EGEIVE

AUG 12 2015
‘ Golder
¥ Associates NMED

PETROLEUM STORAGE TANK BUREAU
August 10, 2015 Project Number: 140-4221

Celestine Ngam

New Mexico Environment Department
Petroleum Storage Tank Bureau
2905 Rodeo Park Drive E., Bldg. 1
Santa Fe, NM 87505

RE: NOTICE OF COMPLETION OF DELIVERABLE ID 17138-3; COMPLETION OF DPE WELL PILOT
TEST, LOVINGTON 66, LOVINGTON, NEW MEXICO

FACILITY #: 1489 RELEASE ID#: 1182 WPID#: 17138
Dear Mr. Ngam:

I am transmitting this letter to advise you that Golder has completed the task associated with Deliverable
Identification number 17138-3, which included pilot testing a DPE well (DPE-1) at the above referenced
site. Proposed equipment and tasks were set forth in our May 7, 2014 workplan.

The pilot well test was completed by AcuVac Remediation, LLC (AcuVac) out of Houston, Texas on July
12 and July 13, 2015. Figure 1 is a map showing the locations of the tested wells and summary results of
testing. Attachment A includes photos detailing the specific equipment used and the overall layout of the
test. Attachment B includes copies of the raw data and interpretations of the multiphase pilot testing
prepared by AcuVac. The tests included an extended (8.6 hour) variable flow rate test of the MPE pilot
test well (A-1), an extended constant flow rate test of Well A-1 (6 hours) and short-duration (1 hour) tests
of wells W-1 and W-2. Gasoline recovered as LNAPL and vapor mass during the combined testing (16.6
hours, total combined test time) was approximately 229.5 gallons.

The NMED-PSTB agency workplan approval sets forth an approved budget of $26,069.48 for this task;
we anticipate that we will issue a claim for the full amount upon receipt of your acceptance of deliverable

for deliverable identification number 17138-3. If you have any questions regarding this transmittal, please
do not hesitate to contact us.

Sincerely,

GOLDER ASSOCIATES INC.

e e

Clay Kilmer Phillip D. Carrillo
Senior Hydrogeologist EIT, Civil Engineer

Attachments:  Figure 1: Site map showing locations of tested wells and summary MPE test results
Attachment A: Photographic Log
Attachment B: AcuVac Remediation, LLC Report
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TRANSMITTAL

Date:  August 11, 2015 u Ll

NMED

To: Mr. Celestine NggrhE TROLEUM STORAGE TANK B8 y:

From: Clay

Kilmer, Sr Hydrogeologist

cc: Mr. Robert C. Murrell

2317

Tuttington Circle,

Oklahoma, OK 73170

(one

copy)

Email: CKilmer@golder.com

Address:

jécil No.:

140-4221.3

NMED-PSTB

2905 Rodeo Park Drive E, Bldg. 1
Santa Fe, NM 87505

RE: LOVINGTON 66 STATION, PSTB FACILITY #1489, DELIVERABLE ID 17138-3

X Federal Express (priority, standard, 2-day, 3-day) ] u.s. Mail
0 ups [1 Courier
[0 DHL [0 Hand Delivery
] Email [] other
Quantity ltem Description
1 Eﬁ;’,ﬁgtcomplenon of DPE Well Deliverable ID 17138-3, dated August 10, 2015
Notes:

Please call me if you have any questions or concerns at 505-821-3043.

Thank you,

Clay Kilmer

Please advise us if enclosures are not as described.

ACKNOWLEDGEMENT REQUIRED:

[0 Yes

X No
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August 2015 A-1 140-4221

Attachment A: Photographic Log

PHOTO 1

AcuVac Inc. arrives on set
with their rig setup.

2015-07-12

PHOTO 2

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

2015-07-12

3
Golder
140-4221 3 attachment a docx Associates



August 2015 A-2 140-4221

PHOTO 3

The pilot test was focused
on DPE-1.

2015-07-13

PHOTO 4

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

2015-07-12

140-4221 3 attachment a docx



140-4221

A-3

August 2015

12

W-2 is shown.
07-

W-3 is shown.

2015-07-12

140-4221.3 attachment a docx

PHOTO 5
PHOTO 6

2015




August 2015 A-4 140-4221

PHOTO 7

AcuVac Inc. installing the
apparatus for testing.

2015-07-12

PHOTO 8

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

2015-07-12
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August 2015

140-4221

PHOTO 9

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

2015-07-12

PHOTO 10

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

2015-07-13
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August 2015 A-6 140-4221

PHOTO 11

The flow meter read flow
rate and total gallons
pumped.

2015-07-13

PHOTO 12

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

2015-07-13
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August 2015 A-7 140-4221

PHOTO 13

AcuVac periodically
collected water samples to
gauge NAPL content.

2015-07-13

PHOTO 14

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

2015-07-13
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August 2015

A-8

140-4221

PHOTO 15

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

2015-07-12

PHOTO 16

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

2015-07-12
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August 2015 A-9 140-4221

PHOTO 17

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

20156-07-12

PHOTO 18

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

2015-07-12

140-4221 3 attachment a docx
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ACUVAC REMEDIATION, LLC REPORT






AcuVac Remediation, LLC

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

July 15,2015

Mr. Clay Kilmer:

Senior Hydrogeologist

Golder Associates, Inc.

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

Dear Clay:
Re: Walstadd 66, Lovington, NM

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

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

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



METHODS AND EQUIPMENT

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

do not provide the required BTU.

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

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

Emissions from the engine are passed through three catalytic converters to ensure maximum destruction
of removed hydrocarbon vapors. The engine's fuel to air ratio can be adjusted to maintain efficient
combustion. Because the engine is the power source for all IC engine driven equipment, all systems stop
when the engine stops. This eliminates any 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 design of the AcuVac System enabies 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.
<+ Cailculate the Hydro-equivalent in the EW.
<+ Determine the appropriate placement for the GW pump inlet.

2
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Calculate the GW depression necessary to gain hydraulic contro! of the area

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

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

Connect the ground wires for the AcuVac System and Honda generator

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

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

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

Start the GW pump and set at proper fiow 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 m| beaker to determine the percentage of LNAPL in the
recovered liquid volume

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

Record the data at a selected interval of time.

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

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

CONDITIONS AFFECTING PILOT TESTS

*,
[ x4

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

To offset the induced vacuum/pressure as a 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 GW levels will be minimized. GW depression surrounding an outer observation well
will result in an induced vacuum not associated with the induced vacuum created in the EW.
Likewise, GW mounding will create the opposite effect creating well pressures.



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

PRE-TEST FUNCTIONS - PILOT TEST #MDP-1

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

DISCUSSION OF DATA - TEST #MDP-1

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

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



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

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




OBSERVATION WELLS
INDUCED HYDRAULIC GRADIENT DATA

TEST #MDP-1
TABLE #1B
ILocation: Walstadd 66, Lovingﬁm, NM
Project Date 07/12/2015 W-2 W-1 W-3
IWell Data
TD 75.0 80.0 75.0
Screen 50.0-70.0 50.0-70.0 50.0-70.0
Well Size in 4.0 4.0 4.0
Change in Change in Change in | GW Pump
DTGW GWD DTGW GWD DTGW GWD Rate
ft ft ft ft ft ft gpm
Static/Start Data
DTGW 0730 hrs ft 63.92 64.62 63.81 3.50
DTGW Hydro Equivalent ft 58.87 0 59.84 0 58.94 0
DTLNAPL 0730 hrs ft 57.10 58.16 57.23
LNAPL 0730 hrs ft 6.82 6.46 6.58
Drawdown Data
DTGW 1030 hrs ft 64.13 64.82 63.87 4.30
DTGW Hydro Equivalent ft 58.99 -0.11 59.91 -0.07 58.97 -0.03
DTLNAPL 1030 hrs ft 57.18 58.19 57.25
LNAPL 1030 hrs ft 6.95 6.63 6.62
Drawdown Data
DTGW 1330 hrs ft 64.81 65.28 64.08 4.60
DTGW Hydro Equivalent ft 59.46 -0.59 60.16 -0.32 58.14 -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 15630 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

Specific Gravity .74




HORIBA® analytical data indicated the two influent vapor samples taken from the EW had HC
concentrations of 76,990 and 74,020 ppmv, with CO, at 4.72 and 5. 12%, CO at 3.82 and 3.09%, O, at6.8
and 6.1% and H,S at 0 ppm. The propane flow to the IC engine averaged 0 cfh, with a well flow of 12.19
scfm. The influent vapors were supplying 100% of the IC engine required fuel. The HC levels were within
the mid to high range normally found in soil gas samples collected from an area contaminated with

weathered gasoline.

