3R - 431
2009 AGWMR

05/17/2010



RN |

2009 ANNUAL GROUNDWATER
MONITORING REPORT

CONOCOPHILLIPS
HOWELL K No. |

SAN JUAN COUNTY, NEW MEXICO
OCD #
API 300-045-09313

Prepared for:

> o
ConocoPhillips

420 South Keeler Avenue
Bartlesville, OK 74004

Prepared by:

-

A TETRATECH, INC.

- 6121 Indian School Rd. NE, Suite 200
Albuquerque, NM 87110
Tetra Tech Project No. 114-690132

May 17,2010



2009 Annual Groundwater Monitoring Report
.Howell K No.1, San Juan County, New Mexico