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1. Introduction

This report presents the results of the 2017 annual groundwater monitoring events. Activities were
conducted by GHD Services, Inc. (GHD) at the Hilcorp Energy Company (Hilcorp) Johnston Federal
No. 4 Metering Station (hereafter referred to as the “Site”).

The Johnston Federal No. 4 wellhead is located approximately 1.5 mile to the southwest of the
metering station. The Site is located on both Bureau of Land Management (BLM) and private land,
approximately 13 miles east-northeast of Aztec, San Juan County, New Mexico, in Unit Letter M,
Section 27, Township 31N, Range 9W (Figure 1). Geographic coordinates for the Site are 36.8626°
North and 107.7723° West. A Site Plan is included as Figure 2.

1.1 Background

Burlington Resources (Burlington) conducted initial site assessments of two production pits in
August 1998. Soil from the separator pit was collected and analyzed for total petroleum
hydrocarbons (TPH). The concentration of TPH in separator pit (Production Pit #1, Figure 2) soil
was found to be below New Mexico Oil Conservation Division (NMOCD) recommended remedial
action levels for this constituent, and the pit was subsequently granted closure by NMOCD. Soil
from the tank drain pit (Production Pit #2, Figure 2) was collected and analyzed for benzene,
toluene, ethylbenzene, and total xylenes (BTEX) and TPH. Concentrations of these constituents
were found to be above NMOCD recommended action levels. Based on laboratory results,
approximately 3,055 cubic yards of hydrocarbon-impacted soil was excavated in December 1998.
Once complete, the excavation was backfilled with clean fill material, and the NMOCD granted pit
closure.

A groundwater monitoring well, MW-1, was installed at the Site to a depth of 50 feet below ground
surface (bgs) in May of 1999. Burlington sampled MW-1 on a quarterly basis until the acquisition of
Burlington by ConocoPhillips in March of 2006. Following the acquisition, Tetra Tech, Inc. (Tetra
Tech) began sampling MW 1 in November 2007. In August 2008, three additional groundwater
monitoring wells (MW-2, MW-3 and MW-4) were installed under the supervision of Tetra Tech by
WDC Exploration and Drilling of Peralta, NM. Based on information obtained during monitoring well
installation in 2008, a generalized geologic cross section was completed for the Site and is
presented as Figure 3. Monitoring wells MW-1, MW-2, MW-3, and MW-4 were incorporated into an
annual sampling schedule beginning on October 24, 2008.

El Paso CGP Company (El Paso) is a co-producer on the Site well pad and owns additional Site
monitoring wells, from which non-aqueous phase liquid, or free product, is being recovered. El Paso
groundwater impacts are down gradient from the ConocoPhillips monitoring wells.

On June 15, 2011, Site consulting responsibilities were transferred from Tetra Tech to GHD
(formerly CRA) of Albuquerque, NM. Site ownership was transferred from ConocoPhillips Company
to Hilcorp in April 2017.

A historical timeline for the Site is presented in Table 1.
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2. Mobile Dual Phase Extraction

GHD provided oversight for a mobile dual phase extraction (MDPE) event conducted
November 9-10, 2017 by AcuVac Remediation, LLC (AcuVac) of Houston, TX. A permit for the use
of existing wells for temporary pollution recovery was obtained through the New Mexico Office of
the State Engineer prior to the event.  The application and permit are included in Appendix A.
MDPE is a process combining soil vapor extraction (SVE) with groundwater depression to maximize
mass removal of liquid and vapor phase hydrocarbons. Monitoring well MW-1 was used as the
extraction well for this event. A submersible pump was used to simultaneously remove
dissolved-phase contaminated groundwater and to induce a hydraulic gradient toward the extraction
well, creating a groundwater depression and exposing the capillary fringe or smear zone to SVE.
Recovered liquids were discharged to the on Site evaporation tank. Recovered vapors were used
as fuel and burned in the MDPE internal combustion engine (ICE). Power generated by the ICE was
used to create the induced vacuum for SVE.

During the 2 days of MDPE, approximately 26 gallons equivalent of hydrocarbons (liquid and vapor)
were extracted from monitoring well MW-1. The November 2017 MDPE event follows previous
MDPE events conducted in April 2015, November 2014 and August 2013 in which approximately
134 gallons, 44 gallons and 94 gallons of hydrocarbons, respectively, were extracted from MW-1.
Data from the September 2017 groundwater monitoring event indicate that, while the MDPE events
continue to be very effective in removing a mass of hydrocarbons, elevated concentrations remain
in the groundwater in the vicinity of MW-1 (see Section 3.2). The complete report for MDPE
activities performed at the Site was provided by AcuVac and is included as Appendix B.

3. Groundwater Sampling Methodology and
Analytical Results

3.1 Groundwater Sampling Methodology

Groundwater Elevation Measurements

On September 27, 2017, groundwater elevation measurements were obtained for monitoring wells
MW-1, MW-2, MW-3, and MW-4 using an oil/water interface probe. Groundwater elevations were
within 0.05-foot on average as compared with 2016 gauging data. Groundwater elevations are
detailed in Table 2. A groundwater potentiometric surface map based on the September 2017 data
is presented as Figure 4. Groundwater flow is to the east and is consistent with historical data at the
Site.

Groundwater sampling

Groundwater samples for the 2017 annual monitoring event were collected from monitoring wells
MW-1, MW 2, MW-3, and MW-4 on September 27, 2017. Approximately three well volumes were
purged from each monitoring well with a dedicated polyethylene 1.5 inch bailer prior to sampling.
While bailing each well, groundwater parameters including temperature, pH and conductivity were
periodically collected. Field parameters are summarized on Table 3.
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Groundwater samples were placed in laboratory prepared bottles, packed on ice, and shipped
under chain of custody documentation to Pace Analytical Services, Inc. of Lenexa, Kansas. The
samples were analyzed for the presence of BTEX in accordance with EPA Method 8260, sulfate by
EPA Method 300.0 and for dissolved manganese by EPA Method 6010.

3.2 Groundwater Analytical Results Summary

Exceedances of New Mexico Water Quality Control Commission (NMWQCC) groundwater quality
standards in Site monitoring wells are discussed below. Results are summarized in Table 4. The
complete analytical laboratory report is presented in Appendix C.

September 2017

 Benzene

– The NMWQCC standard for benzene is 0.01 milligrams per liter (mg/L). Groundwater
samples collected from MW-1 and MW-4 detected benzene at concentrations of 2.34 mg/L
and 0.0266 mg/L, respectively.

 Toluene

– The NMWQCC standard for toluene is 0.75 mg/L. The groundwater sample collected from
MW-1 detected toluene at a concentration of 2.86 mg/L.

 Ethylbenzene

– The NMWQCC standard for ethylbenzene is 0.75 mg/L. The groundwater sample collected
from MW-1 detected ethylbenzene at a concentration of 0.949 mg/L.

 Xylenes

– The NMWQCC standard for total xylenes is 0.620 mg/L. The groundwater sample collected
from MW-1 detected total xylenes at a concentration of 9.5 mg/L.

 Sulfate

– The NMWQCC standard for sulfate is 600 mg/L. The groundwater samples collected from
MW-2, MW-3, and MW-4 exceeded the standard for sulfate with concentrations 1150 mg/L,
680 mg/L, and 948 mg/L, respectively.

 Dissolved Manganese

– The NMWQCC standard for dissolved manganese is 0.2 mg/L. The groundwater samples
collected from MW-1, MW-3, and MW-4 exceeded the standard for dissolved manganese
with concentrations 0.739 mg/L, 0.471 mg/L, and 2.46 mg/L, respectively.

4. Conclusions and Recommendations

A 2-day MDPE event was conducted in November 2017 resulting in the removal of approximately
26 gallons of hydrocarbons from the subsurface in the vicinity of MW-1. The MDPE events are very
effective at mass removal at sites with favorable subsurface conditions, such as the Johnston
Federal No. 4. However, relatively high concentrations of BTEX remain in dissolved phase
groundwater at the Site. Sulfates and dissolved manganese also continue to be detected above
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NMWQCC groundwater quality standards in Site monitoring wells. GHD recommends another
MDPE event be conducted in 2018 and the continued annual sampling of Site monitoring wells until
monitored groundwater quality parameters approach NMWQCC standards. GHD will begin a
quarterly sampling schedule once parameters are near or below NMWQCC standards or
background levels.

