J. Brady Crouch

ConocoPhillips Company
Risk Management & Remediation
Program Manager

600 N. Dairy Ashford

V ® ®
ConocoPhillips 2

Houston, TX 77079
Phone: 832-486-3016

Mr. Randolph Bayliss, P. E.

District 11l & IV Hydrologist

New Mexico Oil Conservation Division
1220 South St. Francis Dr.

Santa Fe, NM 87505

March 21, 2017

Re: NMOCD Case No. 3R-431, 2016 Annual Groundwater Monitoring and Remediation
Report

Dear Mr. Bayliss:

Enclosed is the 2016 Annual Groundwater Monitoring and Remediation Report for the Howell K No. 1
site. This report, prepared by GHD Services, Inc., contains the results of groundwater monitoring and
remediation activities in 2016. :

Please let me know if you have any questions.

J. Brady Crouch

Enc



2016 Annual Groundwater Monitoring and
Remediation Report

ConocoPhillips Howell K No. 1
San Juan County, New Mexico
APIl# 30-045-09313

NMOCD # 3R-431

ConocoPhillips Company

GHD | 6121 Indian School Rd NE Suite 200 Albuquerque NM 87110 USA
074928| Report No 8 | March 21, 2017



Table of Contents

1. g (oo [N L1 Ao o DRSPS 1
1 S T = 7= Vo e o 10 o PR 1
2. Metals TreatMENt ........ooi et e e e e e e e s abe e e aees 2
2.1 Second pH Adjustment EVENt SUMMANY .......c.cvviiiiie e e e e e e e e eanaee s 2
3. Groundwater Monitoring Summary, Methodology, and Analytical Results............c.cccceviiieiiiiiiiennns 2
3.1 Groundwater Monitoring SUMMEAIY ........cuuiiiiiiiie et 2
3.2  Groundwater Monitoring MethodolOgy..........ccuviiiiiie i 2
3.3  Groundwater Monitoring Analytical RESUILS ..........ccoeeiiiiiiiiiiiie e 3
4, Conclusions and ReCOMMENAALIONS.........ciii i e e e e e e e e e e e e e e e eeeaan 4

Figure Index

Figure 1 Site Vicinity Map

Figure 2 Site Plan

Figure 3 Geological Cross Section

Figure 4 March 2016 Groundwater Potentiometric Surface Map
Figure 5 July 2016 Groundwater Potentiometric Surface Map

Figure 6 September 2016 Groundwater Potentiometric Surface Map

Figure 7 2016 Groundwater Concentration Map

Table Index

Table 1 Site History Timeline

Table 2 Monitoring Well Specifications and Groundwater Elevations
Table 3 Field Parameters Summary
Table 4 Groundwater Analytical Results Summary

Appendix Index

Appendix A Groundwater Laboratory Analytical Reports

GHD | 2016 Annual Groundwater Monitoring Report | 074928 (8) | Page i



Introduction

This report details the results of quarterly groundwater monitoring activities and remediation
conducted by GHD Services, Inc. (GHD) during 2016 at the ConocoPhillips Company
(ConocoPhillips) Howell K No. 1 site (hereafter referred to as the “Site”). The Site is located on
Bureau of Land Management (BLM) land, approximately 2 mile southeast of Navajo Lake State
Park and 10 miles east of Aztec in Unit Letter K, Section 21, Township 30N, Range 8W of San Juan
County, New Mexico. Geographical coordinates for the Site are 36° 47’ 40.34” North, 107° 41’ 4.70”
West. The Site consists of a natural gas well and associated equipment. The location and general
features of the Site are presented on Figures 1 and 2, respectively.

1.1 Background

The environmental investigation at the Site began in August 2005 with the excavation of
approximately 4,000 cubic yards of hydrocarbon impacted soil from an area southwest of the Howell
K No. 1 wellhead. The impacted soil was discovered during below grade tank removal activities.
The final dimensions of the excavation were 70 feet by 50 feet by 36 feet deep. Groundwater was
encountered at a depth of approximately 34 feet below ground surface (bgs). Once this extent had
been reached, the excavation activities were stopped due to the inability of the equipment to
operate safely at this depth; however, the vertical limits of the hydrocarbon impact had not been
delineated. The excavation was backfilled with clean soil. In March 2006, one groundwater
monitoring well, MW 1, was installed by Envirotech in the area of the backfilled excavation.

A transition in Site consulting responsibilities resulted in a gap in continuous groundwater
monitoring in 2006. Tetra Tech sampled groundwater monitoring well MW 1 from November 2007
until August of 2008, when three additional monitoring wells MW 2, MW 3 and MW 4 were installed
at the Site by WDC Exploration and Wells of Peralta, New Mexico under Tetra Tech observation.
Groundwater monitoring well MW 2 was installed up gradient of MW 1 and monitoring wells MW 3
and MW 4 were installed in the down gradient direction. The additional wells were installed in
response to a request by the New Mexico Oil Conservation Division (NMOCD) for Site
characterization and additional laboratory analyses.

A generalized geologic cross section was compiled using subsurface data collected from each
boring location during installation of monitoring wells MW 2, MW 3, and MW 4. Monitoring wells MW
2 and MW 4 are represented on the cross section which is presented as Figure 3.

October 2008 marked the first quarterly groundwater monitoring event to include all four monitoring
wells. BTEX analysis was discontinued following the December 2010 sampling event which
represented eight consecutive quarters of BTEX constituents below laboratory detection limits in
samples from all Site monitoring wells. Analyses for dissolved iron, dissolved manganese, sulfate,
and fluoride were continued quarterly through October 2011. Analyses for sulfate and fluoride were
discontinued after the September 2014 sampling event.

On June 15, 2011, Site consulting responsibilities were transferred from Tetra Tech to GHD of
Albugquerque, New Mexico.
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Apparent settling of the backfill soils in the vicinity of monitoring well MW 1 resulted in damage to
the casing, ultimately rendering it unusable. The well was plugged and abandoned and a
replacement well, MW 1R, was installed during August of 2013 under GHD management.

Treatment of dissolved phase iron and manganese was begun in November 2014 with the
introduction of dilute sodium hydroxide solution into site wells to affect a pH adjustment of
groundwater. A second injection event was conducted in May 2015 and a third in October 2016
(see Section 2).

A more detailed summary of the Howell K No. 1 site history is presented in Table 1.

Metals Treatment

21 Third pH Adjustment Event Summary

Dissolved manganese in monitoring wells MW -R, MW-3, and MW4, and dissolved iron in MW-1R,
were reduced significantly as a result of the first pH adjustment event, conducted November 2014.
However, as concentrations began to rebound, albeit to just above New Mexico Water Quality
Control Commission (NMWQCC) standards, it was determined that a second injection event was
warranted. GHD concluded in their treatability study for the Site that the full effect of pH adjustment
would likely require multiple injection events. A second pH adjustment event was indeed performed
on May 11 and 12, 2015 and a third on October 21 and 24, 2016. The third pH adjustment event
consisted of mixing thirty gallons of sodium hydroxide with 4,000 gallons of water and introducing by
batches into MW-1R, MW-4 and into MW-3.

Groundwater Monitoring Summary, Methodology,
and Analytical Results

3.1 Groundwater Monitoring Summary

Quarterly groundwater monitoring events were conducted in 2016 on March 31, July 14,
September 7, and November 30, 2016. Data from all of these events are included in the Appendix
tables.

3.2 Groundwater Monitoring Methodology

Groundwater levels were measured using an oil/water interface probe prior to sampling. These data
are presented in Table 2. Groundwater flow direction continues to be generally to the west.
Groundwater potentiometric surface maps for the March, July, and September 2016 monitoring
events are presented as Figures 4, 5, and 6, respectively. A potentiometric surface map was not
prepared for the November event due to erroneous groundwater elevations, likely as a result of the
third injection event performed in October. Groundwater elevations had apparently not yet returned
to static conditions, based on historical groundwater flow data.

GHD | 2016 Annual Groundwater Monitoring Report | 074928 (8) | Page 2



Prior to sample collection, monitoring wells MW-1R, MW-2, MW-3, and MW-4 were purged of at
least three casing volumes of water. A 1.5 inch, polyethylene, dedicated bailer was used to purge
and to collect the groundwater samples. Field parameters including pH, conductivity, dissolved
oxygen, temperature, and oxidation/reduction potential were measured periodically during purging
and recorded. Field parameters are summarized on Table 3. The purge water generated during the
event was disposed of in the on Site produced water tank. The 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. All groundwater samples collected in 2016 were
analyzed for dissolved iron, dissolved manganese by EPA Method 6010 and sulfate by EPA Method
300.0.

3.3 Groundwater Monitoring Analytical Results

The NMWAQCC regulates that groundwater quality in New Mexico under Title 20, Chapter 6, Part 2,
Section 3103 of the New Mexico Administrative Code (20.6.2.3103 NMAC). Groundwater quality
standards have been set for the protection of human health, domestic water supply, and irrigation
use. Groundwater concentrations above NMWQCC standards during the 2016 sampling events are
discussed below:

March 2016

e Dissolved manganese - The NMWQCC groundwater quality standard for dissolved manganese
is 0.2 mg/L. The groundwater samples collected from MW-1R and MW-4 contained dissolved
manganese at concentrations of 0.538 and 4.23 milligrams per liter (mg/L), respectively.

e Sulfate — The NMWQCC groundwater quality standard for sulfate is 600 mg/L. The
groundwater samples collected from MW-1R, MW-2, MW-3, and MW-4 contained sulfate
concentrations of 1,600, 1,580, 1,850, and 3,150 ug/L, respectively.

July 2016

e Dissolved manganese - The groundwater samples collected from MW 1R and MW 4 contained
dissolved manganese at concentrations of 0.81 and 5.8 mg/L, respectively.

e Sulfate - The groundwater samples collected from MW-1R, MW-2, MW-3, and MW-4 contained
sulfate concentrations of 1,730, 1,880, 1,600, and 2,930 ug/L, respectively.

e Dissolved manganese — The groundwater samples collected from MW-1R and MW-4 contained
dissolved manganese at concentrations of 1.1 mg/L and 7.3 mg/L, respectively.

e Sulfate - The groundwater samples collected from MW-1R, MW-2, MW-3, and MW-4 contained
sulfate concentrations of 1,920, 1,710, 1,960, and 3,130 ug/L, respectively.

November 2016

e The only well sampled in November 2016, MW-2, did not contain manganese above the
laboratory detection limit and contained a sulfate concentration of 1,670 mg/L.

Table 4 summarizes the analytical results from groundwater sampling completed during 2016. The
corresponding laboratory analytical reports, including quality control summaries, are presented in
Appendix A.
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Conclusions and Recommendations

Substantial decline of dissolved iron and dissolved manganese concentrations was observed
immediately following the second pH adjustment event in May 2015. However, concentrations of
dissolved manganese have shown the potential for significant rebound, especially in MW-4. Sulfate
concentrations in groundwater have shown to be as high in up-gradient MW-2 as in all other Site
wells, indicating that this constituent is at background concentration and not as a result from the
historical release.

Additional pH adjustment injections are recommended to treat the remaining dissolved iron and
manganese concentrations observed in Site groundwater. The continuation of quarterly
groundwater monitoring is also recommended.
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Table 1

Site History Timeline
ConocoPhillips Company
San Juan County, New Mexico
Howell K No. 1

Date/Time Period

Event/Action

Description/Comments

July 26, through August
18, 2005

Initial Site assessment

Environmental investigation began with the excavation of approximately 4000 cubic
yards of impacted soil from an area southwest of the Howell K No.1 well head.
Impacted soils were discovered during the removal activities of a below grade tank.
Dimensions of the excavation were approximately 70 feet long by 50 feet wide by 36
feet deep. Groundwater was encountered at approximately 34 feet and soils were still
impacted at 36 feet deep, the point at which excavation machinery was stopped at the
practical limit for safe operation. The total vertical extent of hydrocarbon impacts were
not completely delineated. Soil was treated with approximately 600 gallons of
potassium permanganate solution. The excavation area was backfilled with clean soil.

March 10, 2006

Groundwater monitor well
installation

One ground water monitor well, MW-1, was installed in the area of the backfilled
excavation by Envirotech.

March 31, 2006

Site transfer

ConocoPhillips Company completed acquisition of Burlington Resources.

March and June 2007

Groundwater monitoring
not performed

After the acquisition of Burlington Resources by ConocoPhillips, consulting
responsibilities were transferred from Lode Star LLC of Farmington New Mexico to
Tetra Tech of Albuquerque.

November 9, 2007
through March 19, 2008

Groundwater monitoring

Tetra Tech began sampling the Howell K No. 1 site quarterly in November 2007.
Groundwater was sampled from MW-1 and was analyzed for BTEX constituents. No
constituents were detected at levels that exceeded the NMWQCC standards.