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

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

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

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



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

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

gauging data is included on Table #18B.

RADIUS OF INFLUENCE & INDUCED HYDRAULIC GRADIENT

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

Figure #1B indicates that the effective vacuum radius of influence from Test #MDP-1 with
groundwater extraction (GWE) would be from 22.02 to 24.53 ft, with extraction weifl 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 0.85"H,0
or approximately 1.0% of the EW induced vacuum. It is assumed that beyond the lower point, the
pressure gradient (driving force) is negligible to effectively transport vaporized contaminants to the
extraction well. Under continuous operation, vacuum and radius of influence will most likely
continue to increase horizontally and vertically.

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



The effective vacuum radius of influence is based on caiculations 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 resuits have proven these projections to be well within the

acceptable range of accuracy.

PRODUCT RECOVERY

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

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

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

the hydro equivaient.

EMISSION DATA

During this Pilot Test, HORIBA® 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:

n
n

17.7 Ibs/hr
0.35 Ibs/hr

HC
Benzene

42.5 Ibs/day
8.5 Ibs/day

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

laboratory analysis.

The formula used to calculate the emission rate is:
ER = HC (ppmv) x MW (Hexane) x Flow Rate (scfm) x 1.58E-7 (min)(lb mole} = Ibs/hr
(hr)(ppmv)(ft®)

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



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

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

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

CONCLUSION

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

SUMMARY AND OBSERVATIONS - TEST #MDP-1

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

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

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

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

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

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

continued to decrease during the test period.



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

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

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

<+ SVE without GW extraction would not be an effective remediation option at this site. The
higher vacuums would result in GW upwelling in the EW which may cover the well screen

and render the SVE ineffective.

ATTACHED SCHEDULES AND FIGURES

Schedule A: Summary of Data

Schedule B: Graphic Summary of Data

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

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

SosdaT

James E. Sadler,
VP Engineering/Environmental

cc: Paul Faucher



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

LNAPL
MDP
NAPL

ROI
RPM
SCFM
SVE
TD
QT

VEGE
VER

Attachment A
Acronyms and Definitions

Annulus - the space between the pipes and lines in the extraction well and the outer casing
Actual Cubic Feet Per Minute

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

Below Ground Surface

Barometric Pressure (Atmospheric Pressure)

Below Top of Casing

Cubic Feet Per Hour

Dense Non-Aqueous Petroleum Liquid

Dual Phase Vacuum Extraction

Depth to Groundwater

Depth to Phase Separated Hydrocarbons/NAPL

Drop Tube

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

Groundwater

Groundwater Depression

Groundwater Extraction

Groundwater Upwelling

Hydrocarbon Concentration (Petroleum-TPH)

Inches of Water

Inches of Mercury

Induced Hydraulic Gradient

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

Light Non-Aqueous Petroleum Liquids

Mobile Dual Phase

Non-Aqueous Petroleum Liquids

Pressure, the existence of above atmospheric pressure
Radius of Influence

Revolutions Per Minute

Standard Cubic Feet Per Minute

Soil Vacuum Extraction

Total Depth

Quick Test, a short duration SVE Test

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

Vacuum Enhanced Recovery

Vapor Extraction Weill

Vapor Well Flow

Well Vapor Flow



AcuVac Remediation, LLC SCHEDULE A Walstadd 66

Page 1 Test # MDP-1 Lovington, NM
July 12, 2015
DATA ELEMENT
71212015 Static Start
7:25 7:30 8:00 8:30 9:00 9:30 10:00
Influent Vapor Data
Horiba HC ppmv ND ND 76,990 ND 74,020 ND 71,750
Horiba CO,% ND ND 4.72 ND 5.12 ND 4.60
Horiba CO% ND ND 3.82 ND 3.09 ND 2.37
Lumidor O,% ND ND 6.8 ND 6.1 ND 5.8
Lumidor H,S ppm ND ND 0 ND 0 ND 0
Influent Vapor Temp °F OFF 69.0 69.0 69.0 69.0 70.0 70.0
Atmospheric Conditions
Barometric 30.10 30.10 30.10 30.09 30.09 30.10 30.09
Pressure "Hg
Absolute 26.09 26.09 26.09 26.08 26.08 26.09 26.08
Pressure "Hg
Groundwater Data
Sundwaiss OFF 3.50 3.50 3.50 3.50 3.50 430
Pump Rate (gpm)
Total Liquid Vol (gal) 0 0 105 210 316 420 549

Extraction Well Data - Well A-1

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

SCFM ! 1,0 OFF 0.30 0.30 0.30 0.30 0.30 0.33
Well Vapor Flow OFF 0.621 0.621 0.621 0.621 0.621 1.013

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

Well W-2

Dist 16.2 ft 0.00 0.07 0.86 0.88 0.92 0.88 1.07
Well W-1
Dist. 25.8 ft 0.00 0.05 0.31 0.37 0.38 0.36 0.38
Well W-3
Dist. 38.3 ft 0.00 0.02 0.13 0.17 0.20 017 0.14

() Indicates Well Pressure
ND - No Recorded Data



AcuVac Remediation, LLC SCHEDULE A Wallstadd 66

Page 2 Test # MDP-1 Lovington, NM
July 12, 2015
DATA ELEMENT
7/12/2015
10:30 11:00 11:30 12:00 12:30 13:00 13:30
Influent Vapor Data
Horiba HC ppmv ND 68,490 ND ND ND 61,880 ND
Horiba CO,% ND 5.24 ND ND ND 5.12 ND
Horiba CO% ND 2.55 ND ND ND 1.88 ND
Lumidor O,% ND 6.4 ND ND ND 8.3 ND
Lumidor H,S ppm ND 0 ND ND ND 0 ND
Influent Vapor Temp °F 70.0 70.0 71.0 71.0 71.0 71.0 71.0

/Atmospheric Conditions

Barometric

- 30.09 30.09 30.09 30.08 30.08 30.07 30.06
Pressure "Hg
ADSOIUICH 26.08 26.08 26.08 26.07 26.08 26.07 26.06
Pressure "Hg
Groundwater Data
(€ PELET 4.30 4.30 4.30 430 4.30 430 4.60
Pump Rate (gpm)
Total Liquid Vol (gal) 678 807 936 1,065 1,194 1,323 1,460