The next groundwater monitoring event at the Site is scheduled for September 2018 and will include
analyses for BTEX, naphthalenes, dissolved manganese and sulfate in all Site monitoring wells.

All of Which is Respectfully Submitted,

GHD

Jeff Walker, CPG, PMP Bernie Bockisch
Sr. Project Manager Albuquerque Operations Manager
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Date/Time Period Event/Action Description/Comments

August 1952 Well  Spudded  Well was spudded by Anderson-Prichard Oil Corporation on August 21, 1952.

April 1961 Transfer of Well Ownership Ownership of the well transferred from Anderson-Prichard Oil Corporation to Union Texas
Natural Gas Corporation on April 26, 1961.

September 1971 Transfer of Well Ownership Meridian Oil Inc., a wholly-owned subsidiary of Burlington Resources, took over operation of
well from Union Texas Petroleum Corporation on September 17, 1991.

August 1994 Initial Site Assesment El Paso Energy conducted a site assessment of a former unlined pit near the metering station.

September 1994 Pit Excavation El Paso Energy excavated ~60 cubic yards of soil from their former unlined pit.

August 1995 Monitor Well Installation  El Paso contracted Philip Environmental Services Corporation to install a monitor well in the
vicinity of their former pit on August 9, 1995.

December 1995 Monitor Well Installation El Paso contracted Philip Environmental Services Corporation to install two downgradient
monitor wells between December 12 and 15, 1995.

August 1997 Product Removal El Paso Energy commenced product removal from their MW-1 on August 26, 1997.

September 1997 Piezometer Installation El Paso contracted Philip Environmental Services Corp. to install 3 temporary piezometers on
September 15, 1997.

July 1998 NMOCD Communication With
Site Operators

New Mexico Oil Conservation Division (NMOCD) issued a response letter to El Paso Field
Services (EPFS) on July 8, 1998, indicating that they would be sending letters to the operators
of the sites (including Burlington Resources) and that EPFS should work cooperatively with
the operators on investigation and remediation activities.

July 1998
NMOCD Requests Groundwater

Investigation by Burlington
Resources

NMOCD issued a letter to Burlington Resources on July 9, 1998, referencing work done at the
Site by EPFS and requiring Burlington Resources (BR) to immediately implement their
previously approved pit closure plan. The letter also required BR to submit a comprehensive
groundwater investigation and remediation plan for all pit closure Sites in the San Juan Basin
that encounter groundwater.

August 1998 Burlington Resources Granted
Closure of Pit #1

Burlington Resources sampled Pit #1 on August 10, 1998 and laboratory analytical results
indicated closure was warranted.

August 1998 Initial Site Assessment

Initial site assessment conducted on the site separator pit.  Soil from this area was collected
and analyzed for total petroleum hydrocarbons (TPH) and was found to contain TPH below
NMOCD recommended action levels.  The pit was subsequently granted closed status by
NMOCD.

August 1998 Initial Site Assessment

Initial site assessment conducted on the tank drain pit.  Soil from this area was collected and
analyzed for benzene, toluene, ethylbenzene, and total xylenes (BTEX) and for TPH.
Concentrations of these constituents were found to be above NMOCD recommended action
levels.

December 1998 Pit Excavation

Burlington Resources excavated ~3,055 cubic yards of hydrocarbon-impacted soil from Pit #2
(58 ft x 45 ft x 30 ft deep), starting on December 17, 1998. The excavation extended to ~30
feet below ground surface (practical extent). The bottom of the excavation was sampled on
December 28, 1998.

May 1999 Monitor Well Installation
Monitor Well MW-1 installed to a depth of 50 feet below ground surface (bgs); the screened
interval was placed from 35 to 50 feet bgs, and was installed in the center of pit #2. Burlington
Resources began monitoring MW-1 on a quarterly basis.

June 1999 Confirmation of Groundwater
Impacts

Laboratory analysis of groundwater from MW-1 shows levels of benzene, toluene, and total
xylenes in excess of New Mexico Water Quality Control Commission (NMWQCC) groundwater
quality standards. Burlington Resources notified NMOCD via E-mail on June 1, 1999.

July 2001 NMOCD Communication With
Site Operators

NMOCD response letter sent to EPFS on July 18, 2001 again urges EPFS to work
cooperatively with the operators to investigate and remediate contaminated groundwater.

April 2003 NMOCD Requests Monitor Well
Installation

NMOCD response letter to EPFS sent on April 3, 2003, requires EPFS to install additional
monitor wells to determine the real extent of groundwater impacts.

March 2006
Acquisition of Burlington

Resources by ConocoPhilips
Company

ConocoPhillips Company acquired Burlington Resources on March 31, 2006.

November 2007 and January 2008 3rd and 4th Quarter 2007
Groundwater Monitoring

Johnston Federal No. 4 Monitoring Station groundwater sampled during November 2007 and
January 2008 by Tetra Tech.

March 2008 Reporting 2007 Annual Groundwater Monitoring Report submitted to NMOCD.
March 2008 Groundwater Monitoring Tetra Tech conducts quarterly groundwater monitoring at the Site for BTEX.

April 2008 NMOCD Requests Further
Investigation

NMOCD indicates additional investigation and sampling is necessary for closure consideration
during a meeting with Glenn Von Gonten.

April 2008 1st Quarter 2008 Groundwater
Monitoring

Tetra Tech conducts quarterly groundwater monitoring at the Site for BTEX in MW-1 on April
30, 2008. Note: Prior to this date the location of MW-1 was not clear and the incorrect well
was sampled. This was the first quarter that ConocoPhillips MW-1 was sampled. BTEX
constituents were found to be above NMWQCC standards in MW-1.

Johnston Federal No. 4 Metering Station
San Juan County, New Mexico

Table 1

Site History Timeline
Hilcorp Energy Company

GHD 11145957 (1)
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Date/Time Period Event/Action Description/Comments

Johnston Federal No. 4 Metering Station
San Juan County, New Mexico

Table 1

Site History Timeline
Hilcorp Energy Company

July 2008 2nd Quarter 2008 Groundwater
Monitoring Tetra Tech conducts quarterly groundwater monitoring at the Site for BTEX in MW-1.

August 2008 Groundwater Monitor Well
Installation

Monitor Wells MW-2, MW-3, and MW-4 installed under the supervision of Tetra Tech by WDC
Exploration and Wells of Peralta, NM.

October 2008 3rd Quarter 2008 groundwater
Monitoring

Tetra Tech conducts quarterly monitoring at the Site for MW-1 through MW-4.  MW-2, MW-3
and MW-4 groundwater samples are analyzed for baseline parameters including major ions,
total metals, semi-volatile organic compounds (SVOCs), volatile organic compounds (VOCs)
including BTEX, diesel range organics, and gasoline range organics as requested by the
NMOCD. In addition, an expanded list (beyond BTEX analysis) of VOCs were included for MW-
1.

January 2009 4th Quarter 2008 Groundwater
Monitoring

Tetra Tech conducts quarterly monitoring at the Site for MW-1 through MW-4. The
groundwater sample obtained for MW-1 is analyzed for baseline parameters including major
ions, total metals, SVOCs, VOCs, diesel range organics, and gasoline range organics. As of
January 2009, baseline parameters have been collected for all 4 groundwater monitor wells at
the Site.

September 25, 2009 2009 Annual Groundwater
Monitoring

Tetra Tech conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX, naphthalene, dissolved Fe and Mn and sulfate.

September 22, 2010 2010 Annual Groundwater
Monitoring

Tetra Tech conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX, naphthalene, dissolved Mn and sulfate.

June 15, 2011 Transfer of Site Consulting
Responsibilities

Site consulting responsibilities tranferred from Tetra Tech, Inc. to Conestoga-Rovers &
Associates, Inc. (CRA) of Albuquerque, NM.