Additional monitoring

QOil Conservation Division of NM Energy, Minerals, and Resources Dept. indicates

April 1, 2008 requested by OCD additi.onal investigation and sampling is necessary for closure consideration during a
meeting with Glenn Von Gonten.
Groundwater monitoring of MW-1 was postponed after it was found that there was an
Groundwater monitoring obstruction caused by settling and shifting of the MW-1 casing. It was determined that
July 23, 2008 the obstruction could be avoided by using a smaller bailer to collect samples.

postponed

Sampling was postponed and was set to follow upcoming monitor well installation so
that proper sampling materials could be used.

August 13 and 14, 2008

Groundwater monitor well
installation and
groundwater monitoring

Three additional groundwater monitor wells (MW-2, MW-3 and MW-4) were installed
by WDC and overseen by Tetra Tech. MW-2 was installed upgradient of MW-1. Both
MW-3 and MW-4 were installed downgradient of MW-1. All wells were developed by
purging approximately 80 gallons of water using a surge block and a purge pump. A
sample was collected from MW-1 on August 14th. A 1/2-inch disposable bailer was
used to avoid an obstruction in MW-1. The sample was analyzed for BTEX
constituents. All constituents were below NMWQCC standards.

October 24, 2008

Groundwater monitoring

Third quarter 2008 groundwater monitoring was completed and was the first quarter of
sampling to include all four monitor wells on site. A baseline analytical suite was
completed including major ions, total metals, semi-volatile organic compounds
(SVOCs), volatile organic compounds (VOCs) including BTEX, diesel range organics,
and gasoline range organics. All BTEX constituents were below NMWQCC standards.
All four wells were above the standard for sulfate.

January 30, 2009

4th quarter 2008
groundwater monitoring

Tetra Tech conducted fourth quarter 2008 groundwater monitoring at the site for BTEX
constituents in all four monitor wells. All wells were below NMWQCC standards for
BTEX.

September 25,2009

2009 annual groundwater
monitoring

Tetra Tech conducted 2009 annual groundwater monitoring of MW-2, MW-3 and MW-
4 for BTEX, dissoved iron, dissolved manganese, sulfate, and fluoride. All three wells
were below NMWQCC standards for BTEX. All three wells were above standard for
sulfate. Dissolved manganese was above standard in MW-3 and MW-4 and flouride
was above standard in MW-4. Dissolved metals analyses conducted for the first time
since standards are based on dissolved metals testing. OCD concurred, allowing total
metals testing to be discontinued.

October 18, 2009

Groundwater monitoring

Tetra Tech conducted 2009 annual groundwater monitoring of MW-1 for BTEX,
dissoved iron, dissolved manganese, sulfate, and fluoride. MW-1 was below
NMWQCC standards for BTEX. Sulfate, dissolved manganese and dissolved iron
were above standards in MW-1.

December 15, 2010

Groundwater monitoring

Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX, dissolved
iron, dissolved manganese, sulfate and flouride. All four monitor wells were below
NMWQCC standards for BTEX . All four monitor wells were above the standard for
sulfate. MW-1, MW-3 and MW-4 were above standard for dissolved manganese and
MW-1 and MW-3 were also above the standard for dissolved iron.

March 30, 2010

Groundwater monitoring

Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX, dissolved
iron, dissolved manganese, and sulfate. All four monitor wells were below NMWQCC
standards for BTEX. All four monitor wells were above the standard for sulfate. MW-1,
MW-3 and MW-4 were also above the standard for dissolved manganese.
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Table 1

Site History Timeline
ConocoPhillips Company
San Juan County, New Mexico
Howell K No. 1

Date/Time Period

Event/Action

Description/Comments

June 8, 2010

Groundwater monitoring

Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX, dissolved
iron, dissolved manganese, and sulfate. All four monitor wells were below NMWQCC

standards for BTEX. All four monitor wells were above the standard for sulfate. MW-1,

MW-3 and MW-4 were above the standard for dissolved manganese. MW-1 was also

above the standard for dissolved iron.

September 23,2010

Groundwater monitoring

Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX, dissolved
iron, dissolved manganese, fluoride and sulfate. All four monitor wells were below
NMWQCC standards for BTEX. All four monitor wells were above the standard for
sulfate. MW-1, MW-3 and MW-4 were above the standard for dissolved manganese .
MW-1 was also above standard for dissolved iron.

December 15,2010

Groundwater monitoring

Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX, dissolved
iron, dissolved manganese, fluoride and sulfate. MW-3 was observed to be dry during
this monitoring event, which was likely due to an interface probe malfunction. MW-1,
MW-2 and MW-4 were sampled. All three sampled monitor wells are below NMWQCC
standards for BTEX . MW-1 and MW-4 were above the the standards for sulfate,
dissolved manganese, and dissolved iron. Monitor well MW-4 was also found to be
above the the standard for fluoride.

March 15, 2011

Groundwater monitoring

First quarter of groundwater monitoring with BTEX analysis discontinued due to eight
consecutive quarters of data below the standards being reached; MW-1, MW-2, MW-
3, and MW-4 were sampled and analyzed for dissolved iron, dissolved manganese,
fluoride and sulfate.

June 15, 2011

Transfer of site
consulting responsibilities

On June 15, 2011, site consulting responsibilities were transferred from Tetra Tech of
Albuquerque, NM to Conestoga-Rovers & Associates (CRA) of Albuquerque, NM.

June 23, 2011

Groundwater monitoring

MW-1, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron,
dissolved manganese, fluoride and sulfate.

October 11 and 12,
2011

Groundwater monitoring

MW-1, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron,
dissolved manganese, fluoride and sulfate.

October 3, 2012

Groundwater monitoring

MW-1, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron,
dissolved manganese, fluoride and sulfate.

July 19,2013

Plugging & Abandoning
and Well Installation

National EWP, with CRA oversight, plugged and abandoned MW-1 and drilled and
installed MW-1R.

September 17, 2013

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron,
dissolved manganese, fluoride and sulfate.

October 1, 2013

Groundwater monitoring

MW-1R sampled and analyzed for metals treatability study.

September 23, 2014

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron,
dissolved manganese, dissolved sodium, fluoride and sulfate.

November 13-14, 2014

pH adjustment

A dilute sodium hydroxide solution was injected into MW-1R, MW-3, and MW-4.

December 17, 2014

Groundwater monitoring

A post-injection round of groundwater sampling was conducted. MW-1R, MW-3, and
MW-4 were sampled and analyzed for iron, dissolved iron, manganese, dissolved
manganese, and dissolved sodium.

February 11, 2015

Groundwater monitoring

A post-injection round of groundwater sampling was conducted. MW-1R, MW-3, and
MW-4 were sampled and analyzed for iron, dissolved iron, manganese, dissolved
manganese, and dissolved sodium.

March 18, 2015

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron and
manganese, total iron and manganese, and dissolved sodium.

May 11, 2015

pH adjustment

A second pH adjustment injection event was conducted @ MW-1R, MW-3, and MW-4.

June 17, 2015

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron and
manganese, total iron and manganese, and dissolved sodium.

September 22, 2015

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron and
manganese, total iron and manganese, and dissolved sodium.

December 2, 2015

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved iron and
manganese, total iron and manganese, and dissolved sodium.

March 31, 2016

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for sulfate, dissolved
iron and manganese, total iron and manganese, and dissolved sodium.

July 14, 2016

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for sulfate, dissolved
iron, manganese, and sodium.

September 6 - 7, 2016

Groundwater monitoring

MW-1R, MW-2, MW-3, and MW-4 were sampled and analyzed for sulfate, dissolved
iron and manganese, total iron and manganese, and dissolved sodium.

October 21 & 24, 2016

pH adjustment

A third pH adjustment injection event was conducted @ MW-1R, MW-3, and MW-4.

November 30, 2016

Groundwater monitoring

MW-2 was sampled and analyzed for sulfate, dissolved iron, and dissolved
manganese.




Page 1 of 3
Table 2

Monitoring Well Specifications And Groundwater Elevations
ConocoPhillips Company
Howell K No. 1
San Juan County, New Mexico

Total Elevation* Screen Date Depth to
Well ID |Depth (ft (f) (TOC) Interval (ft Measured Groundwater | Relative Water Level
bgs) below TOC) (ft below TOC)
3/22/2006 28.54 69.30
6/21/2006 29.15 68.69
10/19/2006 27.83 70.01
12/12/2006 28.22 69.62
3/1/2007 NM NM
6/1/2007 NM NM
11/9/2007 29.03 68.81
1/15/2008 28.34 69.50
3/19/2008 NM NM
7/23/2008 28.46 69.38
10/24/2008 29.91 67.93
MW-1 3747 9784 21-36 1/30/2009 28.37 69.47
9/25/2009 29.95 67.89
10/18/2009 29.97 67.87
12/15/2009 29.51 -0
3/30/2010 28.18 -
6/8/2010 28.38 -0
9/23/2010 29.51 -
12/15/2010 28.82 -
3/15/2011 28.51 -
6/24/2011 28.92 -
10/11/2011 30.43 -0
10/3/2012 31.39 -0
7/19/2013 Well Plugged and Abandoned
9/17/2013 30.83 65.86
9/23/2014 31.37 65.32
12/17/2014 30.61 66.08
2/11/2015 30.33 66.36
3/18/2015 30.15 66.54
MW-1R | 43.89 96.69 29 - 42 6/17/2015 30.26 66.43
9/22/2015 31.44 65.25
12/2/2015 31.14 65.55
3/31/2016 30.54 66.15
7/14/2016 31.73 64.96
9/6/2016 33.94 62.75
11/30/2016 31.74 64.95
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Table 2

Monitoring Well Specifications And Groundwater Elevations
ConocoPhillips Company
Howell K No. 1
San Juan County, New Mexico

Total Elevation* Screen Date Depth to
Well ID |Depth (ft (f) (TOC) Interval (ft Measured Groundwater | Relative Water Level
bgs) below TOC) (ft below TOC)
10/24/2008 25.74 69.54
1/30/2009 24.74 70.54
9/25/2009 26.48 68.80
12/15/2009 25.97 69.31
3/30/2010 24.67 70.61
6/8/2010 24.84 70.44
9/23/2010 26.38 68.90
12/15/2010 25.68 69.60
3/15/2011 25.05 70.23
6/24/2011 26.70 68.58
10/11/2011 27.10 68.18
MW-2 30.81 95.28 21-36 10/3/2012 27.99 67.29
9/17/2013 28.53 66.75
9/23/2014 29.10 66.18
12/17/2014 28.52 66.76
2/11/2015 28.18 67.10
3/18/2015 27.97 67.31
6/17/2015 28.16 67.12
9/22/2015 29.37 65.91
12/2/2015 29.07 66.21
3/31/2016 28.47 66.81
7/14/2016 29.65 65.63
9/6/2016 29.83 65.45
11/30/2016 29.85 65.43
10/24/2008 26.95 68.49
1/30/2009 25.92 69.52
9/25/2009 27.57 67.87
12/15/2009 27.05 68.39
3/30/2010 25.79 69.65
6/8/2010 26.02 69.42
9/23/2010 27.35 68.09
12/15/2010 DRY -
3/15/2011 26.19 69.25
6/24/2011 26.70 68.74
10/11/2011 28.15 67.29
MW-3 37.47 95.44 19-34 10/3/2012 29.02 66.42
9/17/2013 29.58 65.86
9/23/2014 30.12 65.32
12/17/2014 29.47 65.97
2/11/2015 29.16 66.28
3/18/2015 28.95 66.49
6/17/2015 29.17 66.27
9/22/2015 30.34 65.10
12/2/2015 29.97 65.47
3/31/2016 29.38 66.06
7/14/2016 30.60 64.84
9/6/2016 30.80 64.64
11/30/2016 29.62 65.82

GHD 074928 (8)
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Table 2

Monitoring Well Specifications And Groundwater Elevations
ConocoPhillips Company
Howell K No. 1
San Juan County, New Mexico

Total Elevation* Screen Date Depth to
Well ID |Depth (ft (f) (TOC) Interval (ft Measured Groundwater | Relative Water Level
bgs) below TOC) (ft below TOC)
10/24/2008 NM NM
1/30/2009 26.00 69.36
9/25/2009 27.64 67.72
12/15/2009 27.14 68.22
3/30/2010 25.87 69.49
6/8/2010 26.09 69.27
9/23/2010 27.31 68.05
12/15/2010 26.75 68.61
3/15/2011 26.26 69.10
6/24/2011 26.76 68.60
10/11/2011 28.20 67.16
MW-4 34.66 95.36 17-32 10/3/2012 29.06 66.30
9/17/2013 29.62 65.74
9/23/2014 31.20 64.16
12/17/2014 29.50 65.86
2/11/2015 29.22 66.14
3/18/2015 29.01 66.35
6/17/2015 29.22 66.14
9/22/2015 30.38 64.98
12/2/2015 30.05 65.31
3/31/2016 29.45 65.91
7/14/2016 30.68 64.68
9/6/2017 30.86 64.50
11/30/2017 29.68 65.68

Notes:

*Casing elevations are based on an arbitrary 100 ft relative surface elevation set at the gas well head

ft = Feet
bgs = below ground surface
TOC = Top of casing

NM = Not measured
(1) Groundwater elevations can not be calculated accurately due to continual shifting of the PVC casing in
previously excavated area of MW-1. Well eventualy plugged, abandoned and replaced by MW-1R.