Extraction Well Data - Well A-1

Flow SCFM 19.88 19.88 19.88 19.88 19.88 19.88 21.34

Vacuum "H,O 60.0 60.0 60.0 60.0 60.0 60.0 75.0

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

Well Vapor Flow
SCFM/ ft Well Screen

Observation Well Data - Vacuum "H,O

1.013 1.013 1.013 1.013 1.013 1.013 1.087

Well W-2
Dist. 16.2 ft 1.09 1.14 1.13 1.12 113 1.10 1.14
Well W-1
Dist. 25.8 ft 0.42 0.42 0.41 0.42 0.43 0.38 0.43
Well W-3
Dist. 38.3 ft 0.16 0.16 0.15 0.14 0.15 0.12 0.14

() Indicates Well Pressure
ND - No Recorded Data



AcuVac Remediation, LLC SCHEDULE A Walstadd 66
Page 3 T Lovington, NM
est # MDP-1 :
July 12, 2015
DATA ELEMENT
7/12/2015 End Static 8 Hrs
14:00 14:30 15:00 15:30 16:00 Average | Maximum
Influent Vapor Data
Horiba HC ppmv ND ND 61,720 ND ND 69,142 76,990
Horiba CO,% ND ND 5.20 ND ND 5.00 5.24
Horiba CO% ND ND 1.75 ND ND 2,58 3.82
Lumidor O,% ND ND 8.7 ND ND 7.0 8.7
Lumidor H,S ppm ND ND 0 ND ND 0 0
Influent Vapor Temp °F 71 71 7 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
Pump Rate (gpm) 4.60 4.60 5.20 5.20 OFF 4.22 5.20
Total Liquid Vol (ga!) 1,598 1,736 1,892 2,048 - - -
Extraction Well Data - Well A-1
Flow SCFM 21.34 21.34 27.95 27.95 OFF 18.83 27.95
Vacuum "H,0 75.0 75.0 90.0 90.0 OFF 60.3 90.0
Well Vapor Flow
SCFM/ "H,0 0.28 0.28 0.31 0.31 OFF 0.31 0.33
Well Vapor Flow
SCEM / ft Well Screen 1.087 1.087 1.423 1.423 OFF 0.960 1.420
Observation Well Data - Vacuum "H,0
Well W-2
Dist. 16.2 ft 1.14 1.10 1.23 1.54 (0.19) 0.97 1.54
Well W-1
Dist. 25.8 ft 0.43 0.37 0.43 0.60 (0.15) 0.37 0.60
Well W-3
Dist. 38.3 ft 0.14 0.09 0.15 0.20 (0.17) 0.14 0.20

() Indicates Well Pressure
ND - No Recorded Data




AcuVac Remediation, LLC

Page 1a

SCHEDULE B
Summary of TEST # MDP-1
Atmospheric Conditions

Walstadd 66
Lovington, NM
July 12, 2015
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AcuVac Remediation, LLC
Page 1b

SCHEDULE B
Summary of TEST # MDP-1
Atmospheric Conditions

Walstadd 66
Lovington, NM
July 12, 2015
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AcuVac Remediation LLC SCHEDULE B Walstadd 66
Gegellc Summary of ACUVAC TEST # MDP-1 th‘l';;'a‘g"é;“g
Recorded Well Vacuums and/or (Pressures) .
Induced Well Vacuum
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@ ACUVAC
OPERATING DATA - PILOT TEST # 1 PAGE # | MOBILE DUAL PHASE SYSTEM
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: ‘7.;’) - - . — -
Parameters Time Time Time Time Time Time
0725 | 0730 o800 | OF3 | oFoe | OK30
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
wellg A=\ 72194 | 7280.0 | 7280.5 (7380 | 72815 |80
R.P.M. 1000 | 2200 oo Jloo d2c0 | 9200
§ Oil Pressure psi S 50 So So 59 50
S Water Temp °F 156 16D 1Co 6o leo {60
2 Vo 3.5 | /40 | 4= | 14D | (¢0 | I4s
g Intake Vacuum "Hg [ |8 (8 (K=} 12 £
Gas Flow Fuel/Propane cfh oo (o) [ o) ) P o
GW Pump ON/OFF | p&f on o o8 60 av
g Extraction Well Flow sim | o | 120G | (AR | 1304 | 14 g
E o | Extraction Well Vec. "H0 | &FF 4p ac 46 4o 46
-
S :5: Pump Rate galsmin | (x| 3.50 | &so 3.2 | 3.50 | 3.50
é g Total Volume gals = = (05 210 3!5 476
E % Influent Vapor Temp. °F - -9 9 «q 6«9 70
S % Air Temp °F 7«;,3 7).4 74.¢ 758 T z.‘, 1956
é Barometric Pressure Hg | 30.10 300 | Jo.10 | 2002 | 3004 | 3049
Absolute Pressure "Hg | 26.09 16.09 26069 36,08 26 .0% ;G-Oq
Ge)  W-a HO| o 07 8¢ .88 .42 LR3I
£ @s8)  w-) "HO | ® o5 | 31 37 38 36
5 |Ge) w-3 "HO| 8 o | .13 AT Dok
: 0
j "HZO
=
z "HZO \)
S : :
& H:0 'y
z 2]
g "Hz0
"H20
IIHZO
NAPL % Vol
o] — | = lisefieq [as /16 |52 /s | 4o[tn
8 Data Logger/pml,e_ ft 7.5 20 a0 20 *0 A.0
) /5.8 -
% Depth of GW Depression ft O hAE 5.3 -6.5 ~5. 5 -S., 5 -5,
= Extraction Well DTNAPL | §7 40
Extraction Well DTGW | ,4.0Q
() Indicates Well Pressure é:é 8 TFORMS/TestForms/1210010
HE = 59./4