September 28, 2011 2011 Annual Groundwater
Monitoring

CRA conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX, naphthalene, dissolved Mn, dissolved Fe, and sulfate.

September 26, 2012 2012 Annual Groundwater
Monitoring

CRA conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX, naphthalene, dissolved Mn, dissolved Fe, and sulfate.

August 23, 2013 - August 27, 2013 Dual-Phase Extraction AcuVac, under CRA oversight, performs three days of dual-phase extraction on MW-1.

September 17, 2013 2013 Annual Groundwater
Monitoring

CRA conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX, naphthalene, dissolved Mn, dissolved Fe, and sulfate.

September 23, 2014 2014 Annual Groundwater
Monitoring

CRA conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX, naphthalene, dissolved Mn, dissolved Fe, and sulfate.

November 12, 2014 - November 13,
2014 Dual-Phase Extraction AcuVac, under CRA oversight, performs two days of dual-phase extraction on MW-1.

December 17, 2014 2014 Post-MDPE Groundwater
Monitoring

CRA conducts post-MDPE groundwater monitoring at the Site for MW-1, MW-3, and MW-4
with analyses for BTEX and naphthalene.

January 8, 2015 2015 Post-MDPE Groundwater
Monitoring

CRA conducts post-MDPE groundwater monitoring at the Site for MW-1 with analyses for
BTEX and naphthalene.

April 20, 2015 - April 23, 2015 Dual-Phase Extraction AcuVac, under CRA oversight, performs four days of dual-phase extraction on MW-1.

June 18, 2015 2015 Post-MDPE Groundwater
Monitoring

GHD conducts post-MDPE groundwater monitoring at the Site for MW-1 and MW-4 with
analyses for BTEX and naphthalene.

September 22, 2015 2015 Annual Groundwater
Monitoring

GHD conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX, naphthalene, dissolved, Mn, dissolved Fe and sulfate.

September 14, 2016 2016 Annual Groundwater
Monitoring

GHD conducts annual groundwater monitoring at the Site for MW-2 through MW-4 with
analyses for BTEX, naphthalene, dissolved, Mn, dissolved Fe and sulfate. MW-1 not sampled
due to presense of product on the water table.

April 13, 2007 Sale of San Juan Asset to Hilcorp
Energy

Site sold as part of ConocoPhillips Company announced sale of San Juan Asset to Hilcorp
Energy Company.

September 29, 2017 2017 Annual Groundwater
Monitoring

GHD conducts annual groundwater monitoring at the Site for MW-1 through MW-4 with
analyses for BTEX,  dissolved, Mn and sulfate.

November 9-10, 2017 Dual-Phase Extraction AcuVac, under GHD oversight, performs 2 days of dual-phase extraction on MW-1.

GHD 11145957 (1)
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Well ID
Total

Depth (ft
bgs)

Screen
Interval (ft)

*Elevation (ft)
(TOC) Date Measured Depth to LNAPL (ft

below TOC)
Depth to Groundwater (ft

below TOC)
Relative Groundwater

Elevation

5/25/1999 -- NM NM
9/1/1999 -- 47.02 52.98
12/1/1999 -- 46.96 53.04
1/18/2000 -- 44.05 55.95
5/17/2000 -- 46.90 53.10
9/8/2000 -- 46.91 53.09

12/20/2000 -- 46.88 53.12
3/27/2001 -- NM NM
6/27/2001 -- 47.05 52.95
9/17/2001 -- 46.93 53.07
12/19/2001 -- 46.97 53.03
3/25/2002 -- 46.99 53.01
6/25/2002 -- 47.01 52.99
9/24/2002 -- 46.98 53.02
12/30/2002 -- 47.40 52.60
3/27/2003 -- NM NM
6/27/2003 -- NM NM
10/10/2003 -- NM NM
12/10/2003 -- NM NM
3/16/2004 -- 47.28 52.72
6/22/2004 -- 47.06 52.94
9/30/2004 -- 47.24 52.76
12/13/2004 -- 47.14 52.86
3/23/2005 -- 46.91 53.09
6/22/2005 -- 46.93 53.07
10/28/2005 -- 46.87 53.13
12/14/2005 -- 46.72 53.28
3/20/2006 -- 46.75 53.25
6/21/2006 -- 46.84 53.16
10/20/2006 -- 46.89 53.11
12/13/2006 -- 46.92 53.08
11/9/2007 -- NM NM
1/15/2008 -- NM NM
4/30/2008 -- 46.45 53.55
7/23/2008 -- 46.63 53.37
10/24/2008 -- 46.60 53.40
1/29/2009 -- 46.57 53.43
4/23/2009 -- 46.40 53.60
9/25/2009 -- 46.52 53.48
9/22/2010 -- 46.60 53.40
9/28/2011 -- 46.65 53.35
9/26/2012 -- 46.80 53.20
9/17/2013 -- 46.88 53.12
9/23/2014 -- 46.94 53.06
12/17/2014 -- 46.94 53.06
1/8/2015 -- 46.92 53.08
6/18/2015 -- 46.94 53.06
9/22/2015 -- 46.91 53.09
9/14/2016 46.70 46.71 53.30
9/27/2017 -- 46.78 53.22

Table 2

Monitoring Well Specifications and Groundwater Elevations
Hilcorp Energy Company
Johnston Federal No. 4

35 - 50

San Juan County, New Mexico

MW-1 51.79 100

GHD 11145957 (1)
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Well ID
Total

Depth (ft
bgs)

Screen
Interval (ft)

*Elevation (ft)
(TOC) Date Measured Depth to LNAPL (ft

below TOC)
Depth to Groundwater (ft

below TOC)
Relative Groundwater

Elevation

Table 2

Monitoring Well Specifications and Groundwater Elevations
Hilcorp Energy Company
Johnston Federal No. 4

35 - 50

San Juan County, New Mexico

MW-1 51.79 100

10/24/2008 -- 42.85 54.86
1/29/2009 -- 42.83 54.88
4/23/2009 -- 42.75 54.96
9/25/2009 -- 42.82 54.89
9/22/2010 -- 43.01 54.70
9/28/2011 -- 43.14 54.57
9/26/2012 -- 43.33 54.38
9/17/2013 -- 43.51 54.20
9/23/2014 -- 43.56 54.15
12/17/2014 -- 43.59 54.12
6/18/2015 -- 43.57 54.14
9/22/2015 -- 43.58 54.13
9/14/2016 -- 43.51 54.20
9/27/2017 -- 43.56 54.15
10/24/2008 -- 43.91 50.74
1/29/2009 -- 41.97 52.68
4/23/2009 -- 41.87 52.78
9/25/2009 -- 42.04 52.61
9/22/2010 -- 42.17 52.48
9/28/2011 -- 42.22 52.43
9/26/2012 -- 42.36 52.29
9/17/2013 -- 42.47 52.18
9/23/2014 -- 42.70 51.95
12/17/2014 -- 42.62 52.03
6/18/2015 -- 43.67 50.98
9/22/2015 -- 42.65 52.00
9/14/2016 42.47 52.18
9/27/2017 -- 42.54 52.10
10/24/2008 -- 43.11 51.68
1/29/2009 -- 43.11 51.68
4/23/2009 -- 43.06 51.73
9/25/2009 -- 43.20 51.59
9/22/2010 -- 43.39 51.40
9/28/2011 -- 43.45 51.34
9/26/2012 -- 43.57 51.22
9/17/2013 -- 43.65 51.14
9/23/2014 -- 44.81 49.98
12/17/2014 -- 44.80 49.99
6/18/2015 -- 45.85 48.94
9/22/2015 -- 44.73 50.06
9/14/2016 -- 44.16 50.63
9/27/2017 -- 44.15 50.64

Notes:

* Elevation relative to the TOC of MW-1, set at arbitrary 100 feet.
LNAPL = light non aqueoud phase liquid
When LNAPL present:  GW Elevation + (LNAPL Thickness X LNAPL Density [0.75])
NM = Not Measured

MW-4 61 37 - 57 94.79

MW-2 65.5 41.5 - 61.5 97.71

bgs = below ground surface

ft = Feet
TOC = Top of casing

MW-3 59 35 - 55 94.65

GHD 11145957 (1)
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Well ID Sample Date Temperature (°C) pH
TDS
(g/L)

