Surface

BP Barometric Pressure (Atmospheric Pressure)

BTOC Below Top of Casing

CFH Cubic Feet Per Hour

DNAPL Dense Non-Aqueous Petroleum Liquid

DPVE Dual Phase Vacuum Extraction

DTGW Depth to Groundwater

DTPSH Depth to Phase Separated Hydrocarbons/NAPL

DT Drop Tube

EVR Enhanced Vacuum Recovery, also referred to as SVE/GWD

EW Extraction Well

GW Groundwater

GWD Groundwater Depression

GWE Groundwater Extraction

GWUP Groundwater Upwelling

HC Hydrocarbon Concentration (Petroleum-TPH)

“H20 Inches of Water

‘Hg Inches of Mercury

IHG Induced Hydraulic Gradient [IV Induced Vacuum, normally from a vacuum pump connected to the extraction well or

vapor recovery well r
LNAPL Light Non-Aqueous Petroleum Liquids L
MDP Mobile Dual Phase

NAPL Non-Aqueous Petroleum Liquids

P Pressure, the existence of above atmospheric pressure

ROl Radius of Influence

RPM Revolutions Per Minute

SCFM Standard Cubic Feet Per Minute

SVE Soil Vacuum Extraction

ID Total Depth

QT Quick Test, a short duration SVE Test

V Vacuum, the existence of below atmospheric pressure

VEGE Vacuum Enhanced Groundwater Extraction

VER Vacuum Enhanced Recovery

VEW Vapor Extraction Well

VWF Vapor Well Flow

WVF Well Vapor Flow
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AcuVac Remediation, LLC SCHEDULE A Walstadd 66
Page 1 Test # MDP-1 Lovington, NM

July 12, 2015

DATA ELEMENT

711212015 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 C02% ND ND 4.72 ND 5.12 ND 4.60

Horiba CO% ND ND 3.82 ND 3.09 ND 2.37

LumidorO2% ND ND 6.8 ND 6.1 ND 5.8

Lumidor H2S 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 0 705 210 315 420 549

Extraction Well Data - Well A-I

Flow SCFM OFF 12.19 12.19 12.19 12.19 12.19 19.88

Vacuum “H20 OFF 40.0 40.0 40.0 40.0 40.0 60.0

Well Vapor Flow
OFF 0.30 0.30 0.30 0.30 0.30 0.33

Well Vapor Flow
OFF 0.621 0.621 0.621 0.627 0.627 1.013

SCFM/ft Well Screen

Observation Well Data - Vacuum “H20

Well W-2
0.00 0.07 0.86 0.88 0.92 0.88 1.07

Dist. 16.2 ft

ft
0.00 0.05 0.31 0.37 0.38 0.36 0.38

Well W-3
0.00 0.02 0.13 0.17 0.20 0.17 0.14

Dist. 38.3 ft

f) Indicates Well Pressure
ND - No Recorded Data



AcuVac Remediation, LLC
Page 2

SCHEDULE A
Test#MDP-1

Walstadd 66
Lovington, NM
July 12, 2015

r
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 C02% ND 5.24 ND ND ND 5.12 ND

Horiba 00% ND 2.55 ND ND ND 1.88 ND

Lumidor02% ND 6.4 ND ND ND 8.3 ND

Lumidor H2S 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 30.06Pressure Hg

Absolute
,, 26.08 26.08 26.08 26.07 26.06 26.07 26.06Pressure Hg

Groundwater Data

Groundwater
4.30 4.30 4.30 4.30 4.30 4.30 4.60Pump Rate (gpm)

Total Liquid Vol (gal) 678 807 936 1,065 1,194 1,323 1,460

Extraction Well Data - Well A-I

Flow SCFM 19.88 19.88 19.88 19.88 19.88 19.88 21.34

Vacuum ‘H20 60.0 60.0 60.0 60.0 60.0 60.0 75.0

WeW Vapor Flow
0.33 0.33 0.33 0.33 0.33 0.33 0.28

Well Vapor Flow
1.013 1.013 1.013 1.013 1.013 1.013 1.087SCFM/ft Well Screen

Observation Well Data - Vacuum “H20

ft
1.09 1.14 1.13 1.12 1.13 7.10 1.14

Well Wi
0.42 0.42 0.41 0.42 0.43 0.38 0.43Dist. 25.8 ft

Well
383 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 Test # MDP-1 Lovington, NM
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 C02% ND ND 5.20 ND ND 5.00 5.24

Horiba C0% ND ND 1.75 ND ND 2.58 3.82

Lumidor 02% ND ND 8.7 ND ND 7.0 8.7

Lumidor H2S ppm ND ND 0 ND ND 0 0

Influent Vapor Temp ‘F 71 71 71 72 OFF 70 72

Atmospheric Conditions

Barometric
30.06 30.04 30.02 30.02 30.02 30.08 30.10

Pressure 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 4.22 5.20

Pump Rate (gpm)

Total Liquid Vol (gal) 1,598 1,736 1,892 2,048 - - -

Extraction Well Data - Well A-I

Flow SCFM 21.34 21.34 27.95 27.95 OFF 18.83 27.95

Vacuum H20 75.0 75.0 90.0 90.0 OFF 60.3 90.0

We Vapor Flow
0.28 0.28 0.31 0.31 OFF 0.31 0.33

Well Vapor Flow
1.087 1.087 1.423 1.423 OFF 0.960 1.420

SCFM/ft Well Screen

Observation Well Data - Vacuum “H20

-2
1.14 1.10 1.23 1.54 (0.19) 0.97 1.54

0.43 0.37 0.43 0.60 (0.15) 0.37 0.60

o3 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 SCHEDULE B Walstadd 66
Page la Summary of TEST # MDP-1

Atmospheric Conditions

Barometric Pressure Change
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AcuVac Remediation, LLC
Page lb

4

Walstadd 66
Lovington, NM
July 12, 2015

SCHEDULE B
Summary of TEST # MDP-1
Atmospheric Conditions
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SCHEDULE B
Summary of ACUVAC TEST # MDP-f

Recorded Well Vacuums andlor (Pressures)
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ACLVAC

OPER4TING DATA - PILOT TEST # I PAGE # I MOBILE DUAL PHASE SYSTEM

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

Date:
.

