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1.0

INTRODUCTION

- This report details the results of the annual groundwater monitoring event

conducted by Conestoga-Rovers & Associates, Inc. (CRA) on October 3, 2012 at

_the ConocoPhillips Company (ConocoPhillips) Howell K No. 1 site, located on

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 (Site). 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 and installations. The location and general features of the
Site are shown on Figures 1 and 2, respectively..

1.1 BACKGROUND

The environmental inves’dgaﬁon 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 hydrocarbon

impacted soils were discovered in the area 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

was stopped due to the inability of the equipment to operate safely; however, the
limits of the hydrocarbon impact had not been delineated. The excavation was
backfilled with clean soil. In March 2006, one groundwater monitor well (MW-1)
was installed by Envirotech in the general area of the backfilled excavation. The
location of this well is shown on Figure 2.

Due to the transition of Site consulting responsibilities from Lode Star LLC of
Farmington, NM, to Tetra Tech, Inc. (Tetra Tech) following the acquisition of

 Burlington Resources by ConocoPhillips in March 2006, groundwater monitoring
. was not performed at the Site in March or June 2007. Tetra Tech began sampling

groundwater at the Howell K No. 1 site in November 2007 using MW-1 and
continued to do so until Aﬁgust of 2008, when 3 additional monitor wells were
installed at the Site by WDC Exploration and Wells of Peralta, NM under Tetra
Tech supervision. The additional wells were installed in response to a request by
the New Mexico Oil Conservation Division (NMOCD) for Site characterization
and enhanced laboratory analyses. This request was communicated to Tetra

- Tech during an April 2008 meeting conducted in Santa Fe, New Mexico with

Glenn Von Gonten, NMOCD Environmental Bureau Hydrologist. Groundwater
Monitor Well MW-2 was installed upgradient of MW-1 and Monitor Wells MW-3
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and MW-4 were installed downgradient of MW-1 (Figure 2).. A generalized

geologic cross section- was compiled using subsurface data collected from each

boring location during installation of Monitor Wells MW-2, MW-3 and MW-4.

Monitor Wells MW—2 and MW-4 are represented on the cross section which is
- presented in Figure 3. v ~

October 2008 marked the first quarterly groundwater mohitoring event to
include all 4 monitor wells for analysis at the Site. BTEX analysis was
discontinued following the December 2010 sampling event which represented
eight consecutive quarters of BTEX constituents being below laboratory detection
- limits in samples from all Site monitor wells. Analysis for -dissolved iron,
dissolved manganese, sulfate, and fluoride were continued quarterly through
October 2011. Sampling for these constituents is currently conducted on an -

ahnual_basis.
" On June 15, 2011, Site consulting responsibilities were transferred from Tetra

Tech to CRA of Albuquerque, NM. A summary of the Howell K No. 1 site
history can be seen in Table 1. T
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20

GROUNDWATER MONITORING SUMMARY, METHODOLOGY,
AND ANALYTICAL RESULTS

21 GROUNDWATER MONITORING SUMMARY

Annual groundwater sampling was conducted by CRA on October 3, 2012. This
represents the first annual monitoring event since quarterly monitoring was
discontinued. The groundwater sampling event included samples from Monitor
Wells MW-1, MW-2, MW-3, and MW-4. Groundwater levels were measured

using an oil/water interface probe prior to sampling and can be found in Table -

2; however, groundwater elevations for MW-1 cannot be calculated due to the
damaged PVC well casing. The damage to MW-1 seems to be located at
approximately 25 feet below ground surface and is likely due to the proximity of
MW-1 to the 2005, below-grade tank removal excavation and the subsequent
settling of the fill material in this area. Groundwater elevations for the other
monitor wells are calculated from top of casing elevations, which were derived
from survey data collected by Tetra Tech on August 14, 2008. . Based on
September 2012 groundwater elevation data, groundwater flow direction
continues to be to the west. A groundwater potentiometric surface map is
presented in Figure 4. ‘

22 GROUNDWATER MONITORING METHODOLOGY

Prior to sampling, Monitor Wells MW-2, MW-3, and MW-4 were purged of at
least three casing volumes of water. A 1.5-inch clear, polyethylene, dedicated
bailer was used to purge and to collect the groundwater samples from MW-2,
MW-3 and MW-4. As the result of shifted casing in Monitor Well MW-1, a 0.5-
inch clear, polyethylene, dedicated bailer was used to purge and to collect the
groundwater samples in this well. Slightly less than two casing volumes were
purged from MW-1 during the 2012 sampling event. ‘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 with chain-of-custody documentation to Pace Analytical Services,
Inc. of Lenexa, KS. All groundwater samples collected were analyzed for

dissolved iron and dissolved manganese by EPA Method 6010, and fluoride and

sulfate by EPA method 300.0.

074928-95(4)
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2.3 GROUNDWATER MONITORING ANALYTICAL RESULTS

The New Mexico. Water Quality Control Commission (NMWQCC) mandates
that groundwater quality in New Mexico be protected, and has issued
groundwater quality standards in 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. Exceedences of NMWQCC groundwater quality
standards in Site monitor wells are discussed below.

e Dissolved Iron
o The NMWQCC groundwater quality standard for dissolved
iron is 1.0 mg/L. The groundwater samples collected in
October 2012 from Monitor Wells MW-1 and MW-4 were
found to contain dissolved iron at concentrations of 16.7 mg/L
and 2.0 mg/L, respectively.

e Dissolved Manganese
o The NMWQCC groundwater quality standard for dissolved
manganese is 0.2 mg/L. Groundwater samples collected in
October 2012 from Monitor Wells MW-1, MW-3 and MW-4
were found to contain dissolved manganese at concentrations
of 6.1 mg/L, 0.25mg/L, and 18.0 mg/L, respectively.

¢ Sulfate
o The NMWQCC groundwater quality standard for sulfate is
600 mg/L. Groundwater samples collected in October 2012
from Monitor Wells MW-1, MW-2, MW-3 and MW-4 were

mg/L, 2,080 mg/L, and 4,280 mg/L, respectively.

e Fluoride
o The NMWQCC domestic water supply groundwater quality
standard for fluoride is 1.6 mg/L. Groundwater sample
collected in October 2012 from Monitor Well MW-4 exceeded
this standard with a concentration of 2.1 mg/L.