S&=.74



@ OPERATING DATA - MDP PILOT TEST #1 PAGE# | MOBILE DUAL ::AUS‘;EASCYSTEM
Location:  Walstadd 66 Lovington, NM Project Managers: Sadler/Faucher
Date 7-12(¢§ - -
Time 6 RoO 0 400
| Instrument HORIBA HORIBA HORIBA HORIBA HORIBA HORIBA
g [Weio A-| A -\
£ | v | 7e,4¢0 | 14010
3 | % 432 5,12
g | %| 322 3.0¢
g 0 % 6.8 6. |
Z | HaS % O D
0 600 D\rrl'ueco c \oc.mgn‘or\ - 00;\5\-:0«\(1 maf 5q.deu.¢ neov weld MN-L a3
Mo escdraciin well. Mpbilized e.qu’nmc.:’( Operned seleckd wellc -recondd
decdonces “qongcb wells- Tustall Xu-\&-(r(u..g P and) Avo\oc;w Euw. 71044«0 oute
o\oscwva‘nw\ (weflls — Conneded LuaPL ‘C-(Q &\scknuqc (mc 4o Ub(uvw!_ mesker
e shrdbia dadedvpele - Sefedy checks . adl ot ~colibroled mstrwmake
oS | Pewdsd s\o-(":e(basc\\'m) dats ~ald oA wells @ &Y re ~Flurmp inlet e 650 o7k
o130 | STt _mee-1- Talald EW mduced vcaow = 40 K0, WVF =2 12.145fw
G(D_lse“nﬂ vole : 3. 5‘1,&# BN poter wetds recodad slahd inevosed Uceuaon (evels
0800 | flacoedsd doto: BP ~ DUl oukey wuelds on mweuq veeutus Swed - dw L
=D S:,pw . C,wt) -35,5 4 ‘(U«'C—lb\"i Luadl vecoocu, \ lropae @ O <{h
Homsn ORTA uc- 76,420 ppuv CO» 2 AP - CO ‘581} O0+26.83 %
O 830 | acerdod Aots' BP § Oogtr welle candinve on o S\qh\- ineveasing romd
G b2 35qpm LNADL recoveay e @ 55% = s. Beals
400 | Homsa pwzn e T 714,050 Mmu‘ Cor: 50274 Co> 3 0473* NEENEA 4
flacordod dote BO- Qi ouker wells ccmtmveon an Mev@siug  UOROU M
-(»vc,.uo ~GW - 35{9(/\» CyY = ~55H - quu,'wo Lua?l e 4 %
0430 Peeodod Lot ﬁPf Duter wells vecording o 5‘\4\\& DocsEssive) YocwOu1
Feend - LPOPLO3 Y CWI 7 3.5q0w - WAl Uoman cd) YW F Sheody
Ipc.mnxn EW (ndoead = (490“['(;*0 , WVE= (1.8 s efnn . 6LL-3 -
4,341!]“ - Fw vole (ncesse neecstaes o manlain [Z78%)5) g___;.S‘f"k‘
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@ ACUVAC
OPERATING DATA - PILOT TEST # 1 PAGE # A MOBILE DUA_IM% .
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: (LS - = — - -
Parameters Time Time Time Time Time Time
1000 | 1030 oo 120 {260 | 1230
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
well# - | 1282572230 |7283.S | 12840 | 7284.S | 22 BsS0
RP.M. 2300 | 2200 | 3300 | Beo | Jloe | 2302
g Oil Pressure psi 56 50 50 5o 50 50
S Water Temp °F | 165 1G5 {70 170 116 l70
é Volts /4.0 /4o 14.0 14.0 14 /4.0
‘%’ Intake Vacuum "Hg (7 {7 (7 l? 17 (1
Gas Flow Fuel/Propane ch] O D) O 0 o) (&)
GW Pump ON/OFF | om o oV | oP 6w o
;5: Extraction Well Flow scfim | (4.2 | ({.28 1923 | 4.8 | (£.88 | (9.88
E o | Extraction Well Vac. "H:0 | ©O A3 Go &0 6o o
§ % Pump Rate gals/min | 4.36 4.20 4.30 430 4‘30 430
E g Total Volume gals Sq-‘i 61% BROT 4306 l065 ”44_
E g Influent Vapor Temp. SE. 70 70 70 71 ya! 1 ‘
8 = 1 air Temp °F 0.3 82.7 240 84‘(9 8 7-( 404
é Barometric Pressure H | 2004 | 200% | 3009 | 30609 | 3008 | 3009
Absolute Pressure "Hg (2605 | 26.0° 20D | 260D | 26.07 | 20D
W= "o | (.07 | .04 (4 [,13 [ ) .3
W ~ | "wo | 38 2N 4% | Y A | 4
=
5 w-3 'Ho | 14 b A6 | a3 A4 | S
2 "H:0
>
o "H:0
=
z "H,0
-1
= "H:0
z :
s H0
"H20
"H:0 )
NAPL % Vol
Gals 3(05'3\ qu/.,’,L.D lco/,,z y l,S/lo llSﬁq /(S/l.q
3 messﬂ]ﬁ»ln 20| 20 2.0 | R0 Fo | 20
% Depth of GW Depression ft 258 4 -5.5 -5.5 -85 < g -5 5
= | Extraction Well DTNAPL
Extraction Well DTGW

( ) Indicates Well Pressure
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@ OPERATING DATA - MDP PILOT TEST #1 PAGE #- MOBILE DUAL PAISAUS‘;ZASCYSTEM
Location: Walstadd 66 Lovington, NM Project Managers: Sadler/Faucher
Date 713715 - -
Time { bep NOQ
| Instrument HORIBA HORIBA HORIBA HORIBA HORIBA HORIBA
é Well No. A- A
e M v ) 71,750 | 68440
5 | % 460 | 524
g | %237 | 2485
g% 2= &4
> | H:S % O 1)
1000 l{orion baTA Ke- 7/,750”,”‘,@;.’46072 t 02277} -Os ‘—SBZJ
Racondad data' 6 § Outee well W->, reconliva cn inercosed) sacuum
lesel iu respmse o e EW £ othar s, maa\-(— steade, - Gz 43
qpm - EW yocounw QGO ‘Kl WY Er (4.88seke Lvanca (5%
(030 (»q“o o wells- TUE on slqht dscewin Am.&
Rocesdled Sata’ BP— Ouler wels Coniiuiig g o5 mem
U auws 43,_@& Qwo-—s'cfaﬁq e 4—-qu - LwuapC o ¥, o7
({oO (leoedsd Lata’ P — Ouder cye¥ W 1 ﬁ\cq\c&— fnerwse, e $wo
welle  sleady, — Rore-Luare @ 5% of valowe
HoLion Darw: e =68, 4% gy, COr= 52428 Co-2.552Y 0.2¢ 4%
(30 | (leodol) Al (P 5 Ouder u&&ﬂ,ﬁﬁr@&%—
£(Cabt Dpercociin uoesurenttend - GUM -4 age: Linice (5%
1200 | Recorled date’ BP§ -Ouder wetts n\o-;-(-h.\ 34-.-4&... sliqhé fncrese/
Jecveores « Lwe slody € 43qm. LbPL siq..iq @ 1S 7 -6up=-Ss)
1330 (2.”&.& dste’ BP— Outer welly mostly sxcahq wikdn s light
\neveoses - LR = 3o L0APL=(5% G0 ssfe
TFORMS/ Test Forms/1 210007



@ ACUVAC
OPERATING DATA - PILOT TEST # 1 PAGE # 3 MOBILE DUAL PHASE SYSTEM
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: 17- 12-1% — o = =
Parameters Time Time Time Time Time Time
(300 1336 1400 (43D |50 | 1830
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
well# -1 7285.8 | 7286.0| 7286,5 | 228720 | 71287.5| 712820
RPM. Jdoo | 14ee | 2400 [AR0C | 2400 |2460
g Oil Pressure psi 5o So 50 5o 5o SO
3 Water Temp °F 115 175 {75 115 [75 {75
é Volts 140 | (.0 (4o | (4o (%o 140
S Intake Vacuum “Hg 1 17 (1 (1 (7 16
&
Gas Flow Fuel/Propane cfh a D O O o) (o)
GW Pump ON/OFF | oW XY o o o o
5 Extraction Well Flow sin | (%8 | 2034 | 3134 | 214 | 2795 | 27.95
E | Extraction Well Vac. "H:0 | Lo 75 15 75 10 90
§ § Pump Rate galsmin | 430 | 4.0 4.0 | 440 530 | 520 |
8 S | Tom Volune s | 1303 | 140 | /598 /136 | |893- | 3048
=
E E Influent Vapor Temp. °F 71 11 T 71 7! 72,
& A Air Temp °F g1 493.6 q‘(’-Q 95.% q5.e Q6|
E Barometric Pressure Hg | 3607 | 30.9% | 30.06 | 300 q 230.02,| 30.0K
Absolute Pressure "Hg | AO1l] X606 26.05 2LO4 (DGO | 26.0n
W -2 wo| [qjo |4 [1i¢ [ o [123 | Ls4
w-1 "HO | 28 . 43 .43 .37 .43 6O
E w3 T O o [ [T R e | B
< "H:0
>
3 "Hz0
=
3 0
-1
2 1o
g "H:0
b3
"Hz0
"Hz0
NAPL % Vol : v
At I.sﬁg.o 115 '/34 3-0/3.7 20 18 9-0/;5,‘ 9"/34.
g Data Logger ft >0 20 Lo *0 2.0 @
£ | Depthof GW Depression R| —-S85 | -3g ~3.5 e [iEiciel [ =gis
<
= Extraction Well DTNAPL b/ ¢l
Extraction Well DTGW 665
() Indicates Well Pressure 7FORMS/TestForms/1210010
LbAo=  0.04'
HE = AR