ç
—

Parameters Time lime Time Time Time Time

O?? OT oSoo coô )q0
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter

Well# Pk- 7)7qc 78oo 7o.S. 7?’/.c’ i..c

R.P.M. It)O 3ôo )o’

Oil Pressure psi 5c 3 50

Water Temp F I 5 1(_c I0

Votts 13.S j4 1% tf.i I4p

Intake Vacuum “Hg I t I I I Q

Gas Flow Fuel/Propane cfli o o

GWPump ONOfF O

Extraction Well Flow scfni I). ‘ I . k °t. 1 l C) .I

Extraction Well Vac. ‘HO p 4 4 4 ,

Pump Rate galsmin ( Pt 3.5o 3.5 3 3,5 o 3. 5O

Total Volume gals — OS ? 10 3 I 5 4o

E Influent Vapor Temp. F c, Q C 2o

AirTemp °f 7,3 7?.4 7 75. 7

Barometric Pressure Hg 3,t0 3o.o 3o.o 3o, 3oj
Absolute Pressure “Hg (o,O’ ?.,Oq .(. .o’.

c) w-a H2O C 07

Sg) CtJ_ “H20 0 131 .3? .3..’

!

Ô 7, ,j 7 . , (7

‘H20

‘H20

‘H20
Z V)

“H:O

HtO

NAPL % Vol
— qa /o s,/c

DaaLogerfP ft 7 s ?.o
Depth of GW Depression ft

— ..c -.s’s .; —5.,; -5, S

Extraction Well DThAPL 57 O

Extraction Well DTGW C

El
El
El
El
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El
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El
El
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t
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El
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.CUVAC
MOBILE DtIAL PHASE SYSTEMOPER4[ENG DA’fA - PILOT TEST # I PACE#

C

F

F

F

F

F

F

F

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

Date:I7.j(5 — —

Parameters Time Time Time Time Time Time

oo 103à lIo (?0 io 3fj
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter

Well# 1’ t ]•5 73 j4 -g

R.P.M. ;3a ?3cx) 3o0
- ?co 3oo 3.30c

Oil Pressure psi 5o 5 50

Water Temp ‘F t5 /. 5 1 7 170 1 170

Volts t4,O t4-o (40 14.o j% t4.o

Intake Vacuum Hg (7 /7 t 7 t7 L7 t 1
Gas Flow Fuel/Propane cfb D o o 0

GWPump ON/OFF o
Extraction WeH Flow sct’m 1q.S .

. Extraction Well Vac. “H20 0

Pump Rate gals/mm 4.3ô 43o 4s3 4q30 3o

Total Volume gals 5 4’ ( 7 3 €O7 ‘i3 t O( 5 t q 4

Iniluent Vapor Temp. “F 10 70 7 t 7 t 7 I
Air Temp ‘F 7 ‘r° 4h g 7,7 ‘ço4,
Barometric Pressure HQ 3o o. 30.o 3o.o’ 3oo’ 3cc
Absolute Pressure “Hg (0 S ?C.o’ ?&D G.0’

vJ-)• “[120 1,O7 1.0 t114 (,3
jJ-( ‘HO •3 .O,

.AJ-3 “H20 .14 .Is

1120

D
H20—

NAPL % 34 //D 1tO/t3 ts/e tü /1
DataLoger/p, ft ,o ,0 .o

DepthofGW Depression ft
—, 5> -s i, 5

.
Extraction Well DThAPL

Extraction Well DTGW

F
F
F
F
u
ci

(1 Indicates Vetl Pressure

F
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OPERATING DATA * MDP PILOT TEST # I PAGE MOBILE DUAL PHASE SYSTEM

Location: 4’alstadd 66 Lovington, NM Project Managers: Sadler/Faucher

Date —

Time ftXV IIO
Instrument KORI3A HORIBA HORIBA HORIBA HORIBA HORIBA

C,,

tYellNo. p. t—

HC ppmv 7f 7 4
CO2 ‘1’cO
CO % ;37

20: ¾

I
boo 1aac tt 7t?5C_ cc4’oYt CD c3?Ta t4

(Ze £ai P4 o-c.r jj2 .‘, rrt Ct urv

- EW vo -Co’-LC), ni t-’-- Liv t5 1’
-

(?4c P__ckA4Cf_(jJeJ2’_ci :, c

%Q• cCk3 fe_ - L uc . ,

t(OO /?4C àcJ. t’ O4cr W- ts4 %jo

cO - -rc. - L e I s. % c ‘

S

IL 3° f’jr O4<r ije ri4t Jca o

G-4?€1 L/

i cat3ft ‘3 P rc,c4( $

c.tc’ ta,€. € 4’3/n’ CiiPc Q

J ‘3o 4c ( — 4L IJj t.
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Location: Walstadd 66, Lovington, NM Project 1anagers: Sadler/Faucher

Date: 7—D.-t5 — —
Paraneters Time Time Time Time Time Time

t3bo c3; t4oc’ t43 1ôc I30

Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
Well # - I 75.S 7C 7’?S o 7s 12.