Table 3 summarizes the analytical results from groundwatef sampling
completed during October 2012. Groundwater sampling field forms detailing
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collected field parameters can be found in Appendix A and the corresponding
laboratory analytical report, including quality control summaries, can be found
in Appendix B.
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3.0

CONCLUSIONS AND RECOMMENDATIONS

BTEX analysis at the Site was discontinued following the December 2010
sampling event; however, CRA recommends continued monitoring of fluoride,

-sulfate, dissolved manganese, and dissolved iron on an annual basis until

concentrations of these groundwater quality parameters are below NMWQCC
standards, appear stable, or reach regional background levels, at which time
quarterly monitoring will resume. Once eight consecutive quarters of
compliance are achieved, remediation Site closure will be requested. The next
sampling event is scheduled for September 2012.

As a result of a November 2012 meeting conducted in Santa Fe, New Mexico
with Glenn Von Gonten, NMOCD Environmental Bureau Hydrologist, CRA
proposes the reinstallation of MW-1 and installation of an additional
downgradient monitor well for the purpose of monitoring potential migration of
dissolved metals from the Site.

074928-95(4)
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TABLE 1

SITE HISTORY TIMELINE
CONOCOPHILLIPS COMPANY

SAN JUAN COUNTY, NEW MEXICO

HOWELLK NO.1

Date/Time Period Event/Action Description/Comments
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
July 26, through 1 50 feet wide by 36 feet deep. Groundwater was encountered at approximately
August 18, 20%5 Initial Site assessment 34 feet and soi)lls were still impacted at 36 feet deep, the point at vshich
) 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 600 total gallons of potassium permanganate
solution. The excavation area was backfilled with clean soil.
March 10, 2006 Groundwater monitor [One ground water monitor well, MW-1, was installed in the center of the
’ well installation  |backfilled excavation by Envirotech.
March 31, 2006 Site transfer ConocoPhillips Company completed acquisition of Burlington Resources.
Groundwater After the acquisition of Burlington Resources by ConocoPhillips, consulting
Marchand June2007] monitoring not responsibilities were transferred from Lode Star LLC of Farmington New
¢ erformed Mexico to Tetra Tech of Albuquerque. Due to the transition, first and second
P quarter sampling of 2007 was not performed.
November 9, 2007 Tetra Tech began sampling the Howell K No. 1 site quarterly in November
through Mal:ch 19 Groundwater 2007. Groundwater was sampled from MW-1 and was analyzed for BTEX
2008 ! monitoring constituents. No constituents were detected at levels that exceeded the
NMWQCC standards.
. .. |Oil Conservation Division of NM Energy, Minerals, and Resources Dept.
April 1,2008 Additional monitoring indicates additional investigation and sampling is necessary for closure
requested by OCD | onsideration during a meeting with Glenn Von Gonten.
Groundwater monitoring of MW-1 was postponed after it was found that there
Groundwater was an obstruction caused by settling and shifting of the MW-1 casing. It was
July 23, 2008 monitoring postponed determined that the obstruction could be avoided by using a smaller bailer to
collect samples. Sampling was postponed and was set to follow upcoming
monitor well installation so that proper sampling materials could be used.
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
| Groundwater monitor |°f MW-1. Both MW-3 and MW-4 were installed downgradient of MW-1. All
August13and 14, | well installation and wells were developed by purging approximately 80 gallons of water using a
2008 groundwater surge block and a purge pump. A sample was collected from MW-1 on August
- monitoring 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.
Third quarter 2008 groundwater monitoring was completed and was the first
quarter of sampling to include all four monitor wells on site. A baseline suite
P Crouridveater * - |2 completed including major ions, total metals, semi-volatile organic ... ..
October 24, 200 monitoring : 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.
4th quarter 2008 | Tetra Tech conductéd fourth quarter 2008 groundwater monitoring at the site
January 30, 2009 groundwater for BTEX constituents in all four monitor wells. All wells were below
' monitoring NMWQCC standards for BTEX . }
Tetra Tech conducted 2009 annual groundwater monitoring of MW-2, MW-3
and MW-4 for BTEX, dissoved iron, dissolved manganese, sulfate, and
) 2009 annual - fluoride. All three wells were below NMWQCC standards for BTEX. All three
September 25,2009 groundwater wells were above standard for sulfate. Dissolved manganese was above
. monitoring standard in MW-3 and MW 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.
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TABLE 1

SITE HISTORY TIMELINE
CONOCOPHILLIPS COMPANY
SAN JUAN COUNTY, NEW MEXICO
HOWELLKNO.1

Date/Time Period Event/Action Description/Commnents
Tetra Tech conducted 2009 annual groundwater monitoring of MW-1 for
October 18, 2009 Groundwater BTEX, dissoved iron, dissolved manganese, sulfate, and fluoride. MW-1 was
’ monitoring below NMWQCC standards for BTEX. Sulfate, dissolved manganese and
dissolved iron were above standard in MW-1.
Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX,
dissolved iron, dissolved manganese, sulfate and flouride. All four monitor
December 15, 2010 Groundwater wells are below NMWQCC standards for BTEX . All four monitor wells were
’ monitoring 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.
Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX,
Croundwater dissolved iron, dissolved manganese, and sulfate. All four monitor wells were|
Ma}'gh 30,2010 . monitorin below NMWQCC standards for BTEX. All four monitor wells were above the
A R & |standard for sulfate. MW-1, MW-3 arid MW-4 were also above the staridard
for dissolved manganese. '
Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX,
Groundwater dissolved iron, dissolved manganese, and sulfate. All four monitor wells were|
June 8, 2010 monitorin below NMWQCC standards for BTEX. All four monitor wells were above the
4 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.
Tetra Tech conducted quarterly groundwater monitoring at the site for BTEX,
dissolved iron, dissolved manganese, fluoride and sulfate. All four'monitor
Se}itéfnbef 532010° -Groundwater - - |wells were below NMWQCC standards for BTEX. All four monitor wells were
’ monitoring 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.
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
December 15,2010 Groundwater interface probe malfunction. MW-1, MW-2 and MW-4 were sampled. All three|
’ . monitoring 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. ‘
: ’ é};‘oun dwater First quarter of groundwater monitoring with BTEX analysis discontinued; *
March 15, 2011 o MW-1, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved
monitoring . . .
iron, dissolved manganese, fluoride and sulfate.
Transfer of site On June 15, 2011, site consulting responsibilities were transferred from Tetra
June 15, 2011 consulting Tech of Albuquerque, NM to Conestoga-Rovers & Associates (CRA) of
responsibilities Albuquerque, NM.
Croundwater Second quarter of groundwater monitoring with BTEX analysis discontinued;
e L June 23, 2011 o MW-1, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved
..... ST rsoor| oo T ormenitoring - e e Flaeride amd etlfate -« - e e oo
N - . . - iron, dissolved manganese, fluoride and sulfate.
Third quarter of groundwater monitoring with BTEX analysis discontinued;
October 11 and 12, Grour.ldwtater MW-l?MW—Z, MgW-S, and MW-4 were sa%npled and analyied for dissolved
2011 monitoring . . -
iron, dissolved manganese, fluoride and sulfate.
Groundwater MW-1, MW-2, MW-3, and MW-4 were sampled and analyzed for dissolved
October 3, 2012 o . . - )
monitoring iron, dissolved manganese, fluoride and sulfate.