GHD 074928 (8)
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Table 3

Field Parameters Summary
ConocoPhillips Company

Howell K No. 1

San Juan County, New Mexico

Temperature Conductivity DO Volume
Well ID | Sample Date (°C) pH TDS (g/L) (uS/cm) (mg/L) | ORP (mV) | (gallons)

2/11/2015 15.54 7.01 5.661 8709 2.33 -53.0 2.25
3/18/2015 15.75 7.93 2.100 3270 -- -26.0 6.50

6/17/2015 No parameters collected due to low well volume.

MW-1R 9/22/2015 No parameters collected due to low well volume.
12/2/2015 14.81 8.01 2.176 3348 2.40 -122.4 6.00
3/31/2016 17.69 7.44 2.000 3160 6.58 -20.0 6.25
7/14/2016 14.74 7.02 2.061 3171 9.02 38.2 6.00
9/6/2016 14.54 7.06 2.001 3077 1.43 -21.2 4.60
3/18/2015 14.80 7.32 1.900 3030 -- 77.0 5.75
6/17/2015 14.30 6.36 1.720 2645 3.24 28.4 5.75
9/22/2015 14.12 8.90 1.910 2936 3.72 29.2 4.75
MW-2 12/2/2015 13.84 7.52 2.046 3147 2.59 -66.1 5.00
3/31/2016 15.71 7.14 1.800 2810 6.15 104.0 5.25
9/6/2016 13.59 6.87 1.885 2852 3.86 43.5 4.50
7/14/2016 14.12 7.11 1.939 2981 3.60 51.3 5.00
11/30/2016 14.03 7.38 -- 2920 2.43 77.5 4.50
2/11/2015 14.94 5.61 5.885 9055 2.70 -55.4 3.50
3/18/2015 15.20 7.66 2.200 3410 -- 0.0 3.75
6/17/2015 15.08 11.62 2.870 4410 3.16 -138.1 3.50
MW-3 9/22/2015 14.76 10.90 2.490 3841 5.10 -32.1 2.75
12/2/2015 14.26 9.57 2.453 3774 4.40 -73.9 3.00
3/31/2016 17.01 7.71 2.100 3290 6.42 -10.0 3.50
7/14/2016 14.80 7.33 2.149 3307 3.00 64.3 3.25
9/6/2016 14.42 7.86 2.048 3150 3.48 -8.8 2.75
2/11/2015 15.22 11.47 11.470 17644 2.08 -94.2 2.50
3/18/2015 15.25 9.52 3.800 603 -- -73.0 2.67
6/17/2015 15.19 11.24 3.360 5169 1.77 -112.1 2.75
MW-4 9/22/2015 14.68 7.75 3.570 5485 2.77 56.9 2.00
12/2/2015 14.76 7.98 3.914 6022 2.40 -113.6 2.25
3/31/2016 16.48 7.52 3.800 5970 7.64 -26.0 2.50
7/14/2016 14.62 6.83 3.418 5259 5.97 37.9 2.25
9/6/2016 14.28 6.74 3.285 5053 2.12 -20.6 2.00

Notes:

TDS = total dissolved solids

DO = dissolved oxygen
ORP = oxidation-reduction potential
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Table 4

Groundwater Laboratory Analytical Results Summary

ConocoPhillips Company

Howell K No. 1
San Juan County, New Mexico

Xylenes Iron Manganese Dissolved
Well ID Sample ID Date B Tol Ethylbenzene (total) Fluoride | Sulfate | (dissolved) (dissolved) Iron (total) Manganese Sodium
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (total) (mg/L) (mg/L)

NMWQCC Groundwater Quality Standards 0.01 0.75 0.75 0.62 1.6 600 1 0.2 NE NE NE

MW-1 3/22/2006 ND ND 0.001 0.002 -- -- -- -- - - -

MW-1 6/21/2006 0.0014 0.0014 ND 0.0106 -- -- -- -- -- -- --

MW-1 10/19/2006 ND ND ND 0.0011 -- -- -- -- - - -

MW-1 12/12/2006 ND 0.0005 0.0004 0.0021 - -- -- -- -- -- --

MW-1 11/9/2007 <0.0005 | <0.0007 < 0.0008 < 0.0009 -- -- -- -- - - -

MW-1 1/15/2008 <0.0005 | <0.0007 < 0.0008 < 0.0008 -- -- -- -- -- -- --

MW-1 3/19/2008 <0.0005 | <0.0005 < 0.0005 < 0.0005 -- -- -- -- - - -

MW-1 8/14/2008 <0.0005 | <0.0005 < 0.0005 < 0.0005 -- -- -- -- -- -- --

MW-1 10/24/2008 | <0.0005 | <0.0005 < 0.0005 < 0.0005 <20 2390 - - - -- --

MW-1 MW-1 1/30/2009 <0.0005 | <0.0005 < 0.0005 < 0.0005 -- -- -- -- -- -- --

MW-1 10/18/2009 [ <0.0005 | <0.0005 < 0.0005 < 0.0005 0.88 3840 2.24 17.4 - - -

MW-1 12/15/2009 | <0.0005 | <0.0005 < 0.0005 < 0.0005 <50 3290 1.7 16.5 -- -- -

MW-1 3/30/2010 <0.0005 | <0.0005 < 0.0005 < 0.0005 - 2950 0.87 14.9 - - -

MW-1 6/8/2010 <0.0005 | <0.0005 < 0.0005 < 0.0005 -- 2570 11.2 14.7 -- - -

MW-1 9/23/2010 <0.001 <0.001 <0.001 <0.001 <0.5 2740 4.43 13.4 - - -

MW-1 12/15/2010 <0.001 <0.001 <0.001 <0.001 <05 2230 9.72 11.1 -- - -

MW-1 3/15/2011 - - - - 0.654 2360 20 11.4 - - -

GW-74928-062311-PG-04 6/23/2011 - - - - <0.50 2970 <0.1 10.7 -- - -

GW-074928-101211-CM-006 10/12/2011 - - - - 0.28 2940 <0.05 9.6 - - -

GW-074928-100312-CM-MW-1 10/3/2012 -- -- -- -- 0.56 3280 16.7 6.1 -- -- --

GW-074928-091713-CM-MW-1R 9/17/2013 - - - - 1.1 5100 2.8 3.8 - - -
GW-074928-092314-CB-MW-1R 9/23/2014 -- -- -- -- 0.89 1860 0.18 2.2 -- -- 259

- 11/13/2014 pH ADJUSTMENT EVENT
GW-074928-121414-CM-MW-1R 12/17/2014 - - - - - - <0.05 < 0.005 53.2 1.8 702
GW-074928-021115-CK-MW-1R 2/11/2015 - - - - - - <0.05 0.028 28.5 1.1 426
GW-074928-031815-CM-MW-1R 3/18/2015 - - - - - - 0.052 0.19 6.56 0.378 349
- 5/11/2015 2nd pH ADJUSTMENT EVENT
MW-1R GW-074928-061715-CB-MW-1R 6/17/2015 -- -- -- -- -- -- 0.081 < 0.005 23 0.062 595
GW-074928-061715-CB-DUP 6/17/2015 - - - -- -- -- 0.066 < 0.005 - - 603
GW-075928-092215-CB-MW-1R 9/22/2015 - - - - - - 1.8 0.36 13.2 0.652 531
GW-075928-12215-CB-MW-1R 12/2/12015 - - - - - - 0.91 0.28 30.1 1.38 414
GW-074928-033116-CM-MW-1R 3/31/2016 -- -- -- -- -- 1600 0.177 0.538 15.5 1.02 285
GW-074928-071416-JK-MW-1R 7/14/2016 - - - - - 1730 0.1 0.81 - - 232
GW-074928-090716-SP-MW-1R 9/07/2016 -- -- -- -- -- 1920 0.083 1.1 4.44 1.25 225
10/21/2016 3rd pH ADJUSTMENT EVENT
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Table 4

Groundwater Laboratory Analytical Results Summary

ConocoPhillips Company

Howell K No. 1
San Juan County, New Mexico

Xylenes Iron Manganese Dissolved
Well ID Sample ID Date B Tol Ethylbenzene (total) Fluoride | Sulfate | (dissolved) (dissolved) Iron (total) Manganese Sodium
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (total) (mg/L) (mg/L)
MW-2 10/24/2008 | <0.0005 | <0.0005 < 0.0005 < 0.0005 <2 1480 - - - - -
MW-2 1/30/2009 <0.0005 | <0.0005 < 0.0005 < 0.0005 - - - - - - -
MW-2 9/25/2009 <0.0005 | <0.0005 < 0.0005 < 0.0005 1.09 1700 <0.02 < 0.005 - - -
MW-2 12/15/2009 | <0.0005 | <0.0005 < 0.0005 < 0.0005 <100 1570 <0.02 < 0.005 - - -
MW-2 3/30/2010 <0.0005 | <0.0005 < 0.0005 < 0.0005 - 1410 <0.02 0.14 - - -
MW-2 6/8/2010 <0.0005 | <0.0005 < 0.0005 < 0.0005 - 1460 0.0544 0.0093 - - -
MW-2 9/23/2010 <0.001 <0.001 <0.001 <0.001 <0.5 1760 <0.02 < 0.005 - - -
MW-2 12/15/2010 <0.001 <0.001 <0.001 <0.001 1.01 1890 <0.02 < 0.005 - - -
MW-2 3/15/2011 - - - - 1.21 1680 <0.02 0.0096 - - -
GW-74928-062311-PG-01 6/23/2011 - - - - 1.3 1990 <01 <0.015 - - -
GW-074928-101211-CM-007 10/12/2011 - - - - 0.93 1680 0.873 0.0297 - - -
GW-074928-100312-CM-MW-2 10/3/2012 - - - - 1.1 1850 <0.05 0.0055 - - -
GW-074928-091713-CM-MW-2 9/17/2013 - - - - 1.1 2420 <0.05 < 0.005 - - -
MW-2 GW-074928-092314-CB-MW-2 9/23/2014 - - - - 0.95 1610 <0.05 < 0.005 - - 156
- 11/13/2014 pH ADJUSTMENT EVENT
GW-074928-031815-CM-MW-2 3/18/2015 - - - - - [ - [ 005 ] 0.028 25 0.518 153
- 5/11/2015 2nd pH ADJUSTMENT EVENT
GW-074928-061715-CB-MW-2 6/17/2015 - - - - - - <0.05 0.01 49.7 0.96 163
GW-074928-092215-CB-MW-2 9/22/2015 - - - - - - 0.054 0.013 96.3 2.11 156
GW-074928-092215-CB-DUP 9/22/2015 - - - - - - <0.05 0.0078 - - 164
GW-074928-12215-CB-MW-2 12/2/2015 - - - - - - <0.05 < 0.005 136 2.74 162
GW-074928-033116-CM-MW-2 3/31/2016 - - - - - 1580 0.0554 0.0072 20.3 0.568 155
GW-074928-071416-JK-MW-2 7/14/2016 - - - - - 1880 <0.05 < 0.005 - - 145
GW-074928-0907 16-SP-MW-2 9/07/2016 - - - - - 1710 <0.05 < 0.005 152 3.56 158
GW-074928-090716-SP-DUP 9/07/2016 - - - - - 1680 <0.05 < 0.005 < 0.050* 0.005 159
10/21/2016 3rd pH ADJUSTMENT EVENT
GW-074928-113016-JK-MW-2 11/30/2016 -- -- -- -- -- 1670 < 0.05 0.0084 -- -- --
MW-3 10/24/2008 | <0.0005 | <0.0005 < 0.0005 < 0.0005 <2 1480 - - - - -
MW-3 1/30/2009 <0.0005 | <0.0005 < 0.0005 < 0.0005 - - -- -- -- -- --
MW-3 9/25/2009 <0.0005 | <0.0005 < 0.0005 < 0.0005 1 1840 <0.02 0.38 - - -
MW-3 12/15/2009 | <0.0005 | <0.0005 < 0.0005 < 0.0005 <50 2500 1.35 0.32 - - -
MW-3 3/30/2010 <0.0005 | <0.0005 < 0.0005 < 0.0005 - 1890 <0.02 0.43 - - -
MW-3 6/8/2010 <0.0005 | <0.0005 < 0.0005 < 0.0005 - 1630 0.0573 0.383 - - -
MW-3 9/23/2010 <0.001 <0.001 <0.001 <0.001 0.751 1960 <0.02 0.35 - - -
MW-3 3/15/2011 - - - - 1.11 1890 <0.02 0.572 - - -
GW-74928-062311-PG-02 6/23/2011 - - - - 1.2 2190 <01 0.846 - - -
GW-074928-101211-CM-008 10/12/2011 - - - - 0.81 1980 <0.05 0.254 - - -
GW-074928-100312-CM-MW-3 10/3/2012 - - - - 0.95 2080 <0.05 0.25 - - -
GW-074928-091713-CM-MW-3 9/17/2013 - - - - 0.91 2740 <0.05 0.32 - - -
MW-3 GW-074928-092313-CB-MW-3 9/23/2014 - - - - 0.75 1840 <0.05 0.036 - - 260
- 11/13/2014 pH ADJUSTMENT EVENT
GW-074928-121714-CM-MW-3 12/17/2014 - - - - - - <0.05 < 0.005 73.0 4.3 496
GW-074928-021115-CK-MW-3 2/11/2015 - - - - - - <0.05 0.12 133 7.07 274
GW-074928-031815-CM-MW3 3/18/2015 - - - - - - 0.13 0.21 48 2.75 263
- 5/11/2015 2nd pH ADJUSTMENT EVENT
GW-074928-061715-CB-MW-3 6/17/2015 - - - - - - 0.2 0.0092 47.6 1.6 812
GW-074928-092215-CB-MW-3 9/22/2015 - - - - - - <0.05 < 0.005 15.4 1.23 493
GW-074928-12215-CB-MW-3 12/2/2015 - - - - - - 0.34 0.024 30.3 1.47 427
GW-074928-12215-CB-DUP 12/2/2015 - - - - - - 0.18 0.027 9.9 0.894 393
GW-074928-033116-CM-MW-3 3/31/2016 - - - - - 1850 <0.05 0.156 19.3 2.69 317
GW-074928-071416-JK-MW-3 7/14/2016 - - - - - 1600 <0.05 0.094 - - 291
GW-074928-0907 16-SP-MW-3 9/07/2016 - - - - - 1960 0.51 0.075 45.5 2.94 304
10/21/2016 3rd pH ADJUSTMENT EVENT
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Table 4