Conductivity
(µS/cm)

DO
(mg/L)

ORP
(mV)

Volume
(gallons)

6/18/2015
9//22/2015
9/14/2016
9/27/2017 14.06 6.55 -- 1662.00 -- -- 0.80
9/23/2014 15.00 7.22 1.50 2310 11.30 57.0 9.50
9/23/2014 14.80 7.18 1.50 2360 10.89 63.0 10.00
9/23/2014 14.80 7.17 1.50 2360 10.70 67.0 10.50
9/22/2015 13.95 7.62 0.80 1235 12.50 59.2 9.00
9/22/2015 13.69 6.98 1.48 2276 5.62 82.6 9.50
9/22/2015 13.55 6.64 1.48 2273 5.05 93.0 10.00
9/14/2016 13.53 7.26 1.53 2368 5.10 6.9 10.00
9/27/2016 12.52 7.13 -- 1884 -- -- 3.32
9/23/2014 15.70 7.01 1.20 1820 10.13 -104.0 6.25
9/23/2014 15.70 7.01 1.20 1840 9.12 -127.0 6.75
9/23/2014 15.70 7.01 1.20 1850 8.48 -137.0 7.25

12/17/2014 14.76 7.48 1.379 2123 2.40 -149.1 5.75
12/17/2014 14.72 7.48 1.402 2158 2.66 -159.7 6.25
12/17/2014 14.78 7.49 1.441 2218 2.39 -164.0 6.75
9/22/2015 15.11 7.71 0.735 1130 9.05 5.7 6.25
9/22/2015 15.07 7.50 1.321 2032 4.70 -53.7 6.75
9/22/2015 15.07 7.32 1.314 2021 2.34 -79.2 7.25
9/14/2016 14.91 7.21 1.206 1856 2.01 -158.8 7.00
9/27/2017 13.91 6.79 -- 1534 -- -- 2.40
9/23/2014 16.40 6.65 1.400 2130 10.81 -124.0 3.50
9/23/2014 16.00 6.72 1.400 2110 9.17 -136.0 4.00
9/23/2014 15.80 6.77 1.300 2110 8.42 -142.0 4.50
9/23/2014 15.90 6.81 1.300 2110 8.10 -150.0 5.00

12/17/2014 14.79 7.22 1.508 2320 4.74 -145.4 6.25
12/17/2014 14.91 7.35 1.511 2324 3.70 -158.7 6.75
12/17/2014 14.98 7.37 1.509 2323 2.94 -166.6 7.25
6/18/2015 15.65 6.67 1.421 2186 2.52 -133.8 6.00
6/18/2015 15.49 6.68 1.420 2184 2.44 -130.2 6.25
6/18/2015 15.38 6.71 1.419 2183 2.20 -129.3 6.50
6/18/2015 15.38 6.72 1.418 2182 2.21 -146.6 6.75
6/18/2015 15.37 6.73 1.417 2184 2.05 -140.1 7.00
9/22/2015 15.17 7.15 1.327 2042 2.45 -105.6 6.50
9/22/2015 15.14 6.89 1.328 2043 2.07 -12.5 7.00
9/22/2015 15.13 6.82 1.326 2041 2.04 -126.5 7.50
9/14/2016 14.92 7.23 1.363 2096 7.69 -205.4 5.00
9/27/2017 14.01 6.95 -- 1671 -- -- 2.52

Notes:

TDS = total dissolved solids
DO = dissolved oxygen
ORP = oxidation-reduction potential

MW-2

MW-3

MW-4

San Juan County, New Mexico

Table 3

Field Parameters Summary
Hilcorp Energy Company
Johnston Federal No. 4

No parameters collected due to LNAPL sheen.
No parameters collected due to LNAPL sheen.
No parameters collected due to LNAPL sheen.
No parameters collected due to LNAPL sheen.

MW-1

GHD 11145957 (1)
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Well ID Sample ID Date Sample
Type

Benzene
(mg/L)

Toluene
(mg/L)

Ethylbenzene
(mg/L)

Xylenes
(total)
(mg/L)

Napthalene
(mg/L)

Sulfate
(mg/L)

Iron
(dissolved)

(mg/L)

Manganese
(dissolved)

(mg/L)

0.01 0.75 0.75 0.62 0.03 600 1 0.2
MW-1 5/25/1999 (orig) 8.7 2.9 2.8 2.9 -- -- -- --
MW-1 12/1/1999 (orig) 4.7 1.3 0.9 10 -- -- -- --
MW-1 1/18/2000 (orig) 3.6 0.82 0.84 7.5 -- -- -- --
MW-1 5/17/2000 (orig) 6.9 1.1 1.5 17 -- -- -- --
MW-1 9/8/2000 (orig) 4.6 0.62 0.93 10 -- -- -- --
MW-1 12/20/2000 (orig) < 0.0002 0.0005 0.034 0.061 -- -- -- --
MW-1 3/27/2001 (orig) 5.43 0.641 0.991 9.83 -- -- -- --
MW-1 6/27/2001 (orig) 5.87 0.9 0.99 10.4 -- -- -- --
MW-1 9/17/2001 (orig) 5.91 0.75 0.98 10.7 -- -- -- --
MW-1 12/19/2001 (orig) 7.2 0.65 1.02 11.3 -- -- -- --
MW-1 3/25/2002 (orig) 5.52 0.83 1.19 10.5 -- -- -- --
MW-1 6/26/2002 (orig) 0.516 0.0662 0.0787 0.863 -- -- -- --
MW-1 9/24/2002 (orig) 5.31 8 0.88 13.96 -- -- -- --
MW-1 12/30/2002 (orig) 7.66 10.2 0.76 14.14 -- -- -- --
MW-1 6/22/2004 (orig) 6.16 8.1 0.47 15.84 -- -- -- --
MW-1 3/20/2006 (orig) 3.17 3.74 1.06 30.13 -- -- -- --
MW-1 6/21/2006 (orig) 4.9 3.28 0.448 2.39 -- -- -- --
MW-1 12/13/2006 (orig) 5.3 7.2 0.87 15.45 -- -- -- --
MW-1 3/27/2007 (orig) 6.87 5.72 0.21 12.16 -- -- -- --
MW-1 6/25/2007 (orig) 5.68 1.83 0.4 9.48 -- -- -- --
MW-1 4/30/2008 (orig) 6.3 1.8 0.28 J 8.6 -- -- -- --
MW-1 7/23/2008 (orig) 7.1 2.2 0.45 10.6 -- -- -- --
MW-1 10/24/2008 (orig) 6 2.1 0.4 9 0.044 -- -- --
MW-1 1/29/2009 (orig) 6.7 2.2 0.63 14.5 0.061 315 -- --
MW-1 9/25/2009 (orig) 3.9 1.5 0.68 9.8 0.04 429 < 0.02 1.11
MW-1 9/22/2010 (orig) 3.5 0.98 0.63 7.5 0.049 190 -- 0.752

GW-074925-092811-CM-004 9/28/2011 (orig) 3.36 1.05 0.667 6.81 0.037 202 < 0.05 0.774
GW-074925-092811-CM-005 9/28/2011 (Duplicate) 3.43 1.12 0.779 8.29 -- -- -- --

GW-074925-092612-CM-MW-1 9/26/2012 (orig) 3.07 0.599 0.577 5.16 0.0398 113 < 0.05 0.67

GW-074925-091713-CM-MW-1 9/17/2013 (orig) 4.69 7.55 1.17 11 0.0365 371 < 0.05 0.89
GW-074925-091713-CM-DUP 9/17/2013 (Duplicate) 4.7 7.21 1.04 9.97 -- -- -- --
GW-074925-092314-SP-MW-1 9/23/2014 (orig) 2.97 4.25 0.778 6.89 0.0446 155 <0.050 0.85
GW-074925-092314-SP-DUP 9/23/2014 (Duplicate) 2.82 3.88 0.754 6.69 -- -- -- --