CRA 074928-95 (3) TBL 1
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TABLE 2
MONITOR WELL SPECIFICATIONS AND GROUNDWATER ELEVATIONS
CONOCOPHILLIPS COMPANY
HOWELL K No. 1
SAN JUAN COUNTY, NM
Total - Screen Depth to .
Well ID | Depth :Efl:;v(i;tg(l:\) Interval (ft Me?::ie d Groundwater (ft| WI:teel:;j:jel
(ft bgs) || below TOC) 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 2822 69.62

3/1/2007 NM NM

6/1/2007 NM NM

11/9/2007 29.03 68.81
1/15/2008 2834 69.50

3/19/2008 NM NM
7/23/2008 28.46 69.38
10/24/2008 29.91 67.93
Mw-1 | 3747 | 97.84 21-36 | 1/30/2009 2837 69.47
9/25/2009 29.95 67.89
10/18,/2009 29.97 67.87

12/15/2009 29,51 -

3/30/2010 28.18 0

6/8/2010 28.38 “’

9/23/2010 29.51 0

12/15/2010 28.82 -0

3/15/2011 28,51 -0

6/24/2011 28.92 -9

10/11/2011 3043 -9

10/3/2012 3139 -0
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 ) )

Mw-2 | 3981 | 9528 21-36 /8/2010 2484 022
| 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
10/3/2012 27.99 67.29
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Page2of2
TABLE 2
MONITOR WELL SPECIFICATIONS AND GROUNDWATER ELEVATIONS
CONOCOPHILLIPS COMPANY
HOWELL K No. 1
SAN JUAN COUNTY, NM

Total . Screen Depth to .
Well ID | Depth I(Eflte)v(e};g)g; Interval (ft M:Z:ltxere d Grounc[i)water (£t W‘::::?::el
(ft bgs) .| below TOC) below TOC)
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 . 6839
3/30/2010 25.79 69.65
MW-3 | 3747 95.44 19-34 6/8/2010 2602 6942
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
10/3/2012 29.02 66.42
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
MW-4 | 34.66 95.36 17-32 6/8/2010 2609 6927

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
10/3/2012 29.06 66.30

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 upward shifting
of the PVC casing (see text of section 2.1, Monitoring Summary, of this report for more

CRA 074928-Rpt3-Tbl2
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TABLE 3

GROUNDWATER LABORATORY ANALYTICAL RESULTS SUMMARY

CONOCOPHILLIPS COMPANY
HOWELL K No. 1
SAN JUAN COUNTY, NM
. ; Xylenes Iron Manganese
B Tol Ethylb (total) | Fluoride | Sulfate | (dissolved) | (dissolved)
Well ID Sample ID Date (mg/L) | (mg/L) (mg/L) (mg/L) | (mg/L} | (mg/L) | (mg/L) (mg/1)
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 17.40
MW-1 12/15/2009 { < 0.0005 |< 0.0005 < 0.0005 <0.0005 | <50 3290 1.70 16.50
MW-1 3/30/2010 | <0.0005 |<0.0005 < (.0005 < 0.0005 - 2950 0.87 14.90
MW-1 6/8/2010 | <0.0005 }<0.6005 < 0.0005 < 0.0005 — 2570 11.20 14.70
MW-1 9/23/2010 | <0.001 | <0.001 < 0.001 <0.001 <0.5 2740 443 13.4
MW-1 12/15/2010 | <0.001 | <0.001 < 0,001 <0.001 <05 2230 9.72 111
MW-1 3/15/2011 — - = — 0.654 2360 20 114
GW-74928-062311-PG-04 6/23/2011 — - - — <0.50 2970 <01 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
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
MwW-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 MW-2 6/8/2010 | <0.0005 |<0.0005 < 0.0005 < 0.0005 - 1460 0.0544 0.00930
MW-2 | 9/23/2010 | <0.001 | <0.001 <0.001 <0.001 <05 1760 <0.02 < 0.005
MWwW-2 12/15/2010 | <0.001 | <0.001 <0.001 <(.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 <0.1 <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
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 1.00 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 <0.02 043
MW-3 MW-3 6/8/2010 | <0.0005 j<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 <0.1 0.846
GW-074928-101211-CM-008 10/12/2011 - - - — 0.81 1980 <0.05 0.254
GW-074928-100312-CM-MW-3 | 18/3/2012 - - — —~ 0.95 2080 <0.05 0.25
MW4 10/24/2008 | < 0.0005 |<0.0005 < 0.0005 < 0.0005 2.43. 3400 — -
MW~ 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 7.80
MW-4 12/15/2009 | <0.001 | <0.001 <0.001 <0.001 <50 4540 0.03 7.40
MW4 . 3/30/2010 | <0.001 | <0.601 - <0001 --[{<0001 |. - .| 3970 <002 -|--783:
MW-4 6/8/2010 | <0.001 | <0.001 <0.001 < 0.001 — 3490 0.0607 7.97
MwW-4 MW+ 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
MwW4 3/15/2011 — — - = 2.76 3990 0.522 11
GW-74928-062311-PG-03 6/23/2011 - - - — 2.4 4400 0.492 11.1
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 2.0 18.0
GW-074928-100312-CM-DUP 10/3/2012 — - — — - — 2.2 18.4
NMWQCC Groundwater Quality Standards 0.01 0.75 0.75 0.62 1.6 600 1 0.2
Notes:

MW = monitoring well

NMWQCC = New Mexico Water Quatity 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