R.P.M. 3co .34 OO 4oc
Oil Pressure psi 5c’ 0 C) 5c 50

3 wateriemp °F 175 175 175 t75 t75
Volts 14-o t(-,o t+.° t4.0 t l4

Intake Vacuum “Hg t7 t7 t 1 7 tG

Gas Flow Fuet/Propane eth o 0 0 o 0

OW Pump ON/Off au .)

Extraction Well Flo scim . 1.34 Il 34 J5 ?7 i .5

Extraction Well Vac. “H20 (DC, 7 7 c ‘Q 90

Pump Rate gals/mm ‘F.?0 4...t’ 4O 44o <3,o

Total Volume gals j33 t4t’ t5’j’ /?3’ j’_
Influent Vapor lemp. °F 7 I 7 1 7 C 7 te_Z

,
Air Temp 0f t . 43 , ‘ 4., Cj5 .3 75 qc,i

t BarometricPressure Hg 3o.o7 3a.o. 3o.oC0, 3O.O 3ioz- 3o.0

Absolute Pressure “Hg 1 (.Q(’ tD% 4.0). (a.0-

w-a “H20 t(O tf
W-t ‘H20 3 ,43 ,37

—

ua-3 ‘H2O •t4

c
“H20

>
“H20

“H2O

“H20

Q “1120

“H20

“HzO

NAPL % Vol

Gals 115 /ai /g i3 .1 “/3
Data Logger ft )-o .) .0 0

C
DepthofGWDepression ft -s -55 -c. — c.s —scz

.
‘ Extraction Well DThAPL

Extraction Well DTGW 9

OPETINC DATA - PILOT TEST # 1 PAGE# 3
ACItVAC

MOHILE DUAL PHASE SYSTEM
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Indicates Well Pressure 7FORMSfTestForms/12 10010

LpAOL O1o4’



‘S

1-CCC



ACI’VAC
MOBILE DUAL PHASE SYSTEM

OPETING DATA - PILOT TEST fi I PAGE# 4

B

II
H
LI
Ii
U

Location: tV&stadd 6, Lovington, NM Project Managers: Sadler/Faucher
Date:

Parameters Time Time Time Time Time
- Timef’,o&

Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter I-Jr MeterWell#

R.PM. IO
Oil Pressure psi

Water Temp °F IC S

‘ Volts /4o
Intake Vacuum “Hg 7
Gas Flow Fuel/Propane cth -r)

OW Pump ON/Off oa
Extraction Well Flow scfm 71

, Extraction Well Vac. “H20 CE

Pump Rate gals/mm O

Total Volume gals )O\-4,

Influent Vapor Temp. F

Air Temp f

Barometric Pressure Hg

Absolute Pressure ‘Hg d-O

U.s-) ‘H20

(-‘ “HO C1)

“H20

NAPL % Vol

Gals —

Data Logger

Depth of GW Depression ft

Extraction Well DThAPL —

Extraction Well DTGW

B
U
LI
H
El
‘El
U

U
Indicates Well Pressure 7FORMSIfestFonns/12 10010



.4(’IVAC
OPERATING DATA - MDP PILOT TEST # I PAGE # 4 MOBILE DUAL PHASE SYSTEM

Location: tValstadd 66 Lovington, NM Project Managers: Sadler/Faucher
Date 7—((—V,
Time

Instrument HORIBA HORIBA HORJBA HORIBA HORIBA HORJBA(02

I— tVeH No.

HC ppmv
z

—CO,

CO
—___

2 °
<

H2S

( (1idt sS Scc. ‘ $%6c US

fwL._ c- 4 “OOtz,ircz. 4 ç4ij S()

Tcr vO- I e ()feJ-tJ -j- OpCuw

i3S $ceO tcJIç- L4J ,ck

7FOPJ4SI Test fonns/12 10007
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AcuVac Remediation, LLC

1656-H Townhurst• Houston,Texas 77043

7134686688• 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-i) 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 #1 B is the Recovery Summary Information on

wells W-2 (Event #1A), W-1 (Event #1 B), and Well A-i (Event #1 C). 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:

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

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

the Event period.
• Select the GW depression and pump rates to accomplish the above objectives.

METHODS AND EQUIPMENT
The tests were conducted using AcuVac’s 1-6 System, with Roots RAI-33 and RAI-22 blowers,

various instrumentation, including the HORIBA® Analyzer, Solinst Interface Probes, Lumidor 02

Meter, flow gauges, a sensitive instrument to determine barometric pressure, V-i 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.

Walstadd 66 MDP Event #1 Page Ii
Lovington, NM



L
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 (ROl) for Pilot Tests and short term Event remediation. [J
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 #IA- WELL W-2

• The total Event time was 1.0 hour. The [vent 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.

• 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, C02 = 3.46%, CO = 7.46%, 02 8.6% and H2S = 0 ppm.

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

• The Average Induced Vacuum was 60”H20 with a maximum vacuum of 60.00”H20.
• The average EW well vapor flow was 9.51 scfm with a maximum well vapor flow of

9.51 scfm. ii
• 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.

Walstadd 66 MDP Event #1 Page I 2 U
Lovington, NM
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The total LNAPL removed, including liquid and vapor, during the 1.0 hour Event #IA, 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.