@ OPERATING DATA - MDP PILOT TEST #1 PAGE# 3 MOBILE DUAL :;}JSVEASCYSTEM
Location: ~ Walstadd 66 Lovington, NM Project Managers: Sadler/Faucher
Date 7-18-15 - -
Time {300 [{$0o
| Instrument HORIBA HORIBA HORIBA HORIBA HORIBA HORIBA
g Well No. Q"l A-
£ | v | 1 B0 | @l o
£ [co, " sun | 500
g | “| @8 (15
2| %l 83 %.1
> | HsS % o o
(3o | toaian daTar Ues G820 my & Corz 5.0% ¢ Cor1.88% 05822
Pecordad Aote’ BPY DU ooter welks MA\‘V‘G{ o laswensivg
Uteasuw~ dvend Lue o BPE - LoavL=1.5 % -G‘.u,o- -5.545&
\__ch.umssof E U ndueed) Goetoa x '73‘4"':-0‘ WV £ 231,3% by
GWN: dCapm ~ LMadL~(S%
(%% ﬂaayd.uo Jo‘(-u“ CP Yy Oute it yecending inereed Uocaom levels
in response. +o dHe EW (nerose , Glarls 4@.:“?.,, Loaol = 3%
Gauqefcﬂ oa(—f-r- wells- Mobe (v\c.rtosc__ L <&4—¢_ T
(400 | Racordid Bake’ BPY Owler well sheody - Mo change
GWL = o g~ LMAVL steody 2% -Gwd= Ssi
1430 gﬂlﬂﬁ&'ﬂ &a—“'ﬂ?' RP ## - Owker ells ‘mcuzﬁt.ut a_ A.e.c:coss:\o\
Yocaum trend diue b BPY "CWR - 4.@,;”,.M - LnAapL =29
1430 (Twecesnonq £ ndacduvesam =90 40, (WU F ~379SaSn
G235 gpm LNBAL: 2.0 Yo
1500|  HomiBa O ATA: HE 61,100, Cor 52088 cO=(152%, 0o 87%F |
|50 Locecded Dotko' Pt Dute welle veccrdd 'Moémx:m\ Ve eusm cved
10\ respong e 4o Ew U Qe ugmA m«——mc - &wfits s)‘“‘)n LNAM = 27
1530 Aate! BP— Pl poetbe veemded (v\chost voewum leuds
;n respense +o A-{ & 90" KvO - GO~ 5. zmibiadl: D07,
. Gmuqul wells — :
l\-SZS Mu__e’:___ﬁw W el ywwdueed U Geuumy o allow Lime

awylco‘lww:\é

'Qr @u+u wells '-\o Oal\uc&
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Forms/1210007



@ ACUVAC
OPERATING DATA - PILOT TEST # 1 PAGE # ‘l‘ MOBILE DUAL PHASE SYSTEM
Location: Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7-73-/5
Parameters Time Time Time Time Time Time
/0O
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
Well # 12283
RPM. {000
-1
g Qil Pressure psi 5o
3 Water Temp °F {¢s
g Volts 40
S
% Intake Vacuum "Hg 19
2]
Gas Flow Fuel/Propane cfh 40
GW Pump ON/OFF ofr
£ Extraction Well Flow scfm | OFF
g « | Extraction Well Vac. "H20 oL
=
< § Pump Rate galsmin | OFF
4 Total Volume gals | JO
2
= =
E Z | Influent Vapor Temp. °F P [ n
Ly w
& = | irTemp °F | 4¢.4
é Barometric Pressure Hg 20.0
Absolute Pressure "Hg | 36O
- 'H0 | ( (9.
w -\ 0 | (.[5)
z {3
F e wol ()
2 "Hzo
>
= "H0
=2
s "H:0
& U
= "H:0 =
£ T
g "H:0 »
"H20
"H.0
NAPL % Vol <
Gals -
5 Data Logger ft —
g Depth of GW Depression ft i
<
= Extraction Well DTNAPL —
Extraction Well DTGW o

() Indicates Well Pressure

7FORMS/TestForms/1210010




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

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

Date 7-1{-16
Time

~ | Instrument HORIBA HORIBA HORIBA HORIBA HORIBA HORIBA

&

F | Well No.

. HC ppmv

& )

=) COZ /0

o

Z [co %

E [+)

2 0O- %

<

> | HsS %

[ o (Ueoded clalic dote: Y% Sjtcno‘-'« DI wells rc_cm-&cnq weld

pressuve doe do g!gro&ec! bm-"ru—- PeShLare m%‘k (=189 ]
“TESr MOO-{ _completel “Motel Tl Ligadd Uolanne 200589 4als
(63S | Seeaved all woelds- Aa_.m-gl_‘:d;ﬁd‘c_
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AcuVac Remediation, LLC

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

July 15, 2015

Mr. Clay Kilmer

Senior Hydrogeologist

Golder Associates, Inc.

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

Dear Clay:

Re: Walstadd 66, Lovington, NM

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

OBJECTIVES
The Objectives of an MDP Event are to:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

L 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, CO2= 3.46%, CO = 7.46%, Oz = 8.6% and H2S = 0 ppm.

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

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

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

° The GW pump inlet was set at 65.0 ft BTOC. The average GW pump rate was 3.20
gpm, and the maximum GW pump rate was 3.20 gpm.
° The average GW depression, based on the positioning of the GW pump, was 5.50 ft

below static level.
° An LNAPL thickness of 6.54 ft was recorded prior to the start of Event #1A and no
LNAPL thickness was recorded at the conclusion of the Event.

Walstadd 66 MDP Event #1 ' e ' Page | 2
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The total LNAPL removed, including liquid and vapor, during the 1.0 hour Event #1A, Well
W-2, was 27.89 gals.

ADDITIONAL INFORMATION

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

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

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

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

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

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

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

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

° 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.

o Average HORIBA® Analytical Data from the influent vapor samples was:
HC = 89,750 ppmv, CO2= 3.52%, CO = 5.74%, O2 = 8.6% and Hz2S = 0 ppm.

o 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.

o 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.

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

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

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

ADDITIONAL INFORMATION

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

result of the short duration of the Event period.

e ]
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° The high HC (TPH}) levels indicate contaminant in the gasoline range.

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

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

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

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

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

o 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.

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

HC = 59,027 ppmv, COz2= 5.61%, CO =1.73%, O2 = 7.1% and Hz2S = 0 ppm.
° Compared with MDP Pilot Test #1 data, the average TPH levels decreased 10,115

ppmv, CO:z increased 0.61%, CO decreased 0.85%, Oz 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.

o The Average Induced Vacuum was 68.46"H20 with a maximum vacuum of
70.00"H20. Compared with Pilot Test #1 data, the average induced vacuum
increased 8.17"H20 and the maximum induced vacuum decreased 20.00"Hz0.

° 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.

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

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

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

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

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

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

the ground surface most likely did not occur.

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

RECOMMENDATION

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

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

The formula used to calculate the emission rate is:
ER = HC (ppmv) x MW (Hexane) x Flow Rate (scfm) x 1.58E7 (min)(Ib mole) = lbs/hr
(hr)(ppmv)(ft)
INFORMATION INCLUDED WITH REPORT
e Table #1A Summary Well Data
Table #1B Summary Recovery Data
Recorded Data
Photographs of the MDP System and Wells A-1, W-1 and W-2.