CRA 074928-Rpt3-TbI3



APPENDIX A

OCTOBER 2012 ANNUAL GROUNDWATER SAMPLING FIELD FORMS

074928 (4)



TE/PROJECT NAME:
SAMPLE.ID:

WELL SAMPLING FIELD INFORMATION FORM

i M\M ’<‘ JOB# ®7L[ Zg

- i aeps s —_JI ]
15

PURGE DATE
(MMDD, m

7'm¥mw
‘)O AV T |

(50 |
/SAMPLE DATE. SAMPLETIME
(MM.DD YY) (24 HOUR): (GA,L‘LONS)

‘PURGING AND SAMPLING EQUIPMENT’

"WATER VOL, IN CASING
(GALLONS)

| PURG!NG EQUlPMENT ......... DEDK.ATE N

(CIRCLE ONE)

{S,A’MPLING;EQUI'PMENT;....-;;.,bEDlCA'x_‘EbN
(CIRCLE ONE)

PURGING DEVICE!
[sAmMPLING DEVICE

{PURGING MATERIAL:

|PURGE TUBING
SA'MI’HN'G TUBING

_LFILTERI NG DEVICES 0.45-

) | ‘?' I A< IN:LINE: D)SPOSABLE

MERSIBLE PUMP

!} C- BLADDER PUMP

D - GASLIFT PUMP

E - PURGE PUNIP’

F - DIPPERBOTTLE

G-BAILER
H- WATERRA®:
X': OTHER

K . R
PURGING DEVICE OTHER (SPECIFY),

LoX

SAMPLING DEVICE OTHER (SPECIFY)

|:A-TERLON:
‘ " B=STAINLESS STEEL.
> | C- POLYPROPYLENE,

D-PVC
E-POLYETHYLENE
X-OTHER

K=t _
PURGING MATERIAL OTHER (SPECIFY):
SAMPLING MATERIAL OTHER (SPECIFY)

1 A-TEFLON
B:TYGON:
C-ROPE

D= POLYPROPYLENE

\E+vPOLYETHYLENE

F-SILICONE

G- COMBINATION
TEFLON/POLYPROPYLENE

X - OTHER

BUPRESSURE.  C:VACUUM. (‘ngY\ \(/W\ }f [W

X= .
PURGE TUBING OTHER (SPECIFY),

SAMPLING T N? OTHER (SP

lienl

'DEPTHITO WATER
"WELL DEPTH

TEMPERATU%E
. ecy

(feet).

L 3\

pH

/1y

FIELD MEASUREMENTS
WELE ELEVATION'

(fect) GROUNDWATER ELEVATION.

CONDUCTIVITY.

I (ng/ cm)

leo

ey

l :(;}S'/ cm)

-I(;ﬁS/ cm)

_Jeo

1
I
e |
lerny

| (is/cm)

I

L.
L e
L.

L

I(°<:)

|
|
L
|
|

e

:Ik)pS[cxn)‘ .

(feety

L 97 .84

| - |
'ORP

(feet)
VOLUME

Jmvy. Jigan

. l(mVi

|
|_
L few
|
|

_Jan
ey

Jmvy:

l

L

L e
L

I

e |

. [SAMPLE APPEARANGE:
WEATHER CONDITIONS:
SPECIFIC COMMENTS::

'TEMPERATURE. |/

: FIELD COMMENTS

COLOR: &

YTYPE)

" PRECIPITATION' ¥/

177 ;ﬁmm'm Zattorter—

I CERTIFY] HA SAMPL[NGP
/7) 3/

07[ ESWE.R N%CCOR

;:w"

i @NA;I.‘URE"" T




WELL SAMPLIN G FIELD INFORMATION FORM

] \K'\ _ JOB# 07LHZ§

6.

. TE/PROJECTNAME: )LU@

~ SAMPLEID: GW-0r1929 - 10031 EO) W Zwere PIN-Z
O' 0% (Z [D 03 ‘ZJ WELLPURGINGYINF?.I‘%.MATION l 8 Z l /:;p g |

" PURGEDATE: SAMPLE DATE: MELE TIME WATERVOL. IN CASING ACTUALVOL: PURGED
MMDD'YY) (MMDD YYy (24 HOUR), (GALLONS) (GALLONS)
‘ PURGING AND SAMPLING EQUIPMENT ;
PURGING EQUIPMEN’_I‘.,;....;.DEDICAHED N SAMPLING Ed(j{PMENT;.-,;;-.;..D_EDICATE N
) {(CIRCLE ONE) (CIRCLE ONE)
TPURGING DEVICE | I A-SUBMERSIBLE PUMP  D.- GASLIFT PUMP G- BAILER Xs o
B - PERISTALTIC PUMP B : PURGE PUMP: H - WATERRA® PURGING DEVICE OTHER (SPECIFY):
SAMPLING DEVICE | Z |c BLADDER PUMP F-DIPPERBOTTLE X -OTHER X=
' e SAMPLING DEVICE OTHER (SPECIFY),
PURGING MATERIAL | | A-terion . DbV Yo
A Nt B - STAINLESS STEEL E - POLYETHYLENE PURGING MATERIAL OTHER (SPECIFY)-
SAMPLING MATERIAL |_C | c-foryrrorvLEne X-OTHER X< S
' e _ 'SAMPLING MATERIAL OTHER (SPECIFY)
PURGE TUBING (... | A-TEFLON D-POLYPROPYLENE  G':CONBINATION X=
: Y B-TYGON E - POLYETHYLENE TEFLON/POLYPROPYLENE PURGE-TUBING OTHER (SPECIFY)
SAMPLING TUBING | - ,*I:C-Rorz F - SILICONE X-OTHER X:
. — “SAMPLIN [NGOTHE (s'p'cn'r\')
FILTERING. DEVICES 045 ,' | A-IN-LINE DISPOSABLE B-PRESSURE  C-VACUUM Lf% m ,C W S oA \
27 6{ q FIELD MEASUREMENTS [}
- DEPTHTOWATER || | (feet) WELLELEVATION | 45 ,28 | (et
WELLDEPTH | ) | (eety GROUNDWATERELEVATION | 67 T2 ] o
TEMPERATURE pH: ’ TDS CONDUCTIVITY' ORP VOLUME

_wszemy J@v) Jgaty

Joo L lem | I I

oy L Jerw L. las/ewy | _ Jew | Ja

e L e L Jesray | e Jtean
| . 1 L
| I I

| _ :k“’d
L e
l
l

foy L Jew _lwsyein (G0 Jigan
o, | Jem _Josyeny « Jv) lean

_Jeo
o

———— FIELD COMMENTS _
SAMPLE APPEARANCE; i1 H’ll opor: PNG. . coron: W SHEENY

WEATHER CONDITIONS: TEMPERATULfE ‘PRECIPITATION Y(NJIF Y TYPE} _

SPECIFIC COMMENTS: -
----- COTWCTEA

7'67’%7‘ m/@\ e T /f’(

DATE.