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

• The relatively low 02 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 #1 B- WELL W-1

• Thetotal Eventtimewas 1.0 hour. The Eventwasconducted on July 13, 2015.

There is no comparative data.

• The total liquid volume recovered was 201 gals, of which 23.69% or 47.61 gals were

liquid 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%, 02 = 8.6% and H2S = 0 ppm.

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

was 89,750 ppmv.

• The Average Induced Vacuum was 60”H20 with a maximum vacuum of 60.00”H20.

• 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.

• The average GW depression, based on the positioning of the GW pump, was 5.50 ft

below static level.
• An LNAPL thickness of 6.84 ft was recorded prior to the start of Event #1 B 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 #1 B, Well

W-l, was 49.45 gals.

ADDITIONAL INFORMATION

• 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.

Walstadd 66 MDP Event #1 Page I 3
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The high HC (TPH) levels indicate contaminant in the gasoline range.

The relatively low 02 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 MOP EVENT#IC-WELLA-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:

HG = 59,027 ppmv, C02= 5.61%, CO = 1.73%, 02 = 7.1% and H2S = 0 ppm.
• Compared with MDP Pilot Test #1 data, the average TPH levels decreased 10,115

ppmv, C02 increased 0.61%, CO decreased 0.85%, 02 increased 0.1% and H2S was
steady at 0 ppm.

• 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. 0• 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.

• 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.
• 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 #IC, Well
A-I, was 65.88 gals.

‘U
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ADDITIONAL INFORMATION

• 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.

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

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

• The relatively low 02 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-I, W-2, and A-I, was 143.22 gals. This equates to 17.90 gallhr.

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 C02.

The formula used to calculate the emission rate is:

ER = HC (ppmv) x MW (Hexane) x Flow Rate (scfm) x 1 .58E7 (min)(lb mole) = lbs/hr

(hr)(ppmv)(ft3)

INFORMATION INCLUDED WITH REPORT

• Table #1A Summary Well Data

• Table #1 B Summary Recovery Data

• Recorded Data

• Photographs of the MDP System and Wells A-i, W-i 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

Paul D. Faucher

Vice President, Operations

Walstadd 66 MDP Event #1 Page I 5
Lovington, NM



Total Event Hours

Waistadd 66 MDP Event #1
Lovington, NM

Summary Well Data
Table #1 A

1.0 1.0 6.0

H

Event IA lB 1C

WELL NO. W-2 W-I A-I

TO ft 75.0 80.0 75.0

Well Screen ft 45.0 to 75.0 50 to 70 50 to 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 59.47

OTGW- 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 ‘H20 60.00 60.00 70.00

Average Extraction Well Vacuum ‘H20 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 GWI LNAPL Pump Rate gpm 3.20 3.70 4.50

Average GWI 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 CO2 % 3.46 3.52 5.61

Average CO % 7.46 5.74 1.73

Average 02 % 8.6 8.6 7.1

Average H2S ppm 0 0 0

U

ii
U

TI
TI
TI
U
TI
TI
U
II
TI
r
LI

It’

Page I 6 II
TI



Summary Recovery Data

Table #18

Event 1A lB 1C

WELL NO. W-2 W-I A-I

Recovery Data- Current Event

Total Liquid Volume Recovered gals 192 201 1553

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 49.45 65.88

Average LNAPL Recovery gals/hr 27.89 49.45 10.98

Total LNAPL Recovered lbs 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 4945 10.86

Total LNAPL Recovered lbs 195 346 1,064

Total Volume of Well Vapors cu. ft 571 571 17,322

Walstadd 66 MDP Event #1 Page I 7
Lovington, NM
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OPERATING DATA - EVENT #1 PAGE # t ACUVAC MOBiLE DUAL PHASE SYSTEM

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

Date:

Parameters Time Time Tim Time Time Time
673o Oo —_____

Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELL# 729O.5’

RPM 72.00

Oil Pressure psi 6-°
Water Temp F / 50 / %0 /

Volts /‘ /‘(

Intake Vacuum “Hg ( I

Gas Flow Fuel/Propane cth 0

GW Pump Os/OFF

Extraction Well Flow scfm ç cf f/ c2. S’I
Extraction Well Vacuum “H30

d
Pump Rate gals/mill 3 , 3
Total Volume gals 9 o — Zo

lnfluent Vapor Temp

Air Temperature F 7o, ‘7 7/. 7 7Z.

Barometric Pressure “Hg 3o. c? 3o. of o. of

HC ppmv ,

CO2 — 3c’ —

CO
—

—

2Te 711E Ao V7l? /57At tJ ) E%L eAO(, 771 ,JtELL ?ii

- P.)/3’1“t 7c 7oC. A—( C-J tL Vfr rA 2vt.m(, i

/- iö

Cz

LNAPL % Vol Z-7 / I I /
Gals / i’ / Z -3 I

Depth of OW Depression ft ._ — ç —

Extraction Well DTLNAPL ft ç a

Extraction Well DTGW ft 5 2./
Indicates Well Pressure

9

• 0”
-

7FORMS/iestForms/l2l001711

f,c)/ t/t



s. 7

OPERATING DATA - EVENT #1 PAGE # I ACUVAC MOBILE DUAL PHASE SYSTEM

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

Dale: 7/,31,c —
Parameters Time Time Time Time Time Time

Q$< OiS O-5 t0t5 ,ô<

Hr Meter fIr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELL# — 74 7/ 7Z/( 72-c2.o 7?z.r 7243.O