Groundwater Laboratory Analytical Results Summary

ConocoPhillips Company
Howell K No. 1
San Juan County, New Mexico

Xylenes Iron Manganese Dissolved
Well ID Sample ID Date B Tol Ethylb (total) Fluoride | Sulfate | (dissolved) (dissolved) Iron (total) Manganese Sodium

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (total) (mg/L) (mg/L)

MW-4 10/24/2008 | <0.0005 | <0.0005 < 0.0005 < 0.0005 2.43 3400 -- -- -- -- -

MwW-4 1/30/2009 <0.0005 | <0.0005 < 0.0005 < 0.0005 - - - -- -- -- --

MW-4 9/25/2009 <0.001 <0.001 <0.001 <0.001 2.47 3860 <0.02 7.8 -- -- --

MW-4 12/15/2009 <0.001 <0.001 <0.001 <0.001 <50 4540 0.03 7.4 - - -

MW-4 3/30/2010 <0.001 <0.001 <0.001 <0.001 -- 3970 <0.02 7.83 -- -- --

MW-4 6/8/2010 <0.001 <0.001 <0.001 <0.001 - 3490 0.0607 7.97 - - -

MW-4 9/23/2010 <0.001 <0.001 <0.001 <0.001 1.81 3750 <0.02 9.73 -- -- --

MW-4 12/15/2010 0.0011 <0.001 <0.001 <0.001 247 4310 0.223 8.64 - - -

MW-4 3/15/2011 -- -- -- -- 2.76 3990 0.522 11 -- -- --

GW-74928-062311-PG-03 6/23/2011 - - - - 24 4400 0.492 111 - - -

GW-074928-101211-CM-005 10/12/2011 -- -- -- -- 1.9 4120 2.75 15.6 -- -- --

GW-074928-100312-CM-MW-4 10/3/2012 - - - - 21 4280 2 18 - - -

GW-074928-100312-CM-DUP 10/3/2012 - - - - - -- 2.2 18.4 -- -- --

GW-074928-091713-CM-MW-4 9/17/2013 - - - - 2.2 4040 1.1 15.6 - - -

GW-074928-091713-CM-DUP 9/17/2013 - - - - - -- 1.2 16.7 -- -- --
MW-4 GW-074928-092314-CB-MW-4 9/23/2014 - - - - 1.8 3080 0.58 16.2 - - 709

-- 11/13/2014 pH ADJUSTMENT EVENT
GW-074928-121714-CM-MW-4 12/17/2014 - - - - - - 0.073 < 0.005 7.1 0.28 1150
GW-074928-121714-CM-DUP 12/17/2014 - - - - - - <0.05 < 0.005 - - 1180
GW-074928-021115-CK-MW-4 2/11/2015 - - - - - - <0.05 < 0.005 1.54 0.739 1140
GW-074928-031815-CMMW4 3/18/2015 - - - - - - <0.05 0.011 7.3 0.326 960
- 5/11/2015 2nd pH ADJUSTMENT EVENT
GW-074928-061715-CB-MW-4 6/17/2015 - - - - - - <0.05 < 0.005 75.0 2.2 948
GW-074928-092215-CB-MW-4 9/22/2015 - - - - - - <0.05 0.63 85.1 3.31 650
GW-074928-12215-CB-MW-4 12/2/2015 - - - - - - <0.05 1.5 48.7 4.45 647
GW-074928-033116-CM-MW-4 3/31/2016 - - - - - 3150 0.182 4.23 171 5.88 690
GW-074928-033116-CM-DUP 3/31/2016 - - - - - -- 0.158 4.14 -- -- 688
GW-074928-071416-JK-MW-4 7/14/2016 - - - - - 2930 0.074 5.8 - - 516
GW-074928-090716-SP-MW-4 9/07/2016 -- -- -- -- -- 3130 0.14 7.3 18.6 7.78 554
10/21/2016 3rd pH ADJUSTMENT EVENT
Notes:

MW = monitoring well
NMWQCC = New Mexico Water Quality Control Commission

Constituents in BOLD are in excess of NMWQCC groundwater quality standards

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

< 1.0 = below laboratory detection limit of 1.0 mg/L

-- = not analyzed

ND = not detected
NE = Not Established

* =
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Pace Analytical Services, Inc.

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665
April 11, 2016
Jeffrey Walker

GHD Services, Inc

6121 Indian School Rd NE
Ste 200

Albuquerque, NM 87110

RE: Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Dear Jeffrey Walker:

Enclosed are the analytical results for sample(s) received by the laboratory on April 01, 2016. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI 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,
Dtce Jranaggn

Alice Flanagan
alice.flanagan@pacelabs.com
Project Manager

Enclosures

cc: Angela Bown, GHD Services, Inc,
Cassie Brown, GHD Services, Inc,
Cale Kanack, GHD

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 19




Pace Analytical Services, Inc.

aCBAﬂalyﬁca/ ’ 9608 Loiret Bivd.

3 Lenexa, KS 66219
www.pacelabs.com (913)599-5665

CERTIFICATIONS

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Kansas Certification IDs

9608 Loiret Boulevard, Lenexa, KS 66219 Louisiana Certification #: 03055

WY STR Certification #: 2456.01 Nevada Certification #: KS000212008A

Arkansas Certification #: 15-016-0 Oklahoma Certification #: 9205/9935

Illinois Certification #: 003097 Texas Certification #: T104704407

lowa Certification #: 118 Utah Certification #: KS00021

Kansas/NELAP Certification #: E-10116 Kansas Field Laboratory Accreditation: # E-92587

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 19



ace Analytical

www.pacelabs.com

Project:
Pace Project No.:

074928 COP Howell K No. 1
60216115

SAMPLE SUMMARY

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Lab ID

Sample ID

Matrix

Date Collected

Date Received

60216115001
60216115002
60216115003
60216115004
60216115005

GW-074928-033116-CM-MW-1
GW-074928-033116-CM-MW-2
GW-074928-033116-CM-MW-3
GW-074928-033116-CM-MW-4
GW-074928-033116-CM-DUP

Water
Water
Water
Water
Water

03/31/16 11:35
03/31/16 11:00
03/31/16 11:45
03/31/16 11:25
03/31/16 00:00

04/01/16 08:50
04/01/16 08:50
04/01/16 08:50
04/01/16 08:50
04/01/16 08:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 19



ace Analytical

www.pacelabs.com

Project:
Pace Project No.:

074928 COP Howell K No. 1
60216115

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Analytes

Lab ID Sample ID Method Analysts Reported
60216115001 GW-074928-033116-CM-MW-1 EPA 6010 SMW 2
EPA 6010 SMW 3

EPA 300.0 oL 1

60216115002 GW-074928-033116-CM-MW-2 EPA 6010 SMW 2
EPA 6010 SMW 3

EPA 300.0 oL 1

60216115003 GW-074928-033116-CM-MW-3 EPA 6010 SMW 2
EPA 6010 SMW 3

EPA 300.0 oL 1

60216115004 GW-074928-033116-CM-MW-4 EPA 6010 SMW 2
EPA 6010 SMW 3

EPA 300.0 oL 1

60216115005 GW-074928-033116-CM-DUP EPA 6010 SMW 3

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 4 of 19



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Method: EPA 6010

Description: 6010 MET ICP

Client: GHD Services_ COP NM
Date: April 11, 2016

General Information:
4 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 19



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Method: EPA 6010

Description: 6010 MET ICP, Dissolved
Client: GHD Services_ COP NM
Date: April 11, 2016

General Information:
5 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 6 of 19



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Method: EPA 300.0

Description: 300.0 IC Anions 28 Days
Client: GHD Services_ COP NM
Date: April 11, 2016

General Information:
4 samples were analyzed for EPA 300.0. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 7 of 19



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Project: 074928 COP Howell K No. 1

Pace Project No.: 60216115

Pace Analytical Services, Inc.
9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: GW-074928-033116-CM-

Lab ID: 60216115001 Collected: 03/31/16 11:35 Received: 04/01/16 08:50 Matrix: Water

MW-1
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 15500 ug/L 50.0 1 04/04/16 15:45 04/07/16 10:07 7439-89-6
Manganese 1020 ug/L 5.0 1 04/04/16 15:45 04/07/16 10:07 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 177 ug/L 50.0 1 04/04/16 15:45 04/07/16 14:52 7439-89-6
Manganese, Dissolved 538 ug/L 5.0 1 04/04/16 15:45 04/07/16 11:55 7439-96-5
Sodium, Dissolved 285000 ug/L 500 1 04/04/16 15:45 04/07/16 14:52 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1600 mg/L 200 200 04/09/16 18:43 14808-79-8

Date: 04/11/2016 09:52 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

ANALYTICAL RESULTS

Project: 074928 COP Howell K No. 1

Pace Project No.: 60216115

Pace Analytical Services, Inc.
9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

Sample: GW-074928-033116-CM-

Lab ID: 60216115002 Collected: 03/31/16 11:00 Received: 04/01/16 08:50 Matrix: Water

MW-2
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 20300 ug/L 50.0 1 04/04/16 15:45 04/07/16 10:22 7439-89-6
Manganese 568 ug/L 5.0 1 04/04/16 15:45 04/07/16 10:22 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 55.4 ug/L 50.0 1 04/04/16 15:45 04/07/16 14:56 7439-89-6
Manganese, Dissolved 7.2 ug/L 5.0 1 04/04/16 15:45 04/07/16 11:59 7439-96-5
Sodium, Dissolved 155000 ug/L 500 1 04/04/16 15:45 04/07/16 14:56 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1580 mg/L 200 200 04/09/16 18:57 14808-79-8

Date: 04/11/2016 09:52 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 9 of 19



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Project: 074928 COP Howell K No. 1

Pace Project No.: 60216115

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-033116-CM-

Lab ID: 60216115003 Collected: 03/31/16 11:45 Received: 04/01/16 08:50 Matrix: Water

MW-3
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 19300 ug/L 50.0 1 04/04/16 15:45 04/07/16 10:26 7439-89-6
Manganese 2690 ug/L 5.0 1 04/04/16 15:45 04/07/16 10:26 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved ND ug/L 50.0 1 04/04/16 15:45 04/07/16 15:00 7439-89-6
Manganese, Dissolved 156 ug/L 5.0 1 04/04/16 15:45 04/07/16 12:03 7439-96-5
Sodium, Dissolved 317000 ug/L 500 1 04/04/16 15:45 04/07/16 15:00 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1850 mg/L 200 200 04/09/16 19:11 14808-79-8

Date: 04/11/2016 09:52 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 10 of 19
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www.pacelabs.com

ANALYTICAL RESULTS

Project: 074928 COP Howell K No. 1

Pace Project No.: 60216115

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-033116-CM-

Lab ID: 60216115004  Collected: 03/31/16 11:25 Received: 04/01/16 08:50 Matrix: Water

MW-4
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 17100 ug/L 50.0 1 04/04/16 15:45 04/07/16 10:30 7439-89-6
Manganese 5880 ug/L 5.0 1 04/04/16 15:45 04/07/16 10:30 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 182 ug/L 50.0 1 04/04/16 15:45 04/07/16 15:04 7439-89-6
Manganese, Dissolved 4230 ug/L 5.0 1 04/04/16 15:45 04/07/16 12:14 7439-96-5
Sodium, Dissolved 690000 ug/L 2500 5 04/04/16 15:45 04/07/16 15:08 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 3150 mg/L 500 500 04/09/16 19:25 14808-79-8

Date: 04/11/2016 09:52 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project: 074928 COP Howell K No. 1

Pace Project No.: 60216115

Pace Analytical Services, Inc.
9608 Loiret Blvd.
Lenexa, KS 66219

ANALYTICAL RESULTS

(913)599-5665

Sample: GW-074928-033116-CM-
DUP

Parameters

Lab ID: 60216115005 Collected: 03/31/16 00:00 Received: 04/01/16 08:50 Matrix: Water

Results

Units Report Limit DF Prepared Analyzed CAS No.