WELL SAMPLING FIELD INFORMATION FORM

TE/PROJECTNAME:  TTHLI] l k ) JQB# _ 07%2@ .....
. ., P, 4 2y ’ o
samMpLEID: (5 W 074926 - ;'00'3 Cm %ELL# mw=2
WELL PU NG-INFORMATION . -
0342 (0-3- \'Z/J L1550 1 WL22 oy LIS
PURGE'DATE L SAMP_LE 'rms w;d‘m VOL. IN CASING ACTUAL VOL. PURGED'
(MM DDYY). (M DDYY) (24 HOUR) (GALLONS): (GALLONS):
: PURGING AND SAMPLING EQUIPMENT —~
PURGlNG EQUIPMENT...;tt.‘.DEDICATED@ N SAMPLING EQUIPMENT, ... DEDICATER( ¥ ,) N:
, (CIRCLE ONE) (CIRCLE 'ONE)
PURGING DEVICE 1 (_)Z | A-SUBMERSIBLEPUNP  D-GASLIFTPUMP  G-BALLER X=
" /) BPERISTALTIC PURMP E-PURGE PUMP H-WATERRA®' PURGING bEVICEOTHER(SPECIFY)
SAMPLING-DEVICE lé 2 ~|.C_'eBL_ADDERPUMP F - DIPPER BOTTLE Xs OTHER X=.
) SAMPLING DEVICE OTHER (SPECIFY)
PURGING MATERIAL | l:j IA TEFLON. b-PVC X=
. -~ B:STAINLESS STEEL E=POLYETHYLENE PURGING MATERIAL OTHER (SPECIFY)
SAMPLING MATERIAL: j| t: |c POLYPROPYLENE X- OTHER. X=
N I . ‘ D . . SAMPLING MATERIALOTHER(’S]*EC'WY)’
PURGE TUBING | (_,- |A TEFLON. D:POLYPROPYLENE  G=COMBINATION. X=
C\/ B-TYGON E - POLYETHYLENE TEFLON/POLYPROPYLENE PURGE TUBING OTHER (SPECIFY)
SAMPLING TUBING :I lc ‘ROPE F-SILICONE X- OTHER X=
‘ oy _ SAMPLIYG TUBING' (smscm
FILTERING DEVICES 045 3 U A -IN-LINE DISPOSABLE B < PRESSURE C-VACUUM (L‘)b MICWV\ V W {5 Ol Yh,/
. __ TFIELDMEASUREMENTS
DEPFTHTOWATER | 27 ‘Q: | (feet) WELLELEVATION | ‘]5~ ‘{S/ | ety
WELL DEPTH' 5] ey crounpwaTERELEVATION | ¢ ‘(‘LI (fcty
TEMPERATURE pH DS CONDUCTIVITY onrp VOLUME I
L e | leay | e | Jasrey | Jaw | _Jean
L o L Jot. | L ew b osrewy L Jew | Jew
L o .. ey | e | Josran L Jew .. lew
1 o L |ty | emy | sy | dewy L e
L o | e | ey [ o esem L Jew [ e
T . h FIELD COMMENTS , ‘
SAMPLE APPEARANCE: Si ] / opog:g_ i LY SHEEN.YfN J
WEATHER CONDITIONS: TEMPERATURE- e  PRECIPITATION ¥ hF Y1YPE) _
SPECIFIC COMMENTS: ‘
Mo /) mmﬁc’rs ///)/wntea(

Eiiva

ﬁ%‘ﬁttw@{ @@

DATE

ICERT"'Y TyATSA PLING PROCE! N{S \VERETN CCORDAN! /71 QPUCABLE CRA
ﬂs v TV laHelos

SIG NATURE




WELL SAMPLING FIELD INFORMATION FORM

[TE/PROJECENAME; HYSW@( | }<’ ‘\ one__ (111928

SAMPLE.ID: 6 “@74‘]2@ 002@(}” - L‘WEFF# mu) L{ .
[IOO’I?/ | | (o ?} ,\Z K wn””'ff“f‘"? lg“)RMATIONV - 7 5

PURGE DATE' SAMPLE DATE’ AMPLE TIME, WATER VOL. iN cASING AC(QA_LVQ[ [’Ung;gp
(MM DDYY), (MM DD YY). (24 HOUR) (GALLONS) (GALLONS)
PURGING AND SAMPLING EQUIPMENT =
qPURGlNG EQUIPMENT. ;..... DEDICATE N SAMPLING EQUIPMENT....... DEDICATED N
‘ — ____ {CIRCLEONE) - , . , e . ... _ (CIRCLEONE)
PURCiNG DEVICE ‘ i -A‘-SUBMERS_IBLE_ PUMPE  D-GASLIFT.PUMP G- BAILER Kz '
~ B-PERISTALTIC PUMP E-PURGEPUMP ‘H-\WATERRA® " PURGING DEVICE OTHER (SPECIFY}:
SAMPLING DEVICE f i c BLADDERPUMP 'F - DIPPER BOTTLE: X - OTHER Xs . L
’ ' ' ' SAMPLING DEVICE OTHER (SPECIFY)
PURGING MATERIAL: b | A-TEELON' D-PVC ' X= :
e “. B+ STAINLESS STEEL E - POLYETHYLENE PURGING MATERIAL OTHER (SPECIFY)
SAMPLING MATERIAL . | | c- PoLveROPYLENE X - OTHER X=
: ~ L SAMPLING MATERIAL OTHER (SPECIFY)
PURGE TUBING ' | A-TEFLON D-POLYFROPYLENE G- COMBINATION x= o
B-TYGON" E - POLYETHYLENE ‘TEFLON/POLYPROPYLENE' ’ﬁUﬁcE'TUBINCOmER(erch;
SAMPLING TUBING: A~ | c-ropE. F - SILICONE X-OTHER
ﬁ . SAMPLING TUBING OTHER (SPECIFY) ,
’ A o
FILTERING DEVICES 045 || A-incunve pisposasee. B-PRESSURE  C-VACUUM L{S’ mtc i) '?Z\f [j onNn Z,L/
FIELD MEASUREMENTS
DEPTHTOWATER (feet) weu.‘ ELEVATION . 7). (feet)
WELL DERTH (feet) GROUNDWATERELEVAT[ON ] &6 0-3@ )
TEMPERATURE CONDUCTIVITY ORP VOLUME
L. Jeo | Jerv I Joiszemy Jmvy | J(gal) |
L. .. Jeo | |erv I Jiszemy | Jouvy | l(gal), :
L Jeo | lerv | Jusrem | (T I (N |
L o | ey | Jwsramy vy | e
: FIELD.COMMENTS
SAMPLE ADPEARANCE: , . _ODOR . . COLOR: 'SHEEN Y/N
WEATHER CONDITIONS:. TEMPERATURE ‘WINDY Y/N PRECIPITATION Y/N([FYTYPE)