GW-074925-010815-JW-MW-1 1/8/2015 (orig) 4.35 6.15 1.07 10 0.0787 -- -- --
GW-074925-061815-CB-MW-1 6/18/2015 (orig) 4.05 6.26 1.04 10.8 0.0625 -- -- --
GW-074925-061815-CB-DUP 6/18/2015 (Duplicate) 4.34 6.46 0.933 11.1 -- -- -- --

GW-074925-092215-CB-MW-1 9/22/2015 (orig) 3.36 4.57 0.741 8.62 0.0504 44.2 < 0.050 0.72
GW-074925-092215-CB-DUP 9/22/2015 (Duplicate) 3.37 4.28 0.724 7.98 -- -- -- --

9/14/2016
GW-11145957-092717-SP-MW-1 9/27/2017 (orig) 2.34 2.86 0.949 9.50 -- 10 -- 0.739

MW-2 10/24/2008 (orig) < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.005 974 -- --
MW-2 1/29/2009 (orig) < 0.0005 < 0.0005 < 0.0005 < 0.0005 -- -- -- --
MW-2 9/25/2009 (orig) < 0.001 < 0.001 < 0.001 < 0.002 < 0.001 1260 < 0.02 0.04
MW-2 9/22/2010 (orig) < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 1350 -- 0.0074

GW-074925-092811-CM-002 9/28/2011 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.0001 1290 2.49 0.0956
GW-074925-092612-CM-MW-2 9/26/2012 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 1210 < 0.05 < 0.005
GW-074925-091713-CM-MW-2 9/17/2013 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 1230 < 0.05 < 0.005
GW-074925-092314-SP-MW-2 9/23/2014 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.00045 1190 < 0.05 < 0.005
GW-074925-092215-CB-MW-2 9/22/2015 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.0005 1210 < 0.050 < 0.005
GW-074925-091516-CM-MW-2 9/14/2016 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.00045 1270 < 0.050 < 0.005

GW-11145957-092717-SP-MW-2 9/27/2017 (orig) < 0.001 < 0.001 < 0.001 < 0.003 -0- 1150 -- < 0.005
MW-3 10/24/2008 (orig) 0.02 < 0.0005 < 0.0005 0.024 < 0.005 714 -- --
MW-3 1/29/2009 (orig) 0.012 < 0.0005 < 0.0005 0.005 -- -- -- --
MW-3 9/25/2009 (orig) 0.0021 < 0.001 < 0.001 < 0.002 < 0.001 1070 < 0.02 1.24
MW-3 9/22/2010 (orig) 0.0042 < 0.001 < 0.001 < 0.001 < 0.001 1060 -- 1.11

GW-074925-092811-CM-003 9/28/2011 (orig) 0.0038 < 0.001 < 0.001 < 0.003 < 0.0001 809 1.58 0.704
GW-074925-092612-CM-MW-3 9/26/2012 (orig) 0.0016 < 0.001 < 0.001 < 0.003 < 0.0005 892 0.063 0.67
GW-074925-091713-CM-MW-3 9/17/2013 (orig) 0.0012 < 0.001 < 0.001 < 0.003 < 0.0005 808 0.8 0.67
GW-074925-092314-SP-MW-3 9/23/2014 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.00053 598 0.83 0.65
GW-074925-121714-CM-MW-3 12/17/2014 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.00045 -- -- --
GW-074925-092215-CB-MW-3 9/22/2015 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.00045 943 0.079 0.79
GW-074925-091516-CM-MW-3 09/14/2016 (orig) < 0.001 < 0.001 < 0.001 < 0.003 < 0.00045 671 0.22 0.48

GW-11145957-092717-SP-MW-3 9/27/2017 (orig) 0.0031 < 0.001 < 0.001 < 0.003 -- 680 -- 0.471
MW-4 10/24/2008 (orig) 0.024 < 0.0005 0.006 0.01 < 0.005 678 -- --
MW-4 1/29/2009 (orig) 0.11 0.006 0.009 0.147 < 0.005 -- -- --
MW-4 9/25/2009 (orig) 0.0088 < 0.001 0.0057 0.002 < 0.001 968 0.508 1.24
MW-4 9/22/2010 (orig) 0.019 0.005 0.0069 0.0057 < 0.001 1040 -- 1.27

GW-074925-092811-CM-001 9/28/2011 (orig) 0.0256 0.0078 0.0017 0.0106 < 0.0001 960 0.532 1.82
GW-074925-092612-CM-MW-4 9/26/2012 (orig) 0.0124 0.0023 < 0.001 < 0.003 < 0.0005 949 0.57 1.5
GW-074925-092612-CM-DUP 9/26/2012 (Duplicate) 0.013 0.0022 < 0.001 0.0031 -- -- -- --

GW-074925-091713-CM-MW-4 9/17/2013 (orig) 0.0065 < 0.001 < 0.001 < 0.003 < 0.0005 925 0.51 1.6
GW-074925-092314-SP-MW-4 9/23/2014 (orig) 0.0068 < 0.001 0.0011 < 0.003 < 0.00053 905 0.39 2.2

GW-074925-121714-CM-MW-4 12/17/2014 (orig) 0.003 < 0.001 < 0.001 < 0.003 < 0.00045 -- -- --
GW-074925-092314-CM-DUP 12/17/2014 (Duplicate) 0.0039 < 0.001 < 0.001 < 0.003 -- -- -- --

GW074925-061815-CB-MW-4 6/18/2015 (orig) 0.0039 < 0.001 < 0.001 < 0.003 < 0.00045 -- -- --
GW-074925-092215-CB-MW-4 9/22/2015 (orig) 0.0018 < 0.001 < 0.001 < 0.003 < 0.0005 911 0.21 1.9
GW-074925-091516-CM-MW-4 9/14/2016 (orig) 0.0047 < 0.001 < 0.001 < 0.003 < 0.00045 943 0.24 2

GW-11145957-092717-SP-MW-4 9/27/2017 (orig) 0.0266 < 0.001 < 0.001 0.004 -- 948 -- 2.46

Notes:

<0.7 = Below laboratory detection limit of 0.7 mg/L

J = Estimated value between MDL and PQL
Bold = concentrations that exceed the NMWQCC groundwater quality standard

San Juan County, New Mexico
Johnston Federal No. 4

Table 4

Groundwater Laboratory Analytical Results Summaty
Hilcorp Energy Company

NMWQCC Groundwater Quality Standards

NMWQCC = New Mexico Water Quality Control Commission

November 2014 Mobile Dual Phase Extraction Event

April 2015 Mobile Dual Phase Extraction Event

April 2015 Mobile Dual Phase Extraction Event

MW-2

MW-3

MW-4

--  Constituent not analyzed for during this monitoring event

mg/L = milligrams per liter (parts per million)

August 2013 Mobile Dual Phase Extraction Event

August 2013 Mobile Dual Phase Extraction Event

November 2014 Mobile Dual Phase Extraction Event

Not sampled due to presense of LNAPL

November 2017 Mobile Dual Phase Extraction Event

MW-1

November 2017 Mobile Dual Phase Extraction Event

GHD 11145957 (1)
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Johnston Federal No. 4, San Juan County, NM 
 

 
    

                           November 15, 2017 
 
 
Mr. Jeff Walker, CPG, PMP  
Project Manager 
GHD Services, Inc. 
6121 Indian School Road NE 
Albuquerque, NM 67110 
 
Dear Jeff: 
 

Re:  MDPE Events, Johnston Federal No. 4, San Juan, NM 
 
At your request, we performed two 8.0-hour Mobile Dual Phase Extraction (MDPE) Events as follows: 
 
 One 8.0 hour, Event #6A, on Well MW-1 on November 9, 2017 
 One 8.0 hour, Event #6B, on Well MW-1 on November 10, 2017 

 
Following is the Report and a copy of the operating data collected during Event #6. Additionally: 
 
 Table #1 contains the Summary Well Data  
 Table #2 contains the Summary Recovery Data  

 
The purpose of the MDPE events was to maximize recovery of Phase Separated Hydrocarbons 
(PSH). PSH is referred to as Light Non-Aqueous Phase Liquids (LNAPL). The source of the LNAPL 
is a historical release of natural gas condensate.  