Qual

6010 MET ICP, Dissolved

Iron, Dissolved
Manganese, Dissolved
Sodium, Dissolved

Date: 04/11/2016 09:52 AM

Analytical Method: EPA 6010 Preparation Method: EPA 3010

158 ug/L 50.0 1 04/04/16 15:45 04/07/16 15:12 7439-89-6
4140 ug/L 5.0 1 04/04/16 15:45 04/07/16 12:18 7439-96-5
688000 ug/L 2500 5 04/04/16 15:45 04/07/16 15:58 7440-23-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 12 of 19
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QUALITY CONTROL DATA

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QC Batch: MPRP/35426 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET
Associated Lab Samples: 60216115001, 60216115002, 60216115003, 60216115004

METHOD BLANK: 1735612 Matrix: Water
Associated Lab Samples: 60216115001, 60216115002, 60216115003, 60216115004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron ug/L ND 50.0 04/07/16 10:00
Manganese ug/L ND 5.0 04/07/16 10:00
LABORATORY CONTROL SAMPLE: 1735613
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Iron ug/L 10000 10100 101 80-120
Manganese ug/L 1000 978 98 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1735614 1735615
MS MSD
60216115001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Iron ug/L 15500 10000 10000 26600 26300 111 108 75-125 1 20
Manganese ug/L 1020 1000 1000 1960 1960 94 94  75-125 0 20

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 04/11/2016 09:52 AM without the written consent of Pace Analytical Services, Inc..

Page 13 of 19
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www.pacelabs.com

QUALITY CONTROL DATA

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

QC Batch: MPRP/35427 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 6010 MET Dissolved
Associated Lab Samples: 60216115001, 60216115002, 60216115003, 60216115004, 60216115005

Analysis Description:

METHOD BLANK: 1735616 Matrix: Water
Associated Lab Samples: 60216115001, 60216115002, 60216115003, 60216115004, 60216115005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved ug/L ND 50.0 04/07/16 14:38
Manganese, Dissolved ug/L ND 5.0 04/07/16 11:29
Sodium, Dissolved ug/L ND 500 04/07/16 14:38

LABORATORY CONTROL SAMPLE: 1735617

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron, Dissolved ug/L 10000 10300 103 80-120
Manganese, Dissolved ug/L 1000 992 99 80-120
Sodium, Dissolved ug/L 10000 10100 101 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1735618 1735619

MS MSD

60216170001  Spike Spike MS MSD MS MSD Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec RPD RPD Qual

Iron, Dissolved ug/L 3030 10000 10000 13200 13300 101 103 1 20
Manganese, Dissolved ug/L 0.21 mg/L 1000 1000 1190 1200 98 99 1 20
Sodium, Dissolved ug/L 64000 10000 10000 73200 73500 92 94 0 20

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 04/11/2016 09:52 AM without the written consent of Pace Analytical Services, Inc..

Page 14 of 19



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: 074928 COP Howell K No. 1

Pace Project No.: 60216115

QC Batch: WETA/38915 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60216115001, 60216115002, 60216115003, 60216115004

METHOD BLANK: 1738929
60216115001, 60216115002, 60216115003, 60216115004

Associated Lab Samples:

Matrix: Water

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 1.0 04/09/16 09:15
LABORATORY CONTROL SAMPLE: 1738930
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 5 4.9 97 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1738931 1738932
MS MSD
60216140002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 36.6 25 25 61.5 61.4 99 99 80-120 0 15
MATRIX SPIKE SAMPLE: 1738933
60216140004 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 358 250 605 99 80-120

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.

Date: 04/11/2016 09:52 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

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.

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 04/11/2016 09:52 AM without the written consent of Pace Analytical Services, Inc.. Page 16 of 19
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Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 074928 COP Howell K No. 1
Pace Project No.: 60216115

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60216115001 GW-074928-033116-CM-MW-1 EPA 3010 MPRP/35426 EPA 6010 ICP/25920
60216115002 GW-074928-033116-CM-MW-2 EPA 3010 MPRP/35426 EPA 6010 ICP/25920
60216115003 GW-074928-033116-CM-MW-3 EPA 3010 MPRP/35426 EPA 6010 ICP/25920
60216115004 GW-074928-033116-CM-MW-4 EPA 3010 MPRP/35426 EPA 6010 ICP/25920
60216115001 GW-074928-033116-CM-MW-1 EPA 3010 MPRP/35427 EPA 6010 ICP/25919
60216115002 GW-074928-033116-CM-MW-2 EPA 3010 MPRP/35427 EPA 6010 ICP/25919
60216115003 GW-074928-033116-CM-MW-3 EPA 3010 MPRP/35427 EPA 6010 ICP/25919
60216115004 GW-074928-033116-CM-MW-4 EPA 3010 MPRP/35427 EPA 6010 ICP/25919
60216115005 GW-074928-033116-CM-DUP EPA 3010 MPRP/35427 EPA 6010 ICP/25919
60216115001 GW-074928-033116-CM-MW-1 EPA 300.0 WETA/38915
60216115002 GW-074928-033116-CM-MW-2 EPA 300.0 WETA/38915
60216115003 GW-074928-033116-CM-MW-3 EPA 300.0 WETA/38915
60216115004 GW-074928-033116-CM-MW-4 EPA 300.0 WETA/38915

Date: 04/11/2016 09:52 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 17 of 19



7 WO#:60216115
Analyti I Sample Condition Upon Receipt
Z- LA

wiavw, pacalahs corm ESI TeCh Spec Client

Client Name: é)/’/ﬂ — Cgf Optional

Courier: FedE)g} ups VIAO Clayl PEXDO ECIO Pace 0 Other O Client 0 [Proj Due Date:
Tracking #: 6<% Blos 2057 Pace Shipping Label Used? Yes O  NoA&T Proj Name:
Custody Seal on Cooler/Box Present: Yes @ NoO Sealsintact: Yes®&  No O

Packing Material: Bubble Wrap Bubble Bags (I Foam (& None [ Other O
CF+1.0  [CF 0.0
Thermometer Used: T-239 262 Type of Ice: Blue None O Samples received on ice, cooling process has begun.

Cooler Temperature: v.L (ElEECT) Date and initials of pers xamining
Temperature should be above freezing to 6°C ORI 'K /{7 2?%7} 2
Chain of Custody present: [Aes ONo OINA 1. '
Chain of Custody filled out: BYes ONo ONA .
Chain of Custody relinquished: Pfes ONo ON/A 3.
Sampler name & signature on COC: Pes ONo CIN/A 4.
[Samples arrived within holding time: Aves ONo ONA 5,
Short Hold Time analyses (<72hr): Oves QN{) OnA - g,
Rush Turn Around Time requested: Oves [dNo LINA |7,
Sufficient volume: Aves ONo ONA [,
Correct containers used: JAves UNo [IN/A
Pace containers used: ,dYes Ono OnNA o,
Containers intact: HPfes Ono ONA |10,
Unpreserved 5035A soils frozen wi/in 48hrs? Oves ONo [2MA |11,
IFiltered volume received for dissolved tests? Wes ONo CINA |12,
Sample labels match COC: Clves CINo [IN/A
Includes date/time/ID/analyses mMatrix: 13.
IAll containers needing preservation have been checked. HAlyes ONo LCINA
vAv:It ;()En;?\lr:eel‘;s() ?nen?grgaz;is.ervatlon are found to be in compliance 6 R ”
Exceptions: VOA, Coliform, O&G, WI-DRO (water) OYes )Z'No Lr;i::-lagl\gtr;n L?éis:tg’ied
Trip Blank present: Clyes Qﬁo Oina
Pace Trip Blank lot # (if purchased): 15.
Headspace in VOA vials ( >6mm): O Oht I;N/A

. |16.
Project sampled in USDA Regulated Area: Oves [INo I:m/»‘\ 17. List State:
Additional labels attached to 5035A vials in the field? Olves [INo Iz</A iy
Client Notification/ Resolution: Copy COC to Client? Y /w Field Data Required? Y / N
g ersaLs ogcted. atertime: [ \hon unpacking coole, i 520 min. recheck
Comments/ Resolution: Isample temps.

T | Start: Start:
g [ l / / ; End: End:

Project Manager Review: A ;”/F/ Datéﬂ'}' / j ./ / (/ Temp: Temp:

F-KS-C-004-Rev.4, 30June 2015
Page 18 of 19
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Pace Analytical Services, Inc.

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

July 28, 2016

Christine Mathews

GHD Services, Inc.

6212 Indian School Rd. NE St2
Albuguerque, NM 87110

RE: Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652

Dear Christine Mathews:

Enclosed are the analytical results for sample(s) received by the laboratory on July 15, 2016. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI 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,
Lleee Sptten
Alice Spiller

alice.spiller@pacelabs.com
Project Manager

Enclosures

cc: Angela Bown, GHD Services, Inc,
Jeffrey Walker, GHD Services, Inc

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 17




Pace Analytical Services, Inc.

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacefabs.com (913)599-5665

CERTIFICATIONS

Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652

Kansas Certification IDs

9608 Loiret Boulevard, Lenexa, KS 66219 Louisiana Certification #: 03055

WY STR Certification #: 2456.01 Nevada Certification #: KS000212008A

Arkansas Certification #: 15-016-0 Oklahoma Certification #: 9205/9935

Illinois Certification #: 003097 Texas Certification #: T104704407

lowa Certification #: 118 Utah Certification #: KS00021

Kansas/NELAP Certification #: E-10116 Kansas Field Laboratory Accreditation: # E-92587

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 17



ace Analytical

www.pacelabs.com

Project:
Pace Project No.:

SAMPLE SUMMARY

074928 COP HOWELL K NO. 1

60223652

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Lab ID

Sample ID

Matrix

Date Collected

Date Received

60223652001
60223652002
60223652003
60223652004
60223652005

GW-074928-071416-JK-MW1
GW-074928-071416-JK-MW2
GW-074928-071416-JK-MW3
GW-074928-071416-JK-MW4
GW-074928-071416-JK-DUP

Water
Water
Water
Water
Water

07/14/16 08:45
07/14/16 09:30
07/14/16 10:15
07/14/16 11:00
07/14/16 00:00

07/15/16 08:40
07/15/16 08:40
07/15/16 08:40
07/15/16 08:40
07/15/16 08:40

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 17



ace Analytical

www.pacelabs.com

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652
Analytes
Lab ID Sample ID Method Analysts Reported
60223652001 GW-074928-071416-JK-MW1 EPA 6010 SMW 3
EPA 300.0 oL 1
60223652002 GW-074928-071416-JK-MW2 EPA 6010 SMW 3
EPA 300.0 oL 1
60223652003 GW-074928-071416-JK-MW3 EPA 6010 SMW 3
EPA 300.0 oL 1
60223652004 GW-074928-071416-JK-MW4 EPA 6010 SMW 3
EPA 300.0 oL 1
60223652005 GW-074928-071416-JK-DUP EPA 6010 SMW 3

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 4 of 17



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652

Method: EPA 6010

Description: 6010 MET ICP, Dissolved
Client: GHD Services_ COP NM
Date: July 28, 2016

General Information:
5 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
QC Batch: 439321
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 60223694001
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 1796758)
* Sodium, Dissolved
*MSD (Lab ID: 1796759)
* Sodium, Dissolved

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 17



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652

Method: EPA 300.0

Description: 300.0 IC Anions 28 Days
Client: GHD Services_ COP NM
Date: July 28, 2016

General Information:
4 samples were analyzed for EPA 300.0. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 6 of 17



ace Analytical

www.pacelabs.com

Project:

Pace Project No.: 60223652

Pace Analytical Services, Inc.
9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

ANALYTICAL RESULTS

074928 COP HOWELL K NO. 1

Sample: GW-074928-071416-JK-

Lab ID: 60223652001

Collected: 07/14/16 08:45 Received: 07/15/16 08:40 Matrix: Water

MW1
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 0.10 mg/L 0.050 1 07/20/16 11:15 07/21/16 10:29 7439-89-6
Manganese, Dissolved 0.81 mg/L 0.0050 1 07/20/16 11:15 07/21/16 10:29 7439-96-5
Sodium, Dissolved 232 mg/L 0.50 1 07/20/16 11:15 07/21/16 10:29 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1730 mg/L 200 200 07/28/16 10:52 14808-79-8

Date: 07/28/2016 03:33 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 7 of 17



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

ANALYTICAL RESULTS

Project: 074928 COP HOWELL K NO. 1

Pace Project No.: 60223652

Sample: GW-074928-071416-JK-
MW2

Parameters

Lab ID: 60223652002 Collected: 07/14/16 09:30 Received: 07/15/16 08:40 Matrix: Water

Results Units Report Limit DF Prepared Analyzed CAS No.