R.P.M ZZ Zo Zo

Oil Pressure psi 50 S0 o

WaterTemp “F

Volts / cf / ./ / /

Intake Vacuum “Hg / c 1 6 / / t

Gas Flow Fuel/Propane eth e 0 50 50 0

GW Pump ON/OFF

Extraction Well Flow scfm L3.3d1 73 .f %.5( l ciS 2-2 5

Extraction Well Vacuum “H20 2 0 70 7 0 7 )
t

Pump Rate gals’tnin ‘f, -/. 2 9. Y y s 4’, -
Total Volume gals — / 2- —

c9

Influent Vapor Temp “F 7 t 7 I 7 I 71 7 2 7 L

Air Temperature “F 7 t,’ 3 7 7 g , S
Barometric Pressure “Hg 3ooI o. o I co 3o dO 2SS
HC ppmv

— —

CO2 % —

— , — — —

CO —
._. — —

0 % — — —

- —
H2S ppm

— () — — =

4-- 3o piui3n 77/ -ciVA &viP,j o,J jLL /3t. e”tt

,4 f,7 f f( JjfJi_ JtiA .4f //.O /7).YJ -i.J YF

&F 137 . J,yrnz ie-J 6?ip 797 SZ ,9 %n.

4i lef JLL• VAt ‘?.u im..i xi o c.ivF a1

z fjvfP 72,4c 4ce2 . Y €P,’i th’io -Asa’ ftr,4J ,* /lrl/s
,‘ ,p,,1 & yOu.‘i. 7,1 V/?f,jaf hr,,’J

jJ /3

LNAPL

G
a/7

Depth of GW Depression ft

Extraction Well DTCNAPL

Extraction Well DTGW ft

U
LI

[1

Ti
U
U
U
U
U
13
LI

U

Indicates Well Pressure
(_M’L

7FORMsirestFonns/12100I73



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

Date:

Parameters lime Time Tjrn Time Time Time

( (. ‘-i5 2 I I I / .?/5 /5
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter

WELL# 723j 72to 7%V.c 7155O 72c5.c

RPM. 13 1300 l3oo 2300 Zoa
Oil Pressure psi 5 5t) 50

WaterTemp F io f’5

/ €71 ‘(71 , 1 , Ll / //
—_______

Intake Vacuum “Hg / — / C I /

Gas How FueliPropane cth 5Z 30 50 5o 5o

GW Pump ON/OFF O,-_s ô--) ô-’J

Extraction Well flow scfm 7f 7. 55 2... %5 2-2 22 1

Extraction WellVacuum “H20 70 70 70 70 ——_70

Pump Rate gals/mm V 5 1 L/ / e/ 3.

Total Volume gals 7 2-’! J O 5 ‘1 , / -
/31 (€ I 53

Influent Vapor Ternp F 71 7 7 1 7 I 7 1 7 1
Atr Temperature “F 9’ / 3 . I 7. (o - c
Barometric Pressure “Hg L 7 7.5 5 C’ . 1 5 2- 2 % 2-

p... HC ppmv 755 — — — 530

CO 7q —

CO % — —
- f.5l —

o % 70 — — 7.z- -

112$ ppm 0 —

(,JCC y/cr ,4iA2 L/JcEU- t-LA cze/ t),2,3 7-sq V,’-p,,?J

oSTLi S77E4-iy/ fi2i,iC7 77E ?o2,’ci

A /‘f+’r ir7 (*jciLu). .%itt cJEt-L C,A’uC,3. C4itL c-’-/ 4-?9

c.’J -L j-J ics ? ni,-r1 m4 77J ô/”%’ 7

ç4ij # SYSn- ‘)S’i 6& L/2

1TL7 £1

LNAPL % Vol /
- J ) J . J 5 J /, 5J

Gals /z.o3 /,o3 / iic’ //s
0 —____

Depth ofGW Depression ft
- f —s”r

z
Extraction Well DTLNAPC. ft

Extraction Well DTGW ft

I Indicates Well Pressure 7fORMSrfestForrns/l2lOOllB

t$1ANt”C- •/3
t1E’

OPERATINGDATA-EVFNT#IC PAGE# ACUVAC MOBILE DUAL PHASE SYSTEM



OPERATING DATA - EVENT #i A PAGE # 1 ACUVAC MOBILE DUAL PHASE SYSTEM

Location: Waistadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: )

Parameters Time lime Time — Time Time Time;c
- Y5

- Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter I It MeterWELL# LiJ —1 7285 7l%c’ 723sf
RPM %.O0 l7_00
Oil Pressure psi

Water Temp F / O /

Volts / Y
Intake Vacuum Hg 19 / /
Gas Flow Fuel/Propane cth 6

GW Pump fP/OFF

Extraction Well Flow sfni 9. I • Si

Extraction Well Vacuum H,O

Pump Rate gals/mm 3 7

Total Volume gals —

Influent Vapor Temp. F S
Air Temperature F 7 . I

_ S
BarometriePressure Hg oo °OZ g.ol

-. HC ppmv —

$, CO2 —

Co
— —.

::
it i9 ei S / 4 oS Y1 /%?j. ?osi Th4f /vV)f SY7i1 ,t) L

4L L (- ci)C r7 (A) C. /i4) ,1O1!) C..’,’ ? p4 ,L t- P’v cxs, ?cn

%t ji L_Po,i-i P ,4-r z ff z?7-oc. Ewir stv7 m- o ‘is Mes. -,k. n7,q

&,-- V’Oz E-T A- tc “iJo /?SUL.TI i Jf d. SC JFL4fEA)’ VthDc(t

m1p i-h’ e&’-rn- ô j ,- ft,)’

( /, o f Th-It) ,9-t’P,z /5 ,% IF ‘ ,J .A&

P7cri J 77IEE U J’ b 1J LV tAI (L Vkc- Wc.’) p7c5 t’4ZJ c7

PM id5/’ , 671 5 Cv (cp.iCL. j+T’ P711
LNAPL % Vol , J , /

Gals / /iSib

Depth of OW Depression 11 ç - -
‘.