 
OBJECTIVES 
The objectives of an MDPE Event are to: 

 Evaluate the potential for removing liquid and vapor phase LNAPL from the groundwater and 
soils in the subsurface formations. 

 Expose the capillary fringe area and below to the extraction well induced vacuums. 
 Increase the groundwater and contaminant specific yields with high induced vacuums. 
 Provide an induced hydraulic gradient to gain hydraulic control of the area during the Event 

period. 
 Select the groundwater depression and pump rates to accomplish the above objectives. 
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METHODS AND EQUIPMENT 
AcuVac owns and maintains an inventory of equipment to perform MDPE events. No third party 
equipment is utilized. The events at the above referenced site were conducted using the AcuVac I-6 
System with Roots RAI-33 blower used as a vacuum pump and Roots RAI-22 positive displacement 
blower. The following table lists equipment and instrumentation employed in these events and the 
data element captured by each. 
 

 
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 groundwater 
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 energy. 
 
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 for pilot tests and short term event remediation. 
 
Emissions from the engine are passed through two of three catalytic converters to maximize 
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 the equipment, all 
systems stop when the engine stops, thus eliminating any uncontrolled release of hydrocarbons. 

Instrumentation Employed by AcuVac 

Measurement Equipment Data Element 
Extraction Well Induced Vacuum and Flow 

Dwyer Magnehelic Gauges Extraction Well Vacuum 
Dwyer Averaging Pitot Tubes / Magnehelic Gauges Extractions Well Vapor Flow 
Observation Wells  

Dwyer Digital Manometer Vacuum / Pressure Influence 

Well Vapor Samples 

V-1 vacuum box Extraction Well Non-Diluted Vapor Samples 

HORIBA® Analyzer Extraction Well Vapor TPH Concentration 
QRae Mini II O2 Monitor Extraction Well Vapor Oxygen Content  

LNAPL Thickness (if present) 

Solinst Interface Probes Model 122 Depth to NAPL and Depth to Groundwater 

Liquid Recovery 

Totalizer Flow Meter Liquid Flow and Total Volume 

In-Well Pump Redi Flo2 Total Fluids Pump 
Pump Speed, Other Diagnostics Redi Flo/Baldor Pump Controller 

Groundwater Depression / Upwelling 

In-Situ Level Troll 700 Data Logger Liquid Column in Extraction and Observation Wells 
In-Situ Vented Cable with Chamber  Equalize Well Vacuum/Pressure 

In-Situ Rugged Reader Data Logger Interface Capture Readings from Data Logger Trolls 

Atmospheric Conditions 
Testo Model 511 Relative and Absolute Barometric Pressure 
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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, over speed, or overheating. 
 
Groundwater extraction was provided by an in-well Redi Flo2 total fluids pump that had the 
discharge line connected to a total volume meter. The discharge line from the volume meter was 
then connected to the stand-by tank. The electrical power for the groundwater pump was supplied 
from a 120v Honda generator. The groundwater flow rate was adjusted to maintain a target level. 
Interface meters were used to collect depth to groundwater and depth to LNAPL measurements. 
Groundwater samples were taken periodically in a graduated cylinder to determine the average 
LNAPL percentages and volume. 

 

The design of the AcuVac System enables independent control of both the induced well vacuum and 

the groundwater pumping functions such that the AcuVac team can control the induced hydraulic 

gradient to increase exposure 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 media.   

 
SUMMARY OF MDPE EVENT #6A - WELL MW-1 

 The total event time was 8.0 hours. The event was conducted on November 9, 2017. The 
data is compared to Event #5 conducted on April 20 through 23, 2015 which had a total 
event time of 79.0 hours.  

 The total liquid volume recovered was 71 gals, with no measurable LNAPL present.  
 Total vapor LNAPL burned as IC engine fuel was 10.90 gals, for a total liquid and vapor 

LNAPL recovery of 10.90 gals. This equates to an average of 1.36 gals/hr. 
 Average HORIBA® analytical data from the influent vapor samples was:  
 TPH = 38,283 ppmv, CO2 = 6.70%, CO = 0.58%, O2 = 4.6% and H2S = 0 ppm. 
 Compared with MDPE Event #5 data, the average TPH levels decreased 17,148 ppmv, CO2 

decreased 1.08%, CO decreased 0.92%, O2 increased 1.0% and H2S was steady at 0 ppm. 
 The maximum HORIBA® Analytical Data from the influent vapor samples for TPH was 

43,940 ppmv. Compared with MDPE Event #5 data, the maximum TPH levels decreased 
14,641 ppmv. 

 The average extraction well induced vacuum was 70.00"H2O with a maximum vacuum of 
70.00"H2O. Compared with MDPE Event #5 data, the average extraction well induced 
vacuum increased 40.00"H2O and the maximum induced vacuum increased 40.00"H2O. 

 The average extraction well vapor flow was 18.29 scfm with a maximum well vapor flow of 

19.78 scfm. Compared with MDPE Event #5 data, the average extraction well vapor flow 

increased 3.22 scfm, and the maximum well vapor flow increased at 4.71 scfm. 
 The total depth of the well was measured at 51.67 ft BTOC. The groundwater pump inlet was 

set at 51.0 ft BTOC, which is essentially the bottom of the well. The average groundwater 
pump rate was 0.14 gpm, and the maximum groundwater pump rate was 0.30 gpm.  

 The average groundwater depression, based on the positioning of the groundwater pump, 
was 2.0 ft below static level.  

 There was no LNAPL thickness recorded prior to the start of Event #6A, and no LNAPL 
thickness was recorded at the conclusion of the event.  
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The total LNAPL removed, including liquid and vapor, during the 8.0 hour Event #6A well  
MW-1 was 10.60 gals. 
 
ADDITIONAL INFORMATION 

 Although there was sheen on the recovered liquid, there was no measurable liquid LNAPL in 
the recovered liquid during the 8.0 hour event. 

 The high TPH vapor levels indicate contaminant in the LNAPL range. 
 The TPH vapor levels remained mostly steady throughout the event. 
 The low O2 levels in the influent vapors indicate SVE short circuiting from the ground surface 

did not occur. 
 
SUMMARY OF MDPE EVENT #6B: WELL MW-1 

 The total event time was 8.0 hours. The event was conducted on November 10, 2017. The 
data is compared to Event #6A conducted on November 9, 2017 which had a total event time 
of 8.0 hours.  

 The total liquid volume recovered was 87 gals, with no measurable LNAPL present.  
 Total vapor LNAPL burned as IC engine fuel was 15.14 gals, for a total liquid and vapor 

LNAPL recovery of 15.14 gals. This equates to an average of 1.89 gals/hr. 
 Average HORIBA® analytical data from the influent vapor samples was:  
 TPH = 41,270 ppmv, CO2 = 6.53%, CO = 0.77%, O2 = 2.7% and H2S = 19.23 ppm. 
 Compared with MDPE Event #6A data, the TPH levels decreased 2,670 ppmv, CO2 

decreased 0.17%, CO increased 0.19%, O2 decreased 1.9% and H2S increased 19.23 ppm. 
 The maximum HORIBA® analytical data from the influent vapor samples for TPH was 43,560 

ppmv. Compared with MDPE Event #6A data, the maximum TPH levels increased 5,277 
ppmv. 

 The average extraction well induced vacuum was 70.00"H2O with a maximum vacuum of 
76.00"H2O. Compared with MDPE Event #6A data, the average extraction well induced 
vacuum was steady at 70.00"H2O and the maximum extraction well induced vacuum 
increased 6.00"H2O. 

 The average extraction well vapor flow was 22.34 scfm with a maximum extraction well 

vapor flow of 23.17 scfm. Compared with MDPE Event #6A data, the average extraction well 

vapor flow increased 4.05 scfm, and the maximum extraction well flow increased 3.39 scfm. 
 The total depth of the well was measured at 51.67 ft BTOC. The groundwater pump inlet was 

set at 51.0 ft BTOC, which is essentially the bottom of the well. The average groundwater 
pump rate was 0.17 gpm, and the maximum groundwater pump rate was 0.23 gpm.  