Qual

6010 MET ICP, Dissolved

Iron, Dissolved
Manganese, Dissolved
Sodium, Dissolved

300.0 IC Anions 28 Days

Sulfate

Date: 07/28/2016 03:33 PM

Analytical Method: EPA 6010 Preparation Method: EPA 3010

ND mg/L 0.050 1 07/20/16 11:15 07/21/16 10:31 7439-89-6
ND mg/L 0.0050 1 07/20/16 11:15 07/21/16 10:31 7439-96-5
145 mg/L 0.50 1 07/20/16 11:15 07/21/16 10:31 7440-23-5

Analytical Method: EPA 300.0
1880 mg/L 200 200 07/28/16 11:07 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 8 of 17



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

ANALYTICAL RESULTS

Project: 074928 COP HOWELL K NO. 1

Pace Project No.: 60223652

Sample: GW-074928-071416-JK-
MW3

Parameters

Lab ID: 60223652003 Collected: 07/14/16 10:15 Received: 07/15/16 08:40 Matrix: Water

Results Units Report Limit DF Prepared Analyzed CAS No.

Qual

6010 MET ICP, Dissolved

Iron, Dissolved
Manganese, Dissolved
Sodium, Dissolved

300.0 IC Anions 28 Days

Sulfate

Date: 07/28/2016 03:33 PM

Analytical Method: EPA 6010 Preparation Method: EPA 3010

ND mg/L 0.050 1 07/20/16 11:15 07/21/16 10:34 7439-89-6
0.094 mg/L 0.0050 1 07/20/16 11:15 07/21/16 10:34 7439-96-5
201 mg/L 0.50 1 07/20/16 11:15 07/21/16 10:34 7440-23-5

Analytical Method: EPA 300.0
1600 mg/L 200 200 07/28/16 11:21 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

Pace Analytical
96!

Services, Inc.
08 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

ANALYTICAL RESULTS

Project: 074928 COP HOWELL K NO. 1

Pace Project No.: 60223652

Sample: GW-074928-071416-JK-
Mw4

Parameters

Lab ID: 60223652004 Collected: 07/14/16 11:00 Received: 07/15/16 08:40 Matrix: Water

Results Units Report Limit DF Prepared Analyzed CAS No.

Qual

6010 MET ICP, Dissolved

Iron, Dissolved
Manganese, Dissolved
Sodium, Dissolved

300.0 IC Anions 28 Days

Sulfate

Date: 07/28/2016 03:33 PM

Analytical Method: EPA 6010 Preparation Method: EPA 3010

0.074 mg/L 0.050 1 07/20/16 11:15 07/21/16 10:36 7439-89-6
5.8 mg/L 0.0050 1 07/20/16 11:15 07/21/16 10:36 7439-96-5
516 mg/L 25 5 07/20/16 11:15 07/21/16 10:17 7440-23-5

Analytical Method: EPA 300.0
2930 mg/L 500 500 07/28/16 11:36 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 10 of 17



ace Analytical

www.pacelabs.com

ANALYTICAL RESULTS

Project: 074928 COP HOWELL K NO. 1

Pace Project No.: 60223652

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-071416-JK-

Lab ID: 60223652005 Collected: 07/14/16 00:00 Received: 07/15/16 08:40 Matrix: Water

DUP
Parameters Results Units Report Limit DF Prepared CAS No. Qual
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 0.093 mg/L 0.050 1 07/20/16 11:15 07/21/16 10:39 7439-89-6
Manganese, Dissolved 0.79 mg/L 0.0050 1 07/20/16 11:15 07/21/16 10:39 7439-96-5
Sodium, Dissolved 223 mg/L 0.50 1 07/20/16 11:15 07/21/16 10:39 7440-23-5

Date: 07/28/2016 03:33 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 11 of 17



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QC Batch: 439321 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET Dissolved
Associated Lab Samples: 60223652001, 60223652002, 60223652003, 60223652004, 60223652005

METHOD BLANK: 1796756 Matrix: Water
Associated Lab Samples: 60223652001, 60223652002, 60223652003, 60223652004, 60223652005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved mg/L ND 0.050 07/21/16 09:59
Manganese, Dissolved mg/L ND 0.0050 07/21/16 09:59
Sodium, Dissolved mg/L ND 0.50 07/21/16 09:59

LABORATORY CONTROL SAMPLE: 1796757

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron, Dissolved mg/L 10 9.7 97 80-120
Manganese, Dissolved mg/L 1 0.97 97 80-120
Sodium, Dissolved mg/L 10 9.7 97 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1796758 1796759

MS MSD

60223694001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron, Dissolved mg/L ND 10 10 10.1 9.8 101 98 75-125 3 20
Manganese, Dissolved mg/L 8.4 ug/L 1 1 1.0 0.94 101 93 75-125 8 20
Sodium, Dissolved mg/L 359000 10 10 388 375 294 162 75-125 3 20 M1

ug/L

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/28/2016 03:33 PM without the written consent of Pace Analytical Services, Inc..

Page 12 of 17



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: 074928 COP HOWELL K NO. 1

Pace Project No.: 60223652

QC Batch: 440313 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60223652001, 60223652002, 60223652003, 60223652004

METHOD BLANK: 1801388
Associated Lab Samples:

Matrix: Water

60223652001, 60223652002, 60223652003, 60223652004

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 1.0 07/28/16 08:57
LABORATORY CONTROL SAMPLE: 1801389
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 5 5.4 108 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1801390 1801391
MS MSD
60223997002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 50.3 25 25 74.0 72.9 95 91 80-120 2 15

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 07/28/2016 03:33 PM without the written consent of Pace Analytical Services, Inc..

Page 13 of 17



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652

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.

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.

ANALYTE QUALIFIERS

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 07/28/2016 03:33 PM without the written consent of Pace Analytical Services, Inc.. Page 14 of 17



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 074928 COP HOWELL K NO. 1
Pace Project No.: 60223652

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60223652001 GW-074928-071416-JK-MW1 EPA 3010 439321 EPA 6010 439349
60223652002 GW-074928-071416-JK-MW2 EPA 3010 439321 EPA 6010 439349
60223652003 GW-074928-071416-JK-MW3 EPA 3010 439321 EPA 6010 439349
60223652004 GW-074928-071416-JK-MW4 EPA 3010 439321 EPA 6010 439349
60223652005 GW-074928-071416-JK-DUP EPA 3010 439321 EPA 6010 439349
60223652001 GW-074928-071416-JK-MW1 EPA 300.0 440313
60223652002 GW-074928-071416-JK-MW2 EPA 300.0 440313
60223652003 GW-074928-071416-JK-MW3 EPA 300.0 440313
60223652004 GW-074928-071416-JK-MW4 EPA 300.0 440313

Date: 07/28/2016 03:33 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 15 of 17
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G W

Sample Condition Upon Receipt
ESI Tech Spec Client

WO# : 60223652
RN IR

60223652

AFT

Client Name: Optional
Courier: FedEx m urPs VIAQO Clay O PEX O ECI O Pace @ Otherd Client [Proj Due Date:
Tracking #: (0703 \‘0“‘/\ 5‘6\\1 Pace Shipping Label Used? Yes 0  No [J Proj Name:
Custody Seal on Cooler/Box Present: Yes & NoO Sealsintact: Yes 8  NoO
Packing Material: Bubble Wrap O Bubble Bags O Foam O None Other O
Thermometer Used: 238 'I(‘:-F ‘° Type of Ic@ Blue None [ Samples received on ice, cooling process has begun.
Cooler Temperature: ],:Z (Gircigena) Date and initials of pgrson examining
Temperature should be above freezing to 6°C rontente: 5
Chain of Custody present: Mves One ONA 1,
Chain of Custody filled out: fBves ONo Ona P, (gt ‘mlgm ﬁf ﬁ‘/p
Chain of Custody relinquished: Byes DNo [Cnia 3, ﬁ ﬂM 00,00 .
ISampler name & signature on COC: Eves ONo ONA |4,
Samples arrived within holding time: k]Yes Ono OONA - |5,
IShort Hold Time analyses (<72hr): Oves MNo ONA |5,
Rush Turn Around Time requested: Oves Kno OnA 7.
Sufficient volume: Myes CNo ONA g,
ICorrect containers used: Byes ONo [OnA
Pace containers used: Myes Ono ONA g,
Containers intact: Kves Ono DN 10.
Unpreserved 5035A soils frozen w/in 48hrs? Oves Ono KINA 11,
Filtered volume received for dissolved tests? Oves ONo fINA [12,
Sample labels match COC: Elves Ono [N
Includes date/time/ID/analyses Matrix: Wl 13.
IAll containers needing preservation have been checked. Myves Ono On/a
vAinItﬁoEnFt)ilnrzlt':sonmen?glr?gag;s-ervatlon are found to be in compliance Mves ONo CINA e
Exceptions: VOA, Coliform, O&G, WI-DRO (water) Oves Ko SRR vy i
ITrip Blank present: Oves CNo {@N/A
Pace Trip Blank lot # (if purchased): 15.
Headspace in VOA vials ( >6mm): Oves ONo [BN/A

16.
Project sampled in USDA Regulated Area: Oves ONo KIna [17. List State:
IAdditional labels attached to 5035A vials in the field? Oves Ono KINA |18,
Client Notification/ Resolution: Copy COCto Client? Y / N Field Data Required? Y / N
DatefTime;
Comments/ Resolution: sample temps.

Start: [\ Start:
End: (\U) End:

Project Manager Review: AAF Date: 07/15/16 [Temp: Temp:

F-KS-C-004-Rev.4, 30June 2015
Page 16 of 17
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

September 26, 2016

Christine Mathews

GHD Services, Inc.

6212 Indian School Rd. NE St2
Albuguerque, NM 87110

RE: Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

Dear Christine Mathews:

Enclosed are the analytical results for sample(s) received by the laboratory on September 09, 2016.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI 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,
Lleee Sptten
Alice Spiller

alice.spiller@pacelabs.com
Project Manager

Enclosures

cc: Angela Bown, GHD Services, Inc,
Jeffrey Walker, GHD Services, Inc

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 20




Pace Analytical Services, Inc.

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacefabs.com (913)599-5665

CERTIFICATIONS

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

Kansas Certification IDs

9608 Loiret Boulevard, Lenexa, KS 66219 Louisiana Certification #: 03055

WY STR Certification #: 2456.01 Nevada Certification #: KS000212008A

Arkansas Certification #: 15-016-0 Oklahoma Certification #: 9205/9935

Illinois Certification #: 003097 Texas Certification #: T104704407

lowa Certification #: 118 Utah Certification #: KS00021

Kansas/NELAP Certification #: E-10116 Kansas Field Laboratory Accreditation: # E-92587

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 20



ace Analytical

www.pacelabs.com

Project:

Pace Project No.:

074928 COP HOWELLK NO 1
60227294

SAMPLE SUMMARY

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Lab ID

Sample ID

Matrix

Date Collected

Date Received

60227294001
60227294002
60227294003
60227294004
60227294005

GW-074928-090716-SP-MW-1R
GW-074928-090716-SP-MW-2
GW-074928-090716-SP-MW-3
GW-074928-090716-SP-MW-4
GW-074928-090716-SP-DUP

Water
Water
Water
Water
Water

09/07/16 19:35
09/07/16 19:20
09/07/16 19:50
09/07/16 19:43
09/07/16 00:00

09/09/16 08:50
09/09/16 08:50
09/09/16 08:50
09/09/16 08:50
09/09/16 08:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 20



ace Analytical

www.pacelabs.com

Project:

Pace Project No.:

074928 COP HOWELLK NO 1
60227294

SAMPLE ANALYTE COUNT

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Analytes

Lab ID Sample ID Method Analysts Reported
60227294001 GW-074928-090716-SP-MW-1R EPA 6010 TDS 2
EPA 6010 TDS 3

EPA 300.0 oL 1

60227294002 GW-074928-090716-SP-MW-2 EPA 6010 TDS 2
EPA 6010 TDS 3

EPA 300.0 oL 1

60227294003 GW-074928-090716-SP-MW-3 EPA 6010 TDS 2
EPA 6010 TDS 3

EPA 300.0 oL 1

60227294004 GW-074928-090716-SP-MW-4 EPA 6010 TDS 2
EPA 6010 TDS 3

EPA 300.0 oL 1

60227294005 GW-074928-090716-SP-DUP EPA 6010 TDS 2
EPA 6010 TDS 3

EPA 300.0 oL 1

without the written consent of Pace Analytical Services, Inc..