‘i
_ Extraction Well DTLNAPL ti •9 I 3 — 5’ 3Q

Extraction Well 01GW ft 7 s 7. 7 ‘ 3. /o

F]

L]
II
U
LI
‘U
U
U
U
U

U
U
U

Indicates Well Pressure c_,v——

/-k 553

7FORMS/TestFornis/I 2 IOOI7B

h’6 o/



OPERATINGDATA-EVENT#I? PAGE#t

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

Date:

Parameters Time Time Tim Time Time Time
673

, Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELL# 7< 72ôc’ 7Z%05’

RPM zZc
Oil Pressure psi

Water Temp F (50 1 50

Volts ,tf

Intake Vacuum H ( /

Gas flow Fuel/Propane cfli 0

GW Pump OX/OFF

Extraction Well Flow scfm
. ‘i

Extraction Well Vacuum “1-120 O

Pump Rate gals/mm 3 3 7

Total Volume gals 9 o

lnfluent Vapor lemp, °F S

Air Temperature ‘ 7/. 7 ?Z

Barometric Pressure Hg 0. 0 1 3a. o / ô. 0 /

He ppmv
..-. 75o —

Co2
— —

co — —

0 %

> H2S ppm — 0

7ez,-i’ Aou v,- s’s-& -
. eo e ?L& 71

;i ‘ ,4-’ 7c 7C -i..riT? AL ..J iLL- fr’ift 7A ø /‘

M-JvFd-F .ç?c,7
212

b

LNAPL % Vol / I
Gals /

DePth of GW Depression II r — 5 —

Exaetion Well DTCNAPL fl ç 7
Extraction Well DTGW ft 5 Z/ 4 /3

ACUVAC MOBILE DUAL PHASE SYSTEM

(Jlndicates Well Pressure
L p.j-(’- - 1JJ

7FORMS/Testfonns/t 2 100 17B

/ L/



OPERATING DATA - EVENT #1 PAGE # i ACUVAC MOBILE DUAL PHASE SYSTEM

Location: Walstadd 66, Lovington, NM Project Managers: SadleriFaucher
Date:

Parameters Time Time Time Time Time Time

$‘i 0 %‘ 5 t of 5 /
I-It Mtcr Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter

WELL# A
— 72ô 1?Io 7247( 72-c2.o 72Z.r 7253.0

RPM ZZz) Z3O0 Z3oo ?300 .ZOD

Oil Pressure psi 30 50 50 30 5 0

Water Temp F / jSO j 50 / SO I 5 I o

Volts )t/

Intake Vacuum Kg / I t ,i / t

Gas Flow Fuel/Propane clii o 0 50 50 So 50

OW Pump Os/OFF

Extraction Well Flow scfm 23 3 ‘ 21 12 5 c 2%- 5 i

Extraction Well Vacuum 1120 L_.O o 70 7 o 7 cD)

Pump Rate gals/mm 1/ 2- 9. Y 9 ‘ 4/

Total Volume gals
— / 2- z- a g “ 5/

lnfluent Vapor Temp F 7 f 7 1 7/ 7 2.. 7 2 7 -

Air Temperature Oj q 3 77 ‘ e/ g 7 , ‘1’
Barometric Pressure “Hg a a I o. 0 1 ‘ o 3 c o 3a O ° ZS 5’

. HC pprnv —

CO2 % —
— — — —

;:

:

Is —_______

“ H 2S ppm — — —

A-i p3a A L%31/ 1? 77 /zo V/k E<)iPpi i ô ci- A -1. S--de(

Lfl1 P A- 17 F)- Z?roC -ìm. Y/t ,r 6 %,o iZ)L-Thk’ ZJ .‘ ) VI

o1: 13.? Y d,3,1 Aj Pi,1o ?,tre s ,9

Y5 l’ISf, cj eLL Vt’r 70 y25 v z.j ti uf of Zl’i

(‘,tA- PJp-7 24c L;2, A-&o 7459’ ,,- ,Mf

Th 95 4Pfti a Q,p )2 /7ME/Z V’&O ‘-i. ;rf-1 V,o’,,7f ??.i/bJ

j.J r Sot,4&r -E

LNAPL % V

7
Depth of OW Depression ft — — S — r

o3b
Extraction Vell DTLNAP[ II

Extraction Well DTGW ft ,5” (38

(1
U
U
U
U
U

U

U
U
U
U
U
U

indicates Well Pressure

S.,. ‘“ 7

.1/ 7fORMS/TcstForrns/l 2100173



Location: Walstadd 66, Lot ington, NM Project Managers: Sadler/Fancher

Date: 71,3/ic
Parameters Time Time Tirn Time Time Time

tt’L5’ ,‘‘j /‘V5
,. Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter

WELL# ( 7%3f 72-V° fl4V.c 7Z5SO 72

R.P.M. l3 3o j3o0 o

Oil Pressure psi 50 50 0

Water Temp “F / o / / c / C t I
Volts , /

Intake Vacuum “Hg ) / C i / — iL
Gas Flow Fuel/Propane elI, 5o

GW Pump ON/OFF oJ oJ

Extraction Well Flow scfm %,.1 95 2.2 ‘3s 12 “, 11-51

Extraction Well Vacuum “1120 70 7 ° 70 ?O

Pump Rate gals/mm ‘,
1/ 1/ / — 3.