 The average groundwater depression, based on the positioning of the groundwater pump, 
was 2.0 ft below static level.  

 No LNAPL thickness was recorded prior to the start of Event #6B, and no LNAPL was 
recorded at the conclusion of the event.  
 

The total LNAPL removed, including liquid and vapor, during the 8.0 hour Event #6B Well 
MW-1 was 15.14 gals.  
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ADDITIONAL INFORMATION 

 Although there was sheen on the recovered liquid, there was no measurable liquid LNAPL in 
the recovered liquid during the 8.0 hour event. 
 The high TPH vapor levels indicate contaminant in the LNAPL range. 
 The TPH vapors levels remained mostly steady throughout the Event. 
 The low O2 levels in the influent vapors indicate SVE short circuiting from the ground 

surface did not occur. 

CONCLUSION 
All LNAPL recovery was a result of the Soil Vapor Extraction portion of the event. Our 
recommendation for future events would be to utilize the same configuration as Event #5 and 
operate the AcuVac computer controlled unit for the same time period as the events that will be 
performed at the Hilcorp State Com J6 site. The extended time period will recover a greater volume 
of LNAPL vapors at a lower overall cost. 
 
METHOD OF CALIBRATION AND CALCULATIONS 
The HORIBA® Analytical instrument is calibrated with Hexane and CO2. In all subsequent Events, 
the test data will be compared to the previous Event to evaluate the progress for this remediation 
project.  
 
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)  =  lbs/hr 
                                                                                                   (hr)(ppmv)(ft3) 
 
 
ADDITIONAL INFORMATION INCLUDED WITH REPORT 

 Table #1 Summary Well Data for well MW-1 

 Table #2 Summary Recovery Data for well MW-1 
 Recorded Data 
 Photographs of the MDPE System and well MW-1. 
 

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      
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Summary Well Data 

Table #1 

 

 

Event 6A        5B 

WELL NO. MW-1 MW-1 

Total Event Hours  8.0 8.0 

Cumulative Event Hours  128.0 136.0 

TD                                                                            ft 51.67 51.67 

Well Screen ft 15' to 45' 15' to 45' 

Well Size    in 2.0 2.0 

Well Data 

DTGW - Static - Start Event  ft 46.67 46.99 

DTLNAPL - Static - Start Event  ft - - 

NAPL                                                                          ft - - 

Hydro-Equivalent- Beginning ft 46.67 46.99 

DTGW - End Event  ft 48.82 47.34 

DTLNAPL - End Event  ft - - 

LNAPL                                                                          ft - - 

Hydro-Equivalent- Ending ft 48.82 47.34 

Extraction Data 

Average Extraction Well Vacuum "H2O 70.00 70.00 

Maximum Extraction Well Vacuum "H2O 70.00 76.00 

Average Extraction Well Vapor Flow scfm 18.29 22.34 

Maximum Extraction Well Vapor Flow scfm 19.78 23.17 

Average GW/LNAPL Pump Rate gpm 0.14 0.17 

Maximum GW/LNAPL Pump Rate gpm 0.30 0.23 

Influent Data 

Maximum TPH ppmv 43,940 43,350 

Average TPH ppmv 38,283 41,270 

Average CO2 % 6.70 6.53 

Average CO % 0.58 0.77 

Average O2 % 4.6 2.7 

Average H2S ppm 0 19.23 

Summary Recovery Data 
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Table #2 
 
 
 
 

Event 6A        6B 

WELL NO. MW-1 MW-1 

Recovery Data- Current Event 

Total Liquid Volume Recovered gals 71 87 

Total Liquid LNAPL Recovered  gals 0 0 

Total Liquid LNAPL Recovered / Total Liquid % 0 0 

Total Liquid LNAPL Recovered / Total LNAPL % 0 0 

Total Vapor LNAPL Recovered  gals 10.90 15.14 

Total Vapor LNAPL Recovered / Total LNAPL % 100.00 100.00 

Total Vapor and Liquid LNAPL Recovered  gals 10.90 15.14 

Average LNAPL Recovery gals/hr 1.36 1.89 

Total LNAPL Recovered lbs 76 106 

Total Volume of Well Vapors  cu. ft 8,779 10,723 

Recovery Data- Cumulative 

Total Liquid Volume Recovered gals 933 1,020 

Total Liquid LNAPL Recovered  gals 181.66 196.81 

Total Vapor LNAPL Recovered  gals 272.73 287.88 

Total Vapor and Liquid LNAPL Recovered  gals 672.91 960.79 

Average LNAPL Recovery gals/hr 1.42 1.45 

Total LNAPL Recovered lbs 1,909 2,015 

Total Volume of Well Vapors  cu. ft 156,782 167,506 
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October 10, 2017

LIMS USE: FR - JEFF WALKER
LIMS OBJECT ID: 60254337

60254337
Project:
Pace Project No.:

RE:

Jeff Walker
GHD Services
6121 indian School Rd
Ste 200
Albuquerque, NM 87110

11145957 JOHNSTON FEDERAL

Dear Jeff Walker:
Enclosed are the analytical results for sample(s) received by the laboratory on September 29, 2017.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Alice Spiller
alice.spiller@pacelabs.com

Project Manager
(913)563-1409

Enclosures

cc: Angela Bown, GHD Services
Christine Mathews, GHD Services

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Page 1 of 17
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CERTIFICATIONS

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
WY STR Certification #: 2456.01
Arkansas Certification #: 15-016-0
Illinois Certification #: 003097
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116
Louisiana Certification #: 03055

Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407
Utah Certification #: KS00021
Kansas Field Laboratory Accreditation: # E-92587
Missouri Certification: 10070

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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SAMPLE SUMMARY

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Lab ID Sample ID Matrix Date Collected Date Received

60254337001 GW-11145957-092717-SP-MW-1 Water 09/27/17 08:35 09/29/17 08:35

60254337002 GW-11145957-092717-SP-MW-2 Water 09/27/17 08:45 09/29/17 08:35

60254337003 GW-11145957-092717-SP-MW-3 Water 09/27/17 09:24 09/29/17 08:35

60254337004 GW-11145957-092717-SP-MW-4 Water 09/27/17 09:34 09/29/17 08:35

60254337005 TRIP BLANK Water 09/27/17 08:35 09/29/17 08:35

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60254337001 GW-11145957-092717-SP-MW-1 EPA 6010 1 PASI-KTDS

EPA 8260 8 PASI-KJTK

EPA 300.0 1 PASI-KOL

60254337002 GW-11145957-092717-SP-MW-2 EPA 6010 1 PASI-KTDS

EPA 8260 8 PASI-KPGH

EPA 300.0 1 PASI-KOL

60254337003 GW-11145957-092717-SP-MW-3 EPA 6010 1 PASI-KTDS

EPA 8260 8 PASI-KPGH

EPA 300.0 1 PASI-KOL

60254337004 GW-11145957-092717-SP-MW-4 EPA 6010 1 PASI-KTDS

EPA 8260 8 PASI-KPGH

EPA 300.0 1 PASI-KOL

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Sample: GW-11145957-092717-SP-
MW-1

Lab ID: 60254337001 Collected: 09/27/17 08:35 Received: 09/29/17 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6010  Preparation Method: EPA 30106010 MET ICP, Dissolved

Manganese, Dissolved 739 ug/L 10/09/17 18:14 7439-96-510/09/17 12:185.0 1

Analytical Method: EPA 82608260 MSV UST, Water

Benzene 2340 ug/L 10/04/17 12:16 71-43-2100 100
Ethylbenzene 949 ug/L 10/04/17 12:16 100-41-4100 100
Toluene 2860 ug/L 10/04/17 12:16 108-88-3100 100
Xylene (Total) 9500 ug/L 10/04/17 12:16 1330-20-7300 100
Surrogates
Toluene-d8 (S) 98 % 10/04/17 12:16 2037-26-580-108 100
4-Bromofluorobenzene (S) 98 % 10/04/17 12:16 460-00-480-113 100
1,2-Dichloroethane-d4 (S) 94 % 10/04/17 12:16 17060-07-080-114 100
Preservation pH 1.0 10/04/17 12:161.0 100