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Page 4 of 20



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

Method: EPA 6010

Description: 6010 MET ICP

Client: GHD Services_ COP NM
Date: September 26, 2016

General Information:
5 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
QC Batch: 446114
A matrix spike and/or matrix spike duplicate (MS/MSD) were performed on the following sample(s): 60227294002
M1: Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.
*MS (Lab ID: 1824045)
«Iron
* Manganese
* MSD (Lab ID: 1824046)
«Iron
* Manganese

Additional Comments:
Analyte Comments:

QC Batch: 446114
le: PDS recovery 89% for Mn
* GW-074928-090716-SP-MW-2 (Lab ID: 60227294002)
* Manganese
*MS (Lab ID: 1824045)
* Manganese

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 20



ace Analytical

www.pacelabs.com

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

PROJECT NARRATIVE

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Method: EPA 6010

Description: 6010 MET ICP

Client: GHD Services_ COP NM
Date: September 26, 2016

Analyte Comments:

QC Batch: 446114

le: PDS recovery 89% for Mn
«MSD (Lab ID: 1824046)
* Manganese

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 6 of 20



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

Method: EPA 6010

Description: 6010 MET ICP, Dissolved
Client: GHD Services_ COP NM
Date: September 26, 2016

General Information:
5 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 7 of 20



Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

Method: EPA 300.0

Description: 300.0 IC Anions 28 Days
Client: GHD Services_ COP NM
Date: September 26, 2016

General Information:
5 samples were analyzed for EPA 300.0. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 8 of 20



ace Analytical

www.pacelabs.com

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-090716-SP-

Lab ID: 60227294001

Collected: 09/07/16 19:35 Received: 09/09/16 08:50 Matrix: Water

MW-1R
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 4440 ug/L 50.0 1 09/12/16 12:15 09/13/16 15:16 7439-89-6
Manganese 1250 ug/L 5.0 1 09/12/16 12:15 09/13/16 15:16 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 0.083 mg/L 0.050 1 09/12/16 12:15 09/13/16 12:53 7439-89-6
Manganese, Dissolved 11 mg/L 0.0050 1 09/12/16 12:15 09/13/16 12:53 7439-96-5
Sodium, Dissolved 225 mg/L 0.50 1 09/12/16 12:15 09/13/16 12:53 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1920 mg/L 200 200 09/24/16 14:54 14808-79-8

Date: 09/26/2016 09:30 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 9 of 20



ace Analytical

www.pacelabs.com

Project: 074928 COP HOWELL K NO 1

Pace Project No.: 60227294

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

96

08 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-090716-SP-

Lab ID: 60227294002

Collected: 09/07/16 19:20 Received: 09/09/16 08:50 Matrix: Water

MW-2
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 152000 ug/L 50.0 1 09/12/16 12:15 09/13/16 15:19 7439-89-6 M1
Manganese 3560 ug/L 5.0 1 09/12/16 12:15 09/13/16 15:19 7439-96-5 1le,M1
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved ND mg/L 0.050 1 09/12/16 12:15 09/13/16 12:55 7439-89-6
Manganese, Dissolved ND mg/L 0.0050 1 09/12/16 12:15 09/13/16 12:55 7439-96-5
Sodium, Dissolved 158 mg/L 0.50 1 09/12/16 12:15 09/13/16 12:55 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1710 mg/L 200 200 09/24/16 15:08 14808-79-8

Date: 09/26/2016 09:30 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 10 of 20



ace Analytical

www.pacelabs.com

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

96

08 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-090716-SP-

Lab ID: 60227294003

Collected: 09/07/16 19:50 Received: 09/09/16 08:50 Matrix: Water

MW-3
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 45500 ug/L 50.0 1 09/12/16 12:15 09/13/16 15:28 7439-89-6
Manganese 2940 ug/L 5.0 1 09/12/16 12:15 09/13/16 15:28 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 0.51 mg/L 0.050 1 09/12/16 12:15 09/13/16 12:58 7439-89-6
Manganese, Dissolved 0.075 mg/L 0.0050 1 09/12/16 12:15 09/13/16 12:58 7439-96-5
Sodium, Dissolved 304 mg/L 0.50 1 09/12/16 12:15 09/13/16 12:58 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1960 mg/L 200 200 09/24/16 15:22 14808-79-8

Date: 09/26/2016 09:30 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 11 of 20



ace Analytical

www.pacelabs.com

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

96

08 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-090716-SP-

Lab ID: 60227294004

Collected: 09/07/16 19:43 Received: 09/09/16 08:50 Matrix: Water

MW-4
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron 18600 ug/L 50.0 1 09/12/16 12:15 09/13/16 15:35 7439-89-6
Manganese 7780 ug/L 5.0 1 09/12/16 12:15 09/13/16 15:35 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 0.14 mg/L 0.050 1 09/12/16 12:15 09/13/16 13:00 7439-89-6
Manganese, Dissolved 7.3 mg/L 0.0050 1 09/12/16 12:15 09/13/16 13:00 7439-96-5
Sodium, Dissolved 554 mg/L 1.0 2 09/12/16 12:15 09/13/16 13:10 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 3130 mg/L 500 500 09/24/16 15:36 14808-79-8

Date: 09/26/2016 09:30 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 12 of 20



ace Analytical

www.pacelabs.com

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

96

08 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Sample: GW-074928-090716-SP-

Lab ID: 60227294005

Collected: 09/07/16 00:00 Received: 09/09/16 08:50 Matrix: Water

DUP
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron ND ug/L 50.0 1 09/12/16 12:15 09/13/16 15:37 7439-89-6
Manganese 5.0 ug/L 5.0 1 09/12/16 12:15 09/13/16 15:37 7439-96-5
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved ND mg/L 0.050 1 09/12/16 12:15 09/13/16 13:08 7439-89-6
Manganese, Dissolved ND mg/L 0.0050 1 09/12/16 12:15 09/13/16 13:08 7439-96-5
Sodium, Dissolved 159 mg/L 0.50 1 09/12/16 12:15 09/13/16 13:08 7440-23-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1680 mg/L 200 200 09/24/16 15:50 14808-79-8

Date: 09/26/2016 09:30 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 13 of 20



Pace Analytical Services, Inc.

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

QC Batch: 446114 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET
Associated Lab Samples: 60227294001, 60227294002, 60227294003, 60227294004, 60227294005

METHOD BLANK: 1824043 Matrix: Water
Associated Lab Samples: 60227294001, 60227294002, 60227294003, 60227294004, 60227294005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron ug/L ND 50.0 09/13/16 15:12
Manganese ug/L ND 5.0 09/13/16 15:12

LABORATORY CONTROL SAMPLE: 1824044

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron ug/L 10000 10200 102 80-120
Manganese ug/L 1000 947 95 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1824045 1824046

MS MSD

60227294002 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron ug/L 152000 10000 10000 152000 157000 5 55 75-125 3 20M1
Manganese ug/L 3560 1000 1000 4140 4230 58 67 75-125 2 20 1e,M1

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 09/26/2016 09:30 AM without the written consent of Pace Analytical Services, Inc.. Page 14 of 20



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

QC Batch: 446110 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 6010 MET Dissolved
Associated Lab Samples: 60227294001, 60227294002, 60227294003, 60227294004, 60227294005

Analysis Description:

METHOD BLANK: 1824025 Matrix: Water
Associated Lab Samples: 60227294001, 60227294002, 60227294003, 60227294004, 60227294005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved mg/L ND 0.050 09/13/16 12:12
Manganese, Dissolved mg/L ND 0.0050 09/13/16 12:12
Sodium, Dissolved mg/L ND 0.50 09/13/16 12:12

LABORATORY CONTROL SAMPLE: 1824026

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers

Iron, Dissolved mg/L 10 10.1 101 80-120
Manganese, Dissolved mg/L 1 0.96 96 80-120
Sodium, Dissolved mg/L 10 9.6 96 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1824027 1824028

MS MSD

60227292002  Spike Spike MS MSD MS MSD Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec RPD RPD Qual
Iron, Dissolved mg/L 709 ug/L 10 10 10.9 10.9 102 102 0 20
Manganese, Dissolved mg/L 1670 ug/L 1 1 2.6 2.6 93 96 1 20
Sodium, Dissolved mg/L 95400 10 10 105 105 97 93 0 20
ug/L

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1824029 1824030

MS MSD

60227293005 Spike Spike MS MSD MS MSD Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec RPD RPD Qual
Iron, Dissolved mg/L 4600 ug/L 10 10 14.6 14.7 100 101 1 20
Manganese, Dissolved mg/L 2070 ug/L 1 1 3.0 3.0 94 95 0 20
Sodium, Dissolved mg/L 25400 10 10 35.8 35.9 103 105 1 20
ug/L

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 09/26/2016 09:30 AM without the written consent of Pace Analytical Services, Inc..

Page 15 of 20



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

Project: 074928 COP HOWELL K NO 1

Pace Project No.: 60227294

QC Batch: 447841 Analysis Method: EPA 300.0

QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60227294001, 60227294002, 60227294003, 60227294004, 60227294005

METHOD BLANK:
Associated Lab Samples:

1832280

Matrix: Water

60227294001, 60227294002, 60227294003, 60227294004, 60227294005

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 1.0 09/24/16 12:18
LABORATORY CONTROL SAMPLE: 1832281
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 5 4.8 96 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1832282 1832283
MS MSD
60227293002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 131 50 50 179 179 97 96 80-120 0 15
MATRIX SPIKE SAMPLE: 1832284
60227293005 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 104 50 155 103 80-120

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.

Date: 09/26/2016 09:30 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

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.

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.

ANALYTE QUALIFIERS

le PDS recovery 89% for Mn
M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 09/26/2016 09:30 AM without the written consent of Pace Analytical Services, Inc.. Page 17 of 20



ace Analytical

www.pacelabs.com

Pace Analytical Services, Inc.

QUALITY CONTROL DATA CROSS REFERENCE TABLE

9608 Loiret Blvd.
Lenexa, KS 66219
(913)599-5665

Project: 074928 COP HOWELL K NO 1
Pace Project No.: 60227294

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60227294001 GW-074928-090716-SP-MW-1R EPA 3010 446114 EPA 6010 446264
60227294002 GW-074928-090716-SP-MW-2 EPA 3010 446114 EPA 6010 446264
60227294003 GW-074928-090716-SP-MW-3 EPA 3010 446114 EPA 6010 446264
60227294004 GW-074928-090716-SP-MW-4 EPA 3010 446114 EPA 6010 446264
60227294005 GW-074928-090716-SP-DUP EPA 3010 446114 EPA 6010 446264
60227294001 GW-074928-090716-SP-MW-1R EPA 3010 446110 EPA 6010 446261
60227294002 GW-074928-090716-SP-MW-2 EPA 3010 446110 EPA 6010 446261
60227294003 GW-074928-090716-SP-MW-3 EPA 3010 446110 EPA 6010 446261
60227294004 GW-074928-090716-SP-MW-4 EPA 3010 446110 EPA 6010 446261
60227294005 GW-074928-090716-SP-DUP EPA 3010 446110 EPA 6010 446261
60227294001 GW-074928-090716-SP-MW-1R EPA 300.0 447841
60227294002 GW-074928-090716-SP-MW-2 EPA 300.0 447841
60227294003 GW-074928-090716-SP-MW-3 EPA 300.0 447841
60227294004 GW-074928-090716-SP-MW-4 EPA 300.0 447841
60227294005 GW-074928-090716-SP-DUP EPA 300.0 447841

Date: 09/26/2016 09:30 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 18 of 20