SPECIFIC COMMENTS:

y
l\l() )é(l:’(;l_ﬁ"‘@f@ﬂ (. 0[(?0‘(0(

' ‘9./,(/%"%-1 X ﬁ/ Lc . ,
— 1l I ™ . al |
(/)l(/(’f’ PAD TRy 2

P & o
lCE/RTlFY HAT MPL[I\GPR (] ESWERE ﬁuccon ,W m APPUCABLECRAPﬁT 3 % L

_BATE [ - pnm ; - s{rGNF\TURE

Py

/n) LWJ\




APPENDIX B

OCTOBER 2012 ANNUAL GROUNDWATER LABORATORY ANALYTICAL REPORT

074928 (4)



Pace Analytical Services, Inc.

o ace Ana Mlca / . 9608 Loiret Blvd.

wwwpacelabs com. Lenexa, KS 66219
(913)599-5665

October 1'8, 2012

Christine Matthews

CRA

6121 Indian School Rd NE
Suite 200

Albuquerque, NM 87110

RE: Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637

Dear Christine Matthews:

Enclosed are the analytical results for sample(s) received by the laboratory on October 05, 2012.

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,

Alice Flaﬁagan

alice.flanagan@pacelabs.com
Project Manager

Enclosures

cc: Kelly Blanchard, COP Conestoga-Rovers & Associa
Angela Bown, COP Conestoga-Rovers & Associa
Cassie Brown, COP Conestoga-Rovers & Associa

REPORT OF LABORATORY.ANALYSIS Page 10f 15

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

PaceAnalytical

Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637

CERTIFICATIONS

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

(913)599-5665

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS 66219
AZ2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Hlinois Certification #: 002885
lowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #; T104704407-12-3
Utah Certification #: KS000212012-2

N

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 15
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! PaceAnalytical”

it picnlibycam

Pace Analytical Services, Inc.

9608 Loiret Blvd.
Lenexa, KS 66219

(913)599-5665

SAMPLE SUMMARY

Project: 074928 HOWELL K NO 1

Pace Project No.: 60130637

Lab ID Sample ID Matrix Date Collected Date Received
60130637001 GW-074928-100312-CM-MW-2 Water 10/03/12 13:30 10/05/12 08:30
60130637002 GW-074928-100312-CM-MW-3 Water 10/03/12 13:50 10/05/12 08:30
60130637003 GW-074928-100312-CM-MW-1 Water 10/03/12 14:05 10/05/12 08:30
60130637004 GW-074928-100312-CM-MW-4 Water 10/03/12 14:25 10/05/12 08:30
60130637005 | GW-074928-100312-CM-DUP Water 10/03/12.14:30 10/05/12 08:30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in fult,

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

Page 3 ‘of 16
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Pace Analytical Services, Inc.

a5 309,4”3[}/)‘/(‘;3/qp 9608 Loiret Bivd.

Lenexa, KS 66219

(913)599-5665
SAMPLE ANALYTE COUNT
Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637
Analytes
Lab ID Sample ID Method , Analysts Reported
60130637001 GW-074928-100312-CM-MW-2 EPA 6010 JGP 2
EPA 300.0 AIM 2
60130637002 GW-074928-100312-CM-MW-3 EPA 6010 JGP 2
EPA 300.0 AIM 2
60130637003 GW-074928-100312-CM-MW-1 i EPA 6010 JGP 2
’ EPA 300.0 AIM 2
60130637004 GW-074928-100312-CM-MW-4 ’ EPA 6010 JGP 2
EPA 300.0 AJM 2
60130637005 GW-074928-100312-CM-DUP EPA 6010 JGP 2
\
REPORT OF LABORATORY ANALYSIS Page 4 of 15

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

Pace Package 4 of 17



_PhceAnalytical”

wiw pacelabsicom

PROJECT NARRATIVE

Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637

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

(913)599-5665

Method: EPA 6010

Description: 6010 MET ICP, Dissolved

Client: COP Conestoga-Rovers & Associates, Inc. NM
Date: October 18, 2012

General Information: i
5 samples were analyzed for EPA 6010. All samples were received in acceptable condition with any exceptions noted below.

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

Page 5 of 15
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PheeAnalytical”

PROJECT NARRATIVE

Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637

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

(913)599-5665

Method: EPA 300.0

Description: 300.0 IC Anions 28 Days

Client: COP Conestoga-Rovers & Associates, Inc. NM
Date: October 18, 2012

General Information:
4 samples-were analyzed for EPA 300.0. All samples were received in acceptable condition with any exceptions noted below.

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

Initial Calibrations (including MS Tune as applicable):
Al 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 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 complelenes’s 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..
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Pa(;e Analytical Services, Inc.

, / ace Analytlca/o ' ' 9608 Loiret Bivd.

Lenexa, KS 66219

(913)599-5665
ANALYTICAL RESULTS
Project: - 074928 HOWELL K NO 1
Pace Project No.: 60130637 .
Sample: GW-074928-100312-CM- - Lab ID: 60130637001 Collected: 10/03/12 13:30 Received: 10/05/12 08:30 Matrix: Water
Mw-2
Report .
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved i ND mg/L 0.050 0.017 1 10/10/1212:25 10/11/12 18:36 7439-89-6
Manganese, Dissolved 0.0055 mg/L 0.0050 0.00060 1 1011012 12:25 10/11/12 18:36 7439-96-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride - 1.1 mg/L 0.20 0.011 1 10/15/12 11:41 16984-48-8
Sulfate 1850 mg/L 200 240 200 10/15/12 11:59 14808-79-8
Date: 10/18/2012 10:18 AM REPORT OF LABORATORY ANALYSIS Page 7 of 15

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.