Total Volume gals jo5 / - /3 i sS 3

tnfluent Vapor Temp. “F 7 i 7 i 7 1 7 /
AIr Temperature “F ). 3 c, i 7. to 9 5
Barometric Pressure “Hg 7 Z9. 7 25,5 C Z. 7’?’ %‘. 2- 2jj %i

. HC ppmv 5C, 756 — —
—

! CO2 S 71/ — —

— —______

CO % J7 — - - p.52.

o2 % 7O — —__—
7. -

ppm 0 — — —

(LJC L//cz ,4-, LL t-Ld4J c7eD! t)LJ;2fJ PcYf dO, 7?,’I V-7,j2J

.t4ioSrLi S7ZA-’/ U’rJ(7 77E ?fc3

A- ,wf ,4tt ccao. L-itU- c-’--f A-,

- L j ,j&’ 7 77,4 ,, I 72jp.

Vq f£ir Ai--7 S/S)ZE7 ()&11 d3/ L.-/ 5

-ri22 I7LEE

LNAPL % V

Depth of OW Depression ft
- { ç_ t

- - —

Extraction Welt DFLNAPL ft

Extraction Well DTGW ft
[

lndicates Well Pressure 7FORMSITestFonns/12t00l7B

/ 3
tJ5, —,

OPERATING DATA - EVENT #i( PAGE # ACUVAC MOBILE DUAL PHASE SYSTEM
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November2015 APPENDIXJ-1 1404221

Dual-Phase Extraction Pilot Test Field Data (SVE Component)
Lovington 66, PSTB Facility #1489

Lovington, New Mexico

•
Wellhead

Influent
PID Influent

Flow W-1 W-2 W-3
Time Vacuum Response Temperature

(in H20)
(f)

(ppmv) (°F)
(in H20) (in H20) (in H20)

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 19.68 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 H20 = inches of water

cfm = cubic feet per minute
ppmv = parts per million volume

= degrees Fahrenheit
— = Not measured/monitored

Prepared by: MCC
Reviewed by: LCK

Golder
App_]_Lovwgton 66. P,Iot Toot Flow and ROl Sheeto o6o/SVE F,eld Data Ass()ciates



November2015 APPENDIXJ-2 1404221

Dual-Phase Extraction Pilot Test Field Data

Induced Hydraulic Gradient Data

Lovington 66, PSTB Facility #1489

Lovington, New Mexico

. DPE-1
DPE-1

Pumping
Total

DPE-1 W-1 W-2 W-3
Time Vacuum Volume

(in H20)
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_Lovington 66. Pilot Test Flow and Rol Sheets.xlsnlHydroolio Field Data Jssocii.tes
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November2015
APPENDIX J3 1404221

I Calculation Sheet

I I. ESTIMATED SVE RADIUS OF INFLUENCE

Lovington 66
1489
11/3/2015

Site Name Designed by: Matthew C. Crews, PE
Facility ID: Reviewed by: Clay Kilmer
Date: Project Number: 1404221

Pressure Disiance

DPE-l i 40 WC (in water) (feet)
Plot of’acnnns versus Distunee

Etractioii wellliead 40 0 I 30

W-t 036 25 8
W-2 088 162 20 —

W-3 0 17 383 . I to —
-

I (0) — • OPE- I 4)) \VC

((9))__

II 0))

Iog lOPE-I oil) WC)

FROM PLOT(EPA) (1’wc)
slope —0834 °

—
=-0X34In(x)*3 1605

intercept = 3.1605 (( (4)

._ R = 0 9545

ESTIMATED FIELD ROE = 13.3
05)) —

FROMPLOT(NMED3%) (1.2’wc) 04)) -

slope= -0834 -

intercept 3.1605
03)) — -- - -

ESTIMATED FIELD ROt= 10.5 020 ---

[ FROM PLOT (0.1’wc)
slope = -0.834

)) (HI

intercept = 3 1605
)) 2 4 6 o tO I? 4 16 10 20 22 24 26 26 30 32 34 36 36 40 42 44

EsTrMATED FIELD ROE 39.2
Distonre (feell

Pressure Distance Plot of Vacuum versus Distance

DPE-l 60’WC (in. waler) (feet)

hvtraction wellhead 60 0

W-l 0,38 25.8
W-2 1.10 16.2
W-3 0,12 38,3

• DPE-i(i,fM(VC

L-oo-_(DPE-i 0 60’%VC(

y-i I5tIo(x)+42474

FROM PLOT (EPA) (1”wc)
R=0 9534

slope= -1.151
intercept = 4.2474 >

rfEnrw--Rö1- -

FROM
PLOT (NMED 3%) (1.8”wc)

j............... slope = -1.151
intercept 4.2474

ESTIMATED FIELD ROt = 8.4

FROM PLOT (0.1”wc)
slope= -l 151

Intercept 4 2474
I) 2 4 6 II) 2 4 6 10 20 22 24 26 20 30 32 34 36 30 4)) 42 44

ESTIMATED FIELD ROE 36.7
Disiunce (feet)

Pressure Distance

DPE-l (ii) 75”WC (in water) (feet)

Extraction welltiead 75 0

W-l 0,37 25.8
W-2 t.l0 16.2
W-3 0.09 383

[ FROM PLOT(EPA) (l”wc)
slope= -1,185

intercept 4.3453
ESTIMATED FIELD ROt 16.8

FROM PLOT (NMED 3%) (2.25wc)

FROM PLOT (0.1”wc)
slope= -1.185]

intercept
ESTIMATED FIELD ROl = 36.0]

slope =

intercept =

i1tED’1P1ELD 1101

-1.185
4.3453

3

lressure Uistance

(in. water) (feet)

(2.7”wc)

-t .571
5. 8493

7.4

6
a

8
a

DPE-l 1690”WC
Extraction wellhead 90 0

W-1 060 258
W-2 154 162
W-3 020 383

-3i__i’;,

[ FROM PLOT (EPA) (1’wc)
slopc= -1,571

intercept = 5.8493
‘E1(leVIfl*E81D‘ROI- ‘- “ 21.9

FROM PLOT (NMED 3%)
slope

intercept
VCTI&4*TVfl VTET LI Ofli

FROM PLOT (0.l’wc)
slope= -1.571

intercept 5.8493
ESTIMATEDflELDROI= - 38

Dislunce (feet)

060_J_LowOt&, 06-Pb) T) FO0 ,d 00, Snu .0tPE.1 Soc 00)
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/1
w

Ir(R/J)

(ref: from USA Corns of Eng., June 2002)

atm

P

Pw

Px

‘R1

b

H’
H

Pw

Metric Units

1.200E-03 Icmis
1.OJE-02 9/cm-s

9.79E-01 g/cm3

9.81 E+02 cm/s2

1.26E-08 Icm2
1 .80E-04 g/cm-s

1 .0234E÷06 g/cm-s2

112090 g/cm-s2

9.11 E÷05 g/cm-s2

3363 g/cm-s2

1 .0200E+06 g/cm-s2

1798.3 cm

304.8 cm

30.5 cm

598.6 cm

5.08 cm

I 1.26darcy

0.018 cp

1.01 atm

0.1106 atm

0.90 atm

0.0033 atm

1.0067 atm

59.0 ft

10.0 ft

1.0 ft

19.6 ft

2.0 in

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

Value entered
Calculated value

1.O1E-02 Constant

English Units

3.4 Wd

0.0101 cp

DPE Wells:

K Hydraulic conductivity

l1w Water viscosity

p Water density (at 20C)

g Gravitational acceleration

k Soil intrinsic permeability (k=K1/gp,,)

Air viscosity

Atmospheric pressure 2.23 psi at 5,000 ft elevation

Pressure (suction) at the extraction well

Absolute pressure in extraction well (Pw=Patm-P)

Pressure at radius of influence

Absolute pressure at radius of influence (R1 =Patm-Px)

Vadose zone thickness

Radius of influence

Unit of length screened

Total screened length/well

Radius of extraction well

atm

__________________

P

Px

‘Ri

in of H20 PSI Kpa in of Hg Atm mmHg

410.9 14.8 102.338 30.22 1.010 767.6

45.0 1.6 11.209 3.31 0.111 84.1

365.9 13.2 91.129 26.91 0.899 683.5

1.35 0.05 0.336 0.10 0.0033 2.5

409.50 14.79 102.00 30.12 1.0067 765.06

WI-f Flow rate/unit of length screened I 12.34 Icm3ls /H’ 0.80 cfm I H

Q Total flow rate / well

_______________

7387 cm3/s 16 scfm
No of welIsi 1 I

_______________

QT-th Total flow rate

_______________

7387 Icm3Is 16 scfm
Safetyfactorl 1.25 I

scfmTotal system design flow rate 9234 cm3/s I 20
798 m3/d I

App_]_Loowgton 66. Pilot Test Flow end ROl Sheets xlsSVE Design-iD ROl
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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

______________
_______

Value entered

Ff
w

1.01 E-02 Constant

(ief; from USA Corns of Eng., June 2002)

DPE Wells:
Metric Units English Units

K Hydraulic conductivity 1.200E-03 Icmis 3.4 Wd

Waterviscosity 1.OJE-02 g/cm-s 0.0101 cp

p Water density (at 20C) 9.79E-01 g/cm3

g Gravitational acceleration 9.81 E÷02 cm/s2

_________

k Soil intrinsic permeability (k=KIJgp,.) 1.26E-08 Icm2 I 1.26ldarcy

11a Air viscosity 1 .80E-04 g/cm-s 0.018 cp

‘atm 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

R1 Absolute pressure at radius of influence (PRI Patm-Px) 1.0200E+06 glcm-s2 1.0067 atm

b Vadose zone thickness 1798.3 cm 59.0 ft

R1 Radius of influence 457.2 cm 15.0 ft

H’ Unit of length screened 30.5 cm 1.0 ft

H Total screened length/well 598.6 cm 19.6 ft

R Radius of extraction well 5.08 cm 2.0 in

in of H20 PSI Kpa in of Hg Atm mmHg

‘atm 410.9 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

Px 1.35 0.05 0.336 0.10 0.0033 2.5

409.50 14.79 102.00 30.12 1.0067 765.08

QIH flow rate/unit of length screened 11.23 cm3/s /H 0.73 cfm / H

Q Total flow rate / well

_______________

6721 cm3/s 14 scfm
No of welIsi 1 I

________________

QT-th Total flow rate

_______________

6721 Icm3/s 14 scfm
Safety factorl 1.25 I

Total system design flow rate 8402 crn3/s 18 scfm

App_JLoowqton 66- Pilot Test Flow ond ROl Sheets xLsxlSVE Desgo-15 ROl