- WO# : 60227294
Fegprayteal NI
60227294

AF§
Client Name: GH Dl -Nw

Courier: FedEx® UPS O viAO Clay O PEX O ECIO Pace O  Xroads O Client O Other O

Tracking #: 9044’ 662 M9 Pace Shipping Label Used? Yes 2P NoDO
Custody Seal on Cooler/Box Present: Yes/ﬁ No O Seals intact: Yes 2T No O
Packing Material: Bubble Wrap-# Bubble Bags = Foam O None O Other O
- CF_-0.1
Thermometer Used: @ T-239 Type of Icex(WeP Blue None
Date and initials of person
Cooler Temperature (°C): As-read |.{ Corr. Factor cF +1.1 CF -041 Corrected _ 7. 7 xamining contentsqm YR for 4
Temperature should be above freezing to 6°C
Chain of Custody present: Pyes [INo CIN/A
Chain of Custody relinquished: [Aves CINo CIN/A
Samples arrived within holding time: Plves ONo  OInia
Short Hold Time analyses (<72hr): Oves BNo  CIN/A
Rush Turn Around Time requested: Oyes PINo [IN/A
ISufficient volume: 4lves [INo [IN/A
Correct containers used: fves ONo  [IN/A
Pace containers used: (AYes CINo [CIN/A
Containers intact: Pves ONo CNA
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Clves Clno P&K/A
Filtered volume received for dissolved tests? Pves ONo  CIN/A
Sample labels match COC: Date / time / ID / analyses ‘ﬁYes ONo  CIN/A
Samples contain multiple phases? Matrix:  wets” Clves [INo  [AN/A
Containers requiring pH preservation in compliance? }Zves CINo  ON/A
(HNOs, H,SQO,, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide)
(Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO)
Cyanide water sample checks: O N/A
Lead acetate strip turns dark? (Record only) Oves UNo
Potassium iodide test strip turns blue/purple? (Preserve) Oyes [No
ITrip Blank present: OvYes ONo MN/A
Headspace in VOA vials ( >6mm): Cves CINo &IN/A
[
Samples from USDA Regulated Area: State: Clves [INo  EAN/A
7
IAdditional labels attached to 5035A / TX1005 vials in the field? Oves ONo [AN/A
Client Notification/ Resolution: Copy COCtoClient? Y / N Field Data Required? Y / N
Person Contacted: Date/Time: [Temp Log: Record start and finish times
’ ’ —  — when unpacking cooler, if >20 min, recheck
Comments/ Resolution: fsample temps.
Start:  foe” Start:
End:  [°l? End:

Project Manager Review: alice Date: (9/09/16 [Temp: Temp:

F-KS-C-004-Rev.5, August 18, 2016
Page 19 of 20
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Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com

December 19, 2016

Jeffrey Walker

GHD Services, Inc

6121 Indian School Rd NE
Ste 200

Albuquerque, NM 87110

RE: Project: 074928 HOWELL K
Pace Project No.: 60233547

Dear Jeffrey Walker:

Enclosed are the analytical results for sample(s) received by the laboratory on December 03, 2016.
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

Enclosures

cc: Angela Bown, GHD Services, Inc,

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC.

(913)599-5665

Page 1 of 13



Pace Analytical Services, LLC

aCBAﬂalyﬁca/ ’ 9608 Loiret Bivd.

3 Lenexa, KS 66219
www.pacelabs.com (913)599-5665

CERTIFICATIONS

Project: 074928 HOWELL K
Pace Project No.: 60233547

Kansas Certification IDs

9608 Loiret Boulevard, Lenexa, KS 66219 Nevada Certification #: KS000212008A

WY STR Certification #: 2456.01 Oklahoma Certification #: 9205/9935

Arkansas Certification #: 15-016-0 Texas Certification #: T104704407

Illinois Certification #: 003097 Utah Certification #: KS00021

lowa Certification #: 118 Kansas Field Laboratory Accreditation: # E-92587
Kansas/NELAP Certification #: E-10116 Missouri Certification: 10070

Louisiana Certification #: 03055

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 2 of 13



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

SAMPLE SUMMARY

Project: 074928 HOWELL K
Pace Project No.: 60233547

Lab ID Sample ID Matrix Date Collected Date Received
60233547001 GW-074928-11-30-16-JK-MW-2 Water 11/30/16 13:35 12/03/16 08:20
60233547002 TRIP BLANK Water 11/30/16 13:35 12/03/16 08:20

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 3 of 13



Pace Analytical Services, LLC

aCBAﬂalyﬁca/ ’ 9608 Loiret Bivd.

: Lenexa, KS 66219
www.pacelabs.com (913)599-5665

SAMPLE ANALYTE COUNT

Project: 074928 HOWELL K
Pace Project No.: 60233547

Analytes

Lab ID Sample ID Method Analysts Reported
60233547001 GW-074928-11-30-16-JK-MW-2 EPA 6010 TDS 2
EPA 300.0 oL 1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 4 of 13



Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 HOWELL K
Pace Project No.: 60233547

Method: EPA 6010

Description: 6010 MET ICP, Dissolved (LF)
Client: GHD Services_ COP NM
Date: December 19, 2016

General Information:
1 sample was analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3010 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 5 of 13



Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

PROJECT NARRATIVE

Project: 074928 HOWELL K
Pace Project No.: 60233547

Method: EPA 300.0

Description: 300.0 IC Anions 28 Days
Client: GHD Services_ COP NM
Date: December 19, 2016

General Information:
1 sample was analyzed for EPA 300.0. All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, LLC. Page 6 of 13



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
/' _PaceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

ANALYTICAL RESULTS

Project: 074928 HOWELL K
Pace Project No.: 60233547
Sample: GW-074928-11-30-16-JK- Lab ID: 60233547001 Collected: 11/30/16 13:35 Received: 12/03/16 08:20 Matrix: Water

MW-2

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved ND ug/L 50.0 1 12/05/16 15:30 12/09/16 11:33 7439-89-6
Manganese, Dissolved 8.4 ug/L 5.0 1 12/05/16 15:30 12/09/16 11:33 7439-96-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Sulfate 1670 mg/L 100 100 12/17/16 21:59 14808-79-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/19/2016 01:05 PM without the written consent of Pace Analytical Services, LLC. Page 7 of 13



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: 074928 HOWELL K
Pace Project No.: 60233547
QC Batch: 457686 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 Analysis Description: 6010 MET Dissolved
Associated Lab Samples: 60233547001
METHOD BLANK: 1873723 Matrix: Water
Associated Lab Samples: 60233547001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved ug/L ND 50.0 12/09/16 10:55
Manganese, Dissolved ug/L ND 5.0 12/09/16 10:55
LABORATORY CONTROL SAMPLE: 1873724
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Iron, Dissolved ug/L 10000 10300 103 80-120
Manganese, Dissolved ug/L 1000 1000 100 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1873725 1873726
MS MSD
60233432002  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual

Iron, Dissolved ug/L ND 10000 10000 10300 10900 103 109 75-125 6 20
Manganese, Dissolved ug/L 1.1 mg/L 1000 1000 2040 2100 97 103  75-125 3 20

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.

Date: 12/19/2016 01:05 PM

without the written consent of Pace Analytical Services, LLC.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Page 8 of 13



ace Analytical

www.pacelabs.com

Pace Analytical Services, LLC
9608 Loiret Blvd.

Lenexa, KS 66219
(913)599-5665

QUALITY CONTROL DATA

Project: 074928 HOWELL K
Pace Project No.: 60233547
QC Batch: 459253 Analysis Method: EPA 300.0
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions
Associated Lab Samples: 60233547001
METHOD BLANK: 1880249 Matrix: Water
Associated Lab Samples: 60233547001
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Sulfate mg/L ND 1.0 12/17/16 09:19
LABORATORY CONTROL SAMPLE: 1880250
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 5 4.9 98 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1880251 1880252
MS MSD
60233382001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Sulfate mg/L 14.0 5 5 19.7 194 115 107 80-120 2 15
MATRIX SPIKE SAMPLE: 1880253
60233382002 Spike MS MS % Rec
Parameter Units Result Conc. Result % Rec Limits Qualifiers
Sulfate mg/L 11.9 5 17.2 106 80-120

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.

Date: 12/19/2016 01:05 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, LLC. Page 9 of 13



Pace Analytical Services, LLC
9608 Loiret Blvd.

ace Analytical” onero v oo

www.pacelabs.com (913)599-5665

QUALIFIERS

Project: 074928 HOWELL K
Pace Project No.: 60233547

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.

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.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/19/2016 01:05 PM without the written consent of Pace Analytical Services, LLC. Page 10 of 13



Pace Analytical Services, LLC

. @ 9608 Loiret Blvd.
aceAnalytical Lenexa, KS 66219
www.pacelabs.com (913)599-5665

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 074928 HOWELL K
Pace Project No.: 60233547

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
60233547001 GW-074928-11-30-16-JK-MW-2 EPA 3010 457686 EPA 6010 457730

60233547001 GW-074928-11-30-16-JK-MW-2 EPA 300.0 459253

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 12/19/2016 01:05 PM without the written consent of Pace Analytical Services, LLC. Page 11 of 13



2 WO# : 60233547
/~Fcoprac I

i

' 6023

Client Name: GHD

Courier: FedEx UPSO VIA O Clay O PEX O ECIO Pace 0  Xroads OO0 Client[d Other OJ
Tracking#:  #iUf WAW R Pace Shipping Label Used? Yes 0 No O

Custody Seal on Cooler/Box Present: Yes B nNoDO Seals intact: Yes §  No O

Packing Material: Wrap 1 Bubble Bags [ Foam [ None K Other O
CF +0.7 CF -0.5
Thermometer Used: ( T-266 J/ T-239 Type of lce:@ Blue None
ate and initials of person
Cooler Temperature (°C):  As-read _‘\ & Corr. Facto5Corrected §.0 E

xamining contents: \o (2[3
Temperature should be above freezing to 6°C

Chain of Custody present: Mves ONo OINA
Chain of Custody relinquished: Byes ONo OnA
Samples arrived within holding time: Mves ONo [IN/A
Short Hold Time analyses (<72hr): Ovyes MNo [IN/A
Rush Turn Around Time requested: Oves ®No ON/A
Sufficient volume: ®yes OONo [IN/A
Correct containers used: ives [INo [IN/A
IPace containers used: ®yes ONo OnA
Containers intact: Bves ONo COIN/A
Unpreserved 5035A / TX1005/1006 soils frozen in 48hrs? Oves Ono M/a
Filtered volume received for dissolved tests? Oves [INo  HiNA
Sample labels match COC: Date / time / ID / analyses Kyves OONo [OIN/A
Samples contain multiple phases? Matrix: SAY Oves MNo OnA
Containers requiring pH preservation in compliance? Oves ONo [NA
(HNOs, H;804, HCI<2; NaOH>9 Sulfide, NaOH>10 Cyanide)

(Exceptions: VOA, Micro, O&G, KS TPH, OK-DRO)

Cyanide water sample checks: N/A

Lead acetate strip tums dark? (Record only) Oyes LiNo
Potassium iodide test strip turns blue/purple? (Preserve) Oyves [No .
Trip Blank present: Myves [INo —675/1\6’ '
Headspace in VOA vials ( >6mm): Oves ONo  EINA
Samples from USDA Regulated Area: State: Oves ONo &va
Additional labels attached to 5035A / TX1005 vials in the field? OYes [INo WIN/A _
Client Notification/ Resolution: Copy COC to Client? Y /. ) Field Data Required? Y / N
Person Contacted: Date/Time:

Comments/ Resolution:

A
Project Manager Review: ‘ f

=)

—

M Date: | / )
. % -

g

F-KS-C-003-Rev.10, August 18, 2016
Page 12 of 13
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CHAIN OF CUSTODY RECORD

COC N0.:5553¢

e — “—
Address:_ G(F Tnidon_Schos) VE ¢ zeo, %ﬁ&mi ......... PAGE _/_ OF 5/ _
Phone: _ 3ett Wulloan@ U come - __________ T R S e e L s
[
Project No/ Phase/Task Code: Laboratory Nagie: ; Lab Location: SSOwW ID: -
o U zx mm.o Aol ylieaf %Asa\\em
Project Name: Lab Contact: wmﬂ-uﬂ. - Cooler No:
Project Location: ANALYSIS REQUESTED Carrier:
m am Joa G n\.\(Lxcu SAMPLE TYPE (See Back of COC for Definitions) Muﬂnk m.vm
GHD Chemistry Contact: o Airbill No:
= \ @
B W £
Sampler(s): o g | 2 .| Total # of Containers:
3w 35 | 2 3 I
385 | = /m 3 g
Stla |3 3 :E | LTS « I
iral: ~ s 12 COMMENTS/
§ | SAMPLE IDENTIFICATION Date | Tme |£3|5 |E| & » ° g SPECIAL INSTRUCTIONS:
{Containars for each sample may be combined on one line) (mm/dd//vy} (hh:mm) (o]
B s [ e T T = 1T e ) = i I
PRESERVATION - (SEE BACK OF COC FOR ABBREVIATIONS) ! i .L | [ |
= L I— | N 1E=
'+ leur-0 et 255 - (F-2o-l 51 v 2| A-30-16] BBS|ee | 2 [0 | XK (4410 , Plecge Gl o |
2 () Dipon oz
3
4
5
8
7
8
9
10
1
12
TAT Required in business days (use separate COCs for different TATS): Notes/ Special Requirements:
[O1Day [O2Days [d3Days [J1Week []2Week []Other:
RELINQUISHED BY COMPANY DATE TIME RECEIVED BY COMPANY DATE TIME
0829
ey [)elg b 640 lizeew | s [v )5 ]2
2

/

3.

/

Distribution: WHITE — Fully Executed Copy (CRA)

THE CHAIN OF CUSTODY IS A LEGAL DOCUMENT — ALL FIELDS MUST BE COMPLETED ACCURATELY

YELLOW — Receiving Laboratory Copy

PINK — Shipper

GOLDENROD — Sampling Crew

GHD Form: COC-10B (20110804)
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