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

Sincerely,
ACUVAC REMEDIATION, LLC

RiDial

Paul D. Faucher
Vice President, Operations

e —
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Summary Well Data

Table #1A

| Event
WELL NO.
Total Event Hours 1.0 1.0 6.0
TD ft 75.0 80.0 75.0
Well Screen ft | 45.0t075.0 50to 70 5010 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 5712 58.03
LNAPL ft 6.54 6.84 5.52
Hydro-Equivalent- Beginning ft 59.83 58.90 59.47
DTGW - End Event ft 57.76 59.21 60.01
DTLNAPL - End Event ft 0 59.17 59.88
LNAPL ft 0 0.04 0.13
Hydro-Equivalent - Ending ft 57.76 59.18 59.91
Extraction Data
Maximum Extraction Well Vacuum "H0 60.00 60.00 70.00
Average Extraction Well Vacuum "HO0 60.00 60.00 68.46
Maximum Extraction Well Vapor Flow scfm 9.51 9.51 23.34
Average Extraction Well Vapor Flow scfm 9.51 9.51 23.01
Maximum GW/ LNAPL Pump Rate gpm 3.20 3.70 4.50
Average GW/ LNAPL Pump Rate gpm 3.20 3.47 435
Influent Data
Maximum TPH ppmv 95,790 89,750 64,480
Average TPH ppmv 95,790 89,750 59,027
Average CO, % 3.46 3.52 5.61
Average CO % 7.46 5.74 1.73
Average O, % 8.6 8.6 71
Average H,S ppm 0 0 0

Walstadd 66 MDP Event #1
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Summary Recovery Data
Table #1B

WELL NO.

Recovery Data- Current Event

Total Liquid Volume Recovered gals 192 201 1,653
Total Liquid LNAPL Recovered gals 2592 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 Ibs 195 346 461

Total Volume of Well Vapors cu. ft 571 571 8,284

Recovery Data- Cumulative

Total Liquid Volume Recovered gals 192 201 3,601
Total Liquid LNAPL Recovered gals 25.92 47.61 100.16
Total Vapor LNAPL Recovered gals 1.97 1.84 51.87
Total Vapor and Liquid LNAPL Recovered gals 27.89 49.45 152.03
Average LNAPL Recovery gals/hr 27.89 49.45 10.86
Total LNAPL Recovered Ibs 185 346 1,064
Total Volume of Well Vapors cu. ft 571 571 17,322
Wﬂ

Lovington, NM



@ OPERATING DATA - EVENT #1 A

PAGE # | ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: 7{ [ y [z
Parameters Time Time Time__ — Time Time Time
/S | oeys | O2/S
- Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELL# W ~) | 72825 | 72850 | 7289.5
RPM. 1206 2200 2700
g Oil Pressure psi So SO 50
S Water Temp °F l Ege) / 70 150
§ Volts /C/ 134 T4
g Intake Vacuum "Hg 7ﬁ / 7 { 2
Gas Flow Fuel/Propane cfh [®) (@) (o)
GW Pump ON/OFF |~ ol oOFr
E Extraction Well Flow scfm G5 / S5 2. Si
-
é o Extraction Well Vacuum °H,0 o [Pe) Lo
5 § Pump Rate gals/min ; s ?' T 32
= E Total Volume gals = 96 { 9 =
£ 2
& & | Influent Vapor Temp. °F A 8 (’8 63
E Air Temperature 3 66,7 éq / és‘g
Barometric Pressure "Hg 20. o 2 20 oY 30- ol
e |HC ppmv | GS %50 -
? Co, % — S 4L —
Z co % - 7 76 =
& o
E 0, % S &, é -
s H:S ppm X (o] o
22 vED o S e Ar oSYT M PoSipanads THE Rouvte SYsiom ~ R
WEL -l (7AVGap THE WeELl AMD mdRiL 280 Al €QUIPMENT, PlaseD
TIHE 3 WELPumMP AT 7.0 JT BTeC . EVENT STACTHY A5 06/SHHRS . 3 594
§ WEL VAT SET A= Lo "Mho (2650 L7an34 7 WVF IFS. S0 sScm  ZayFlugas YAPat
Z | SAmle TaDicasss Higr CoeeTRATIR OF (D720 chtizinS ) THE SSam = AP
CANGE. LR D SAMILE TAHEN A5 APFROY D30 FIDroprEs (S A dF 4P APC
PRESELT I 77= C)QUID., Tpsd VeI e VAT RENNED. A7 0705 1Y G
PombnGg s7alfion fs 0Q1S. EVEMT Copciudde fr OUS
LNAPL % Vol | /S 12 ‘
Gals /" //Y‘/b //.fb
a
é Depth of GW Depression ft -_— =iy _( | = ! t./d./ r
g Extraction Well DTLNAPL | £8 , 3 = 5% 00
Extraction Well DTGW & | ¢ ¢,9 §2.76 £3 Y0
( ) Indicates Well Pressure LAAPC 'S & | /O TFORMS/TestForms/1210017B
=% £ = HeE bosd




(0 pfE 5538

OPERATING DATA - EVENT #1 5 PAGE #[ ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7 [ { 3hs”
Parameters Time Time Tim Time Time Time
YEL) 800 0530
WELL # Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
LL W=7 72898 | 7250.0 7250.5
RPM 2200 2,200 22¢C0
-4 . .
;1 Oil Pressure psi SO SO SO
g Water Temp °F /50 /150 150
£ | vois 1Y 19y 19
'g Intake Vacuum "Hg / q { 7 19
Gas Flow Fuel/Propane cfh 0] o 0
GW Pump ONOFF | _ o~ OFF
E Extraction Well Flow scfm 9‘ st G .5 S. S|
§ w | Extraction Well Vacuum  "H,0 (d to Go
s .
§ 3 | Pume Rate gals/min | 3.0 210 3.70
é § Total Volume gals - So 20\
g & | influent Vapor Temp °F 68 (8 ¢8
E Air Temperature °F 7o. 4/ 7/ . 7 72. s
Barometric Pressure "Hg | 0.0 | 3o 0/ 20.0/
E HC ppmy — 8?7 so —
s [co % - 3.2 -
&
g€ |co % - s.7Y -
& .
g |© % 8.6 -
< — =
~ | HsS ppm (o)
Relacarep T AovVAe SY/STEM NERL WELL w-1 . GAVGED THE (WEW. PLARD TH
I el PumP AT 670 F 70t Fan71 AL LWele VAT SETA™ Lo 4o [2ESUGING TO
A WV dE .0 Scrm.
4]
[
[=}
z
LNAPL % Vol
— (5 A
Gals /’ 7/'2-1' 2 23.31
=]
= , ) =
g Depth of GW Depression ft —£.5 - -5y /L/yf
F4
E Extraction Well DTLNAPL  # S7,11 9.7 55,2
Extraction Well DTGW Q 2.9¢ 592/ Co., 3
() Indicates Well Pressure LW‘(’L (_,/6‘_/ R ,/ Hé 5,7 ) g TFORMS/TestForns/1210017B
- ——=




% OPERATING DATA - EVENT #1 C.