F aceAnaMlca[ ® 9608 Loiret Bivd.

Lenexa, KS 66219

(913)599-5665
ANALYTICAL RESULTS
Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637 )
Sample: GW-074928-100312-CM- Lab ID: 60130637002 Collected: 10/03/12 13:50 Received: 10/05/12 08:30 Matrix: Water
MW-3
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved ' ND mg/L 0.050 0.017 1 10/10/12 12:25 10/11/12 18:45 7439-89-6
Manganese, Dissolved : 0.25 mg/L 0.0050 0.00060 1 10/10/1212:25 10/11/12 18:45 7439-96-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride 0.95 mg/L. 0.20 0.011 1 10/15/12 14:07 16984-48-8
Sulfate 2080 mg/L 200 240 200 10/15/12 14:25 14808-79-8
Date: 10/18/2012 10:18 AM ’ REPORT OF LABORATORY ANALYSIS Page 8 of 15

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.

| aceAna/yt/ca/ ° 9608 Loiret Blvd.

Lenexa, KS 66219

wwpacelabs.com
. (913)599-5665
ANALYTICAL RESULTS
Project: 074928 HOWELL K NO 1
Pace Project No.. ' 60130637 !
Sample: GW-074928-100312-CM- Lab ID: 60130637003 Collected: 10/03/12 14:05 Received: 10/05/12 08:30 Matrix: Water
MW-1
Report
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
Iron, Dissolved 16.7 mg/L 0.050 0.017 1 10/10/12 12:25 10/11/12 18:47 7439-89-6
Manganese, Dissolved 6.1 mg/l 0.0050  0.00060 1 10/10/12 12:25 10/11/12 18:47 7439-96-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride 0.56 mg/L 0.20 0.011 1 10/15/12 14:43 16984-48-8
Sulfate 3280 mg/L 200 240 200 10/15/12 15:01 14808-79-8
Date: 10/18/2012 10:18 AM . REPORT OF LABORATORY ANALYSIS . Page 9 of 15

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.

‘ ace A[’)a/y[‘[ca/o | 9608 Loiret Blvd.

Lenexa, KS 66219

www pacelabs.com
(913)599-5665
ANALYTICAL RESULTS
Project: 074928 HOWELL K NO 1
Pace Project No.. 60130637 _ _
Sample: GW-074928-100312-CM- Lab ID: 60130637004 Collected: 10/03/12 14:25 Received: 10/05/12 08:30 Matrix: Water
Mw-4
: Report
Parameters Results Units Limit - MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010 -
Iron, Dissolved 2.0 mg/L 0.050 0.017 1 10/10/1212:25 10/11/12 18:49 7439-89-6
Manganese, Dissolved 18.0 mg/L 0.0050  0.00060 1 10/10/12 12:25 10/11/12 18:49 7439-96-5
300.0 IC Anions 28 Days Analytical Method: EPA 300.0
Fluoride 2.1 mg/L 0.20 0.011 1 10/15/12 15:20 16984-48-8
Sulfate 4280 mg/L 500 60.0 500 10/15/12 21:42 14808-79-8
Date: 10/18/2012 10:18 AM REPORT OF LABORATORY ANALYSIS Page 10 of 15

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.

/ aceAna/ytlca/ ¢ 9608 Loiret Bivd.

Lenexa, KS 66219

(913)599-5665
ANALYTICAL RESULTS
Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637 )
Sample: GW-074928-100312-CM- Lab ID: 60130637005 Collected: 10/03/12 14:30 Received: 10/05/12 08:30 Matrix: Water
DUP '
Report .
Parameters Results Units Limit MDL DF Prepared Analyzed CAS No. Qual
6010 MET ICP, Dissolved Analytical Method: EPA 6010 Preparation Method: EPA 3010
fron, Dissolved 2.2 mg/L 0.050 0.017 1 10/10/12 12:25 10/11/12 18:51 7439-89-6
Manganese, Dissolved 18.4 mg/L i 0.0050  0.00060 1 10/10/12 12:25 10/11/12 18:51 7439-96-5
Date: 10/18/2012 10:18 AM _ REPORT OF LABORATORY ANALYSIS Page 11 of 15

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.

| aceAna/ytlca/o , 9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
QUALITY CONTROL DATA
Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637
QC Batch: MPRP/19894 Analysis Method: EPA 6010
QC Batch Method:  EPA 3010 " Analysis Description: 6010 MET Dissolved

Associated Lab Samples: 60130637001, 60130637002, 60130637003, 60130637004, 60130637005

METHOD BLANK: 1076621 Matrix: Water
Associated Lab'Samples: 60130637001, 60130637002, 60130637003, 60130637004, 60130637005
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Iron, Dissolved mg/L ND 0.050 10/11/12 18:18
Manganese, Dissolved mg/L ND 0.0050 10/11/12 18:18

LABORATORY CONTROL-SAMPLE: 1076622

Spike LCS LCS % Rec
Parameter - Units Conc. Result % Rec Limits Qualifiers
tron, Dissolved mg/L 10 9.2 S92 80-120
Manganese, Dissolved mg/L ' 1 0.99 99 80-120
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1076623 . 1076624
MS MSD
60130622001 Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result  Conc. Conc. Result - Result % Rec % Rec Limits 'RPD RPD Qual
fron, Dissolved mg/L 9350 10 10 186 18.2 92 88 75-125 2 20
ug/L
Manganese, Dissolved mg/L 600 1 1 1.6 1.5 96 94 75-125 1 20
. ug/L
Date: 10/18/2012 10:18 AM REPORT OF LABORATORY ANALYSIS Page 12 of 15

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

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

(913)599-5665

QUALITY CONTROL DATA

Project: 074928 HOWELL K NO 1

Pace Project No.: 60130637

QC Batch: WETA/22056 Analysis Method: EPA300.0 ,
QC Batch Method:  EPA 300.0 Analysis Description: 300.0 IC Anions

Associated Lab Samples:

60130637001, 60130637002, 60130637003, 60130637004

METHOD BLANK: 1079557 Matrix: Water
Associated Lab Samples: 60130637001, 60130637002, 60130637003, 60130637004
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Fluoride mg/L ND 0.20 10/15/12 11:05
Sulfate mg/L ND 1.0 10/15/12 11:05
LABORATORY CONTROL SAMPLE: 1079558
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Fluoride mg/L 2.5 2.4 98 90-110
Sulfate - mg/L .5 5.0 101 90-110
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1079559 1079560
MS MSD
) 60130637001  Spike Spike MS MSD MS MSD % Rec Max
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD RPD Qual
Fluoride ' mg/L 1.1 25 2.5 35 35 97 96 75-110 1 10
Sulfate mg/L 1850 1000 1000 2710 2710 -86 86 61-119 0 10
MATRIX SPIKE SAMPLE: 1079561
60130829001 Spike MS MS % Rec
Parameter Units Resuilt Conc. Result % Rec Limits Qualifiers
Fluoride mg/L 0.66 2.5 3.2 100 75-110
Sulfate mg/L 5.6 5 104 98 61-119

Date: 10/18/2012 10:18 AM

REPORT OF LABORATORY ANALYSIS Page 13 of 15

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.

A aCGAnalytlca/ 9608 Loiret Blvd.
R ‘ wwwpacelab&com Lenexa, KS 66219
o (913)599-5665

QUALIFIERS

Project: 074928 HOWELL K NO 1
Pace Project No.: 60130637

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

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.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

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.

Date: 10/18/2012 10:18 AM REPORT OF LABORATORY ANALYSIS Page 14 of 15

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

Pace Package 14 of 17



, v _ . B Pace Analytical Services, Inc.
£ 308AnaMlca/ 9608 Loiret Blvd.
7 wiwpedelabs.com . Lenexa, KS 66219

' (913)599-5665

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 074928 HOWELLK NO 1
Pace Project No.: 60130637

Analytical
LabID Sample ID QC Batch Method QC Batch Analytical Method Batch
60130637001 GW-074928-100312-CM-MW-2 EPA 3010 MPRP/19894 EPA6010 ICP/16356
60130637002 GW-074928-100312-CM-MW-3 EPA 3010 ' MPRP/19894 EPA 6010 ICP/16356
60130637003 GW-074928-100312-CM-MW-1 EPA 3010 MPRP/19894 EPA6010 ICP/16356
60130637004 GW-074928-100312-CM-MW-4 EPA 3010 : MPRP/19894 EPA 6010 ICP/16356
60130637005 GW-074928-100312-CM-DUP EPA 3010 MPRP/19894 EPA 6010 ICP/16356
60130637001 GW-074928-100312-CM-MW-2 EPA 300.0 WETA/22056
60130637002 GW-074928-100312-CM-MW-3 EPA 300.0 WETA/22056
60130637003 GW-074928-100312-CM-MW-1 EPA 300.0 . WETA/22056
60130637004 GW-074928-100312-CM-MW-4 EPA300.0 WETA/22056

Date: 10/18/2012 10:18 AM REPORT OF LABORATORY ANALYSIS Page 15 of 15

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

Pace Package 15 of 17



Section B: ‘Section C

e oe ... .. . REqUired Projctinformaton:: oo . lnveicelffomalion |

_Required Client Infomaatiorr .
[Company.  COF.CRA NM JReport To:-Christine Mathews. |terion:-COP epayab‘es

Company Name:

[Aeaess 351215hiaianjs‘:hoo|-kd NE. Ste 200 [CopyTo Kelly Blanchard, Angeia Bown
T i

[emaite
(505)884-0672

: Phgme BR) “M"‘ ~Aice. Flanagan
'f‘\Maﬂage B

= |Pace Frofiie . =514'"’

SAMPLEID

AZ091)

Pace-Project'NoJ Lab L.D..

T
it

OATE

“IXISSA<l5000 Sulfate, Fluoride |

2d poEd

S 3

23 E

oz [ =
A, 5 | 2§ ¢
DATE Signed _ 88 5
{MMDBYY):: 3° | o R

Ll Jo 9} obeyo



T L

I,

e ptomoemn:

Courier: FedEJJ UPSO USPSO ClientD Commercial D Paced Other [ _

 Pace Shipping Label Used? Ye;&/ NoO
i’ NoO Sealsintact: Ye, No O
Bubble Bags O Foam 0 None O

lo{ a

Other:[ V4

Packing Material:

ek  $e o o TENN %R i

Thermometer Used: Type of ce: M Blue None O Samples recelved on Ice, cooling process h
Cooler Temperature; (clrcle one) F SO ax:
'Temperature shauid' be.above. eezing106°C . o oo e e o L

Chaln of Custody present

T ry—

v

‘Ehain of.c

:‘Chain,o,f'cqs_tody;f"ed out

Sampler name & sxgnature on COC

E Samples.,arnved within holdingtime: . .

i;}Short Hold Time analyses (<72hr)
T e 4
/Rush Tum Around Timerequested: . . 3
SufF cnent VOIUME: oo s i ersms s smmneoe o SATCE L ANG LINIA B e ;
Correct contamers used: ¥
-Pace containersused: . ... ..
e Contamers intact: ,
Unpreserved 5035A souls frozen wf in. 48hrs? '
Fﬂtered volume received for. dlssolved tests‘ ,
: Sample labels match COC: ; i
i S . &
-Includes dateftime/iDfanalyses . Matrix: . i TUORT 1< TN
N AII containers needing preservation have been checked. - ONo r_')N,AV&' i
All contalners needing preservation are found to be in -
‘with EPA recommendation. AYes ONo 0N | 14 } . _ . i
“VOA, coliform, TOC, 08G, Wi-DRO (wa!er) e /a/ unltlal when " “lLot# of added i
Phenolics Dyes ANo .~lcompleted \reservanve by
CTE e EErY P I e S siesa e 2
Trip Blank present: N T Oves Do Efn &
i
Client Notification/ Resolution: Copy COC fo Client? Y Field Data’Reiired?: ) #
Person Contacted: Date/Time: [remp Log: Record start and finish'times

Comments/ Resolutiéri

{when unpacking cooler, if >20 min,
.. yechecksampletemps. .. ...

. Btart 1 3¢

Start:

. ~,?End- ltYe . End: i
Project Manager Review " Date: . 5 ) i
Note: Whenever there is a d ung North Caroiina comphance samples, a copy of thig form will be sent to the NCDENR Certification Office "

(i.e outof hold, incorrect pres:

of témp, incarrect containers).
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