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate 10.0 mg/L 10/07/17 19:25 14808-79-8 M11.0 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Sample: GW-11145957-092717-SP-
MW-2

Lab ID: 60254337002 Collected: 09/27/17 08:45 Received: 09/29/17 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6010  Preparation Method: EPA 30106010 MET ICP, Dissolved

Manganese, Dissolved ND ug/L 10/09/17 18:21 7439-96-510/09/17 12:185.0 1

Analytical Method: EPA 82608260 MSV UST, Water

Benzene ND ug/L 10/05/17 01:32 71-43-21.0 1
Ethylbenzene ND ug/L 10/05/17 01:32 100-41-41.0 1
Toluene ND ug/L 10/05/17 01:32 108-88-31.0 1
Xylene (Total) ND ug/L 10/05/17 01:32 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 101 % 10/05/17 01:32 2037-26-580-108 1
4-Bromofluorobenzene (S) 99 % 10/05/17 01:32 460-00-480-113 1
1,2-Dichloroethane-d4 (S) 101 % 10/05/17 01:32 17060-07-080-114 1
Preservation pH 1.0 10/05/17 01:321.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate 1150 mg/L 10/08/17 21:32 14808-79-8 M1100 100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Sample: GW-11145957-092717-SP-
MW-3

Lab ID: 60254337003 Collected: 09/27/17 09:24 Received: 09/29/17 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6010  Preparation Method: EPA 30106010 MET ICP, Dissolved

Manganese, Dissolved 471 ug/L 10/09/17 18:24 7439-96-510/09/17 12:185.0 1

Analytical Method: EPA 82608260 MSV UST, Water

Benzene 3.1 ug/L 10/05/17 01:46 71-43-21.0 1
Ethylbenzene ND ug/L 10/05/17 01:46 100-41-41.0 1
Toluene ND ug/L 10/05/17 01:46 108-88-31.0 1
Xylene (Total) ND ug/L 10/05/17 01:46 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 98 % 10/05/17 01:46 2037-26-580-108 1
4-Bromofluorobenzene (S) 100 % 10/05/17 01:46 460-00-480-113 1
1,2-Dichloroethane-d4 (S) 99 % 10/05/17 01:46 17060-07-080-114 1
Preservation pH 1.0 10/05/17 01:461.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate 680 mg/L 10/08/17 22:16 14808-79-8100 100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Sample: GW-11145957-092717-SP-
MW-4

Lab ID: 60254337004 Collected: 09/27/17 09:34 Received: 09/29/17 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 6010  Preparation Method: EPA 30106010 MET ICP, Dissolved

Manganese, Dissolved 2460 ug/L 10/09/17 18:26 7439-96-510/09/17 12:185.0 1

Analytical Method: EPA 82608260 MSV UST, Water

Benzene 26.6 ug/L 10/05/17 02:00 71-43-21.0 1
Ethylbenzene ND ug/L 10/05/17 02:00 100-41-41.0 1
Toluene ND ug/L 10/05/17 02:00 108-88-31.0 1
Xylene (Total) 4.0 ug/L 10/05/17 02:00 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 98 % 10/05/17 02:00 2037-26-580-108 1
4-Bromofluorobenzene (S) 100 % 10/05/17 02:00 460-00-480-113 1
1,2-Dichloroethane-d4 (S) 99 % 10/05/17 02:00 17060-07-080-114 1
Preservation pH 1.0 10/05/17 02:001.0 1

Analytical Method: EPA 300.0300.0 IC Anions 28 Days

Sulfate 948 mg/L 10/08/17 22:30 14808-79-8100 100

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.
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(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

497830
EPA 3010

EPA 6010
6010 MET Dissolved

Associated Lab Samples: 60254337001, 60254337002, 60254337003, 60254337004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2036648
Associated Lab Samples: 60254337001, 60254337002, 60254337003, 60254337004

Matrix: Water

Analyzed

Manganese, Dissolved ug/L ND 5.0 10/09/17 18:07

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2036649LABORATORY CONTROL SAMPLE:
LCSSpike

Manganese, Dissolved ug/L 9761000 98 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2036650MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60254337001

2036651

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Manganese, Dissolved ug/L 1000 98 75-125101 2 201000739 1720 1750

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

497060
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 60254337001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2033502
Associated Lab Samples: 60254337001

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 10/04/17 07:30
Ethylbenzene ug/L ND 1.0 10/04/17 07:30
Toluene ug/L ND 1.0 10/04/17 07:30
Xylene (Total) ug/L ND 3.0 10/04/17 07:30
1,2-Dichloroethane-d4 (S) % 97 80-114 10/04/17 07:30
4-Bromofluorobenzene (S) % 99 80-113 10/04/17 07:30
Toluene-d8 (S) % 99 80-108 10/04/17 07:30

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2033503LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 19.420 97 82-115
Ethylbenzene ug/L 19.820 99 83-112
Toluene ug/L 19.020 95 78-113
Xylene (Total) ug/L 59.060 98 83-114
1,2-Dichloroethane-d4 (S) % 103 80-114
4-Bromofluorobenzene (S) % 103 80-113
Toluene-d8 (S) % 99 80-108

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

497169
EPA 8260

EPA 8260
8260 MSV UST-WATER

Associated Lab Samples: 60254337002, 60254337003, 60254337004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2033893
Associated Lab Samples: 60254337002, 60254337003, 60254337004

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 10/05/17 00:21
Ethylbenzene ug/L ND 1.0 10/05/17 00:21
Toluene ug/L ND 1.0 10/05/17 00:21
Xylene (Total) ug/L ND 3.0 10/05/17 00:21
1,2-Dichloroethane-d4 (S) % 97 80-114 10/05/17 00:21
4-Bromofluorobenzene (S) % 98 80-113 10/05/17 00:21
Toluene-d8 (S) % 97 80-108 10/05/17 00:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2033894LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.220 101 82-115
Ethylbenzene ug/L 19.820 99 83-112
Toluene ug/L 19.720 99 78-113
Xylene (Total) ug/L 60.160 100 83-114
1,2-Dichloroethane-d4 (S) % 101 80-114
4-Bromofluorobenzene (S) % 99 80-113
Toluene-d8 (S) % 100 80-108

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM

Pace Analytical Services, LLC
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

497680
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60254337001

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2036026
Associated Lab Samples: 60254337001

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 10/07/17 18:23

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2036027LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 97 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2036028MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60254337001

2036029

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L M15 126 80-12088 12 15510.0 16.4 14.5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC.Date: 10/10/2017 04:54 PM
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

497695
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60254337002, 60254337003, 60254337004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 2036420
Associated Lab Samples: 60254337002, 60254337003, 60254337004

Matrix: Water

Analyzed

Sulfate mg/L ND 1.0 10/08/17 21:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

2036421LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfate mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

2036422MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60254337002

2036423

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Sulfate mg/L M1500 139 80-120150 3 155001150 1850 1900

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Kansas CityPASI-K

BATCH QUALIFIERS

Batch: 497060
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: 497169
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60254337
11145957 JOHNSTON FEDERAL

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60254337001 497830 497899GW-11145957-092717-SP-MW-1 EPA 3010 EPA 6010
60254337002 497830 497899GW-11145957-092717-SP-MW-2 EPA 3010 EPA 6010
60254337003 497830 497899GW-11145957-092717-SP-MW-3 EPA 3010 EPA 6010
60254337004 497830 497899GW-11145957-092717-SP-MW-4 EPA 3010 EPA 6010

60254337001 497060GW-11145957-092717-SP-MW-1 EPA 8260

60254337002 497169GW-11145957-092717-SP-MW-2 EPA 8260
60254337003 497169GW-11145957-092717-SP-MW-3 EPA 8260
60254337004 497169GW-11145957-092717-SP-MW-4 EPA 8260

60254337001 497680GW-11145957-092717-SP-MW-1 EPA 300.0

60254337002 497695GW-11145957-092717-SP-MW-2 EPA 300.0
60254337003 497695GW-11145957-092717-SP-MW-3 EPA 300.0
60254337004 497695GW-11145957-092717-SP-MW-4 EPA 300.0
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