PAGE # | ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: 7 /,3//{
Parameters Time Time Time Time Time Time
034s | 095 | 6595 cols s ofs (LIS
Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELL# A ~( 22%05 | 725t0 | 92%/.¢ | 725206 | 72252.8 | 725306
RPM Z2100 L 200 7320 2300 23006 2300
g Oil Pressure psi <so 50 (Yo 50 S0 So
§ Water Temp 3 /5D 1S5S0 1350 yAYe) /1SS /60
g | vors 14 /4 19 )7 17 Al
% Intake Vacuum "Hg 16 XA J6 16 /6 /6
Gas Flow Fuel/Propanc cth o) O 50 50 50 50
GW Pump ONIOFF | A o~ o o o o
§ Extraction Well Flow scfm 2334 23.3Y 22.5 < 2255 22 25 2275
5 o Extraction Well Vacuum "H,0 Lo () 70 70 70 70
5 g Pump Rate gals/min "f P oY, 2 9 9 g < Yy S Y. s
g é Total Volume gals = /26 252 359 519 ¢ SY
% & | Influent Vapor Temp. °F 7 71 71 72 72 7
g Air Temperature F | 729 3 77.8 24.3 BL.7 689-5/ 8?,‘{
Barometric Pressure Hg | 30.01 20.0 | 20.00 30,00 30.0° | 29.99
; HC ppmy — == ("-/ 730 — — ——
Tl Rl S 5,09 - = =
% co % £ F= z: 09 ! = =
o % = - = — <=
: |o . 2.1
£ H.S ppm = O - = —
AT pB30 muBiL) x> THE AoV EGVIEmENT o wEll A-(. Serzu-weu
Pumb pr L7 Fr Brec. o)At (el VAT SE A1 (0"Haob 0TG50 A WY F
OF 13.3Y SCiv. ZismAt Ged Fumr ZATE s¢T A5 Y2 G/
B | ar 097S Bunedsen wEll YAx B 70" ZESULDING T WVF oF 2255 S
=)
z | Pum?P AsE BIEASED 70 % Y 6Fm  Anp Tnichchser Asfr~ Ar /oS 11
D Y.S LPm TO QOmIENSATE Fal [hGHER VAR k. THH VAEmS Rikifoal HiGH
T e LA S AE 1RANGE.
LNAPL % Vo | o kA A 11
Gals /" 8//0-0% ‘//‘543"/ /7-—-6"" /Za7 s 2.93
a
§ Depth of GW Depression R | —S. 5~ -5 -5 =SS -5 -5
z _ los2o o3>
s Extraction Well DTLNAPL  ft 58. 03 g? 76
Extraction Weli DTGW | £3.55 C3.87
( ) Indicates Well Pressure LMAPL & S 'L C. U TFORMS/TestForms/1210017B
He  s5.97 £%.25




% OPERATING DATA - EVENT #lg,

PAGE #1 ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7/i3hg
Parameters Time Time Time Time_ Time Time
(<45 | sus 1295 1215 1395 | 1975 |
WELL # Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
A= | 72830 | 72580 | 72575 | 72550 | 72855 | v25eS
RPM 2300 1300 2300 2300 2 Soo 2300
E Oil Pressure psi 50 S0 SO 5D 50 <o
g Water Temp F| 0 1,0 /65 /65 /65 ey
2 Volts 'Y 'Y / ‘f 14 / 7 / y
g Intake Vacuum "He /¢ 16 A 16 16 16
Gas Flow Fuel/Propane cth oY) so 5o 50 So <O
GW Pump ON/OFF o;\) O o~ orJ o) I+
£ Extraction Well Flow  scfm | 2255 | 2.2.55 22,55 22.557 2295 2255
3
§ g Extraction Well Vacuum "H,0 70 J0 =0 20 706 70
§ g Pump Rate galsmin | 4/, < Y < g5 Y 44 3.5
gé Total Volume gals | K9 9.?,7 /05‘(7' AL 1320 1553
% z Influent Vapor Temp. °F 71 71 71 ] ] 71 7 /
b3
e Air Temperature °F 9.3 ? S, 97 P 39‘. T 97 < (; ?- 8
Barometric Pressure "Hg 2—7 98 19- ‘-; 7 2 3 . 9 A 2.6 5‘/ Zﬁ 9 2 23 ; Zz
& HC ppv | <C,750 - - - {58<€0o -_
g Co; % | 5. 7Y = - _ 556 -
£ | *| /.57 - = - 1.5z -
=
g 0; % 2.0 - - = 7.2 -
> JHsS ppm O - - - o -
(NELL YA frip WELL (8L SoAdl DuRDG P2ceo.  72H Vianes
MosST LS STEAY PURiNG THE 2S¥0d
AT 195 EVEarT CamclodTO . AU Wl GAUGD. WEL w~( A-D
8 W -l WeRE GG T2 DRS2m I THhE EXTENT of Are ! RERIUAID.
=
2 | AoV EGunmEaT Areo SYSTEZY OQEMIBI C/2ED, SITE S ELIRED,
DPATED Si7E.
LNAPL % Vol | 4, (. ' s ! /. <
Gals 5’/2-03 ;/2.03 , f/z.co3 /7..03 '(//.98 //»93
a
é Depth of GW Depression R | _ o ¢~ -5 -5.5 -5.5 -5 Y -5
E Extraction Well DTLNAPL  ft 5’5’ 38
Extraction Well DTGW f C0o.0/
{ ) Indicates Well Pressure 7FORMS/TestForins/1210017B
crroC 13

+k= 55.64



% OPERATING DATA - EVENT #1 A

PAGE # | ACUVAC MOBILE DUAL PHASE SYSTEM
Location: ~ Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: ‘7( { 3// i3
Parameters Time Time Time__ — Time Time Time
06/S | oeys | 0275
- Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
WELLY W'~ 72825 | 72850 | 2287.5
RPM. 17206 | 2200 72200
E Ol Pressure psi So SO SO
§ Water Temp °F | So / Yo -Xe)
g | vons 14 17 k4
g Intake Vacuum "Hg 7ﬁ / 7 ! 7
Gas Flow Fuel/Propane cfh o) o) 6
GW Pump ON/OFF onrl 0 ~J o ,"—,—"‘
5 Extraction Well Flow scfm 9 £ ! S. 37 %.51
§ o Extraction Well Vacuum  “H,0 o [PYe) &o
8]
é z: Pump Rate gals/min ; 7 L 32
& E Total Volume gals - 1A 191
-]
g z Influent Vapor Temp. °F b 8 (,8 62
=
: Air Temperature °F b 6 .7 é q./ é 9, 3
Barometric Pressure Heg | o003 gooe So.ol
E HC ppmv — 9! 790 =
S co, 5o B e e S 4L —
g |co % - 7276 o
: o/ — ,D
g 0. %0 o, G -
> H,S ppm _— To) -
20 ve2 a8 Si7E Ar oSYT Mg PoSimana2s THE Aovifa SY sz n R
WELL Wl (7AVGD THE WEL AD maR)L 280 ALl €QUIPMENT, PlazcD
THE 39 (WeELPomP AT (7.0 JT RTuC . EVENT STARRP A+ 0bsSRs . 7% 74
é Wi VAT SET A= Lo "Mho 2ESO g B WVF IF S. S0 Scmm  TuFtusasy VAPt
“ | spmle TIDicaTSs HréH CoNEcTRATI0 OF H7DR0CARERIS T THE SSaos » Py
| CANGE. C(1Ru1D SAMILE THRN A5 AFFROX D630 TFIDiosrss (5 R dF <N AFL
PRESELNT =0 77+= )@WD. IrDYCED e VAT REDGED A7 0705 /Y Gw
Pur o006 ;,;—aﬂﬂoa A5 0715 EVENT Copcluddy fr 015
LNAPL /S r
Gals / — 1946 / 'Sy
a
é Depth of GW Depression ft -3 < =2 { | EC T | c/L/ r
g Extraction Well DTLNAPL  ft | &8 /2 — 5% 00
Extraction Well DTGW & | (4 ¢ S276 AR
() Indicates Well Pressure LANAPC G S q o TFORMS/TestForms/1210017B
% g- i/i Hee Cosd



OPERATING DATA - EVENT #1 5 PAGE #/[ ACUVAC MOBILE DUAL PHASE SYSTEM
Location: ~ Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7//3lts
Parameters Time Time Tim Time Time Time
6730 0O Ogs©
WELL # Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
W=7 72825 | 72500 7250.5
RPM. 2700 2,200 2200
o ! .
';1 Qil Pressure psi $o SO S0
g Water Temp °F {50 1SS0 150
2 Volts 1Y 19y 19
g Intake Vacuum "Hg 9 (7 (9
Gas Flow Fuel/Propane cth 0 o 0
GW Pump ONOFF | o~ OFF
g Extraction Well Flow scfm 9‘ st G. 5t G 5|
§ E Extraction Well Vacuum  "H,O 172 6o Lo
g g Pump Rate galsimin | 3.0 270 3,70
= E Total Volume gals - So 20\
£5
Z & | Influent Vapor Temp °F L8 ¢8 A
é Air Temperature °F 70. ‘/ 7/ 7 72. [ 4
Barometric Pressure "Hg 3 0.0l 3o. 0/ g0.0/
g | HC ppmv — 87750 -
g e % - 352 =
£ |co % - s 7Y -
& -
e |o: % 8 6 5
< o =
> H.S ppm O
Relocarep 7= AouVAe SYSTEM IERML WELL wW-L. GAVGED THE (WEW PLARD TH
ID ~esElL PumP AT 7.0 7 2100, TAnT1 AL (WEle Vi SETA Lo e o /2ESVGhAG T
A WV~ gF 9 % Scr
4]
-
[=]
z
LNAPL % Vol
- 17 i
Gals /’ /'Z'/. 3 /23'31
=
S Depth of GW Depression ft —£.¢ <. 5 -5y / Y 7{
z
§ Extraction Well DTLNAPL  ft 572‘ 1L 59 ‘7 5\?_/ 2
Extraction Well DTGW ~ ft Q 296 592/ Co 3
() Indicates Well Pr . TFORMS/TestForms/1210017B
icates Well Pressure L oL [!/@z -O‘/ }:/lf 59,18
— —_—

1.9 e 5538




@ OPERATING DATA - EVENT #1 C

PAGE # / ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: 7 // z//g :
Parameters Time Time Time Time Time Time
O84S | o%/s | 0945 cols s ofs (LIS
WELL # s, Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter Hr Meter
A=l 2205 | 725t0 | 925/.¢ | 72520 | 722%52.% | 72530
RPM 2200 L 200 1320 Z360 2300 2300
; Qil Pressure psi sSo Ae) SO 50 S50 So
g Water Temp °F 750 1.50 1350 /50 /1SS /60
g | Vo 1Y /4 1Y )Y Y /Y
g Intake Vacuum "Hg 16 A 16 16 /6 /6
Gas Flow Fuel/Propanc cth o @) 50 50 oYe) 50
GW Pump ON/OFF onN on o oN ond 01\5
§ Extraction Well Flow  scfin | 23,34 22 3Y 22.5¢ 22955 22 95 22 955
§ = Extraction Well Vacuum °H,0 Lo O 70 70 70 70
gg Pump Rate galsmin [ 4 7 Y. 2 o Y Y < 451 Y, 5
g § Total Volume gals == 126 252 357 519 ¢ S?
g £ | influent Vapor Temp. °F 71 71 7! 7 72 7
s —
g Air Temperature L 7YES 77.8 K4.73 Be. 7 8&.S 9. 4
Barometric Pressure "Hg | So0.01 20.0 | 2o0.00 S0o,00 30 .00 L?-??
£ HC ppmv — — 0'1 Y80 — s =
S o, % = = 5,79 2 o -
E € % = - _Zl oﬁ o = =
o« =
|2 * = 7.1 = = =
£ H:S ppm - - [®, — — 5
L1 pB30 muBiL) x> THE fouVfe E60ilmenT ol well A-(. Se=rzm-weul
Vumb _pr L7 Fr BIaC. TR0 (WE VAT SET AT (o "Hap RESOUTIG %3 A W YF
OF 13.3Y SCH%.  Zrs At G Fume ZA7E s¢T A5 .2 6/
8 | Ar oF7S ZuneAsew wELL Vi B 70°M1 PESUIING TV & wiF AF 2295 Sim.
=)
< | G Purmi? PASE BICREASED 70 4 Y &Fm  Aro TrncncAsse ficfr~ Ar /o5 Y
T0 Y5 £ TO ComIENSATE [l [hGHER VAR M. TEH VAPmS ke HiGH
T e 6 ASolyaE 12ANGE
LNAPL % Vol | o 8 2. 2 1, ¢
Gals /" //0.06 q/s'o‘/ /7—~5"f /2,7 2,03
=]
S | DepthofGW Depression R | ~S. 5 -5 Sy SIS A -5
z ] bezo o83
s Extraction Well DTLNAPL ft | oo )3 &9 76
Extraction Well DTGW f 635 < ¢ 3. 87
( ) Indicates Well Pressure LA 5-_—-: C. tf TFORMS/TestForms/1210017B
be  sS5.y7 5535



% OPERATING DATA - EVENT #1C_

PAGE #1 ACUVAC MOBILE DUAL PHASE SYSTEM
Location:  Walstadd 66, Lovington, NM Project Managers: Sadler/Faucher
Date: | 7/)3hs
Parameters Time Time Time Time Time Time
(45| 25 1295 315 1395 | 1945
WELL# 4 — ( ey |"ootre | "yzsvs |"72%50 | Fasss 25
RPM. 2300 2300 2300 72300 1 3co 2300
; Oil Pressure psi Paye) SO SO s0 50 <O
g Water Temp Fl  JeO 1 LO /635 /6S /6S (ef
2| vois 1Y Y 1 o 14 1
g Intake Vacuum wg | /e 70 A A A 16
Gas Flow Fuel/Propane ¢t | 5D 50 o 50 S50 SO
GW Pump ON/OFF on O oS or) oA STF
£ Extraction Well Flow  sefm | 27255 | 2.2.55 22.55 22.6v | 2295 2295
§ @ | Extraction Well Vacuum "H;0 70 70 70 70 70 70
g § PumpRate galsmin | 4, § Y5 4.5 Y d 44 3.5
§§ Total Volume gls | 789 9LY 051 119 1326 1553
% & | influent Vapor Temp. °F 71 71 i 21 71 71
E | Air rempersture ¥ | 5,3 | Ss $7. b 39.v G9. 5 G538
BaomewricPresswe  "Hg | 29.98 | 29.97 29.96 | 29.91 29.9L | 2992
e |HC ppmv | SC, 750 -~ - - Ss85° -
S |co % | 5. 7Y - . -~ 5.96 -
£ |co “| /.57 - 2 - |.S2 -
§ 0, % 2,0 - - - 7.2 -
= HiS ppm O - i - O -
(NELL AT forg NS (o SAAD! DuRSG P00, 724 VAaaniS
| siosSTLS STEARY PURASG THE P S5%0D
AT 19YS Entarr CuaicludED . Bl el GAUGD. WELL -/ AD
8 |2 weRE G 2 Dang2rm It TH: ERTENT of Ar Y RERIIAD.
2 eV S0vinm T Arso SYSTEIY DEMIBI L12e2, S/7E S EgJizc®d,
DPANTED S17E.
A K GV;: "’/2.03 "’/z.oa "5/2.03 "71.93 "’7/.93 /'5//53
g Depth of GW Depression ft o { -~ ‘5:( -5 -y —
g Extraction Well DTLNAPL  ft S 38
Extraction Well DTGW ft C0O.0/

( ) Indicates Well Pressure

TFORMS/TestForms/1210017B
APl 13
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WALSTADD 66
LOVINGTON, NM

AcuVac MDP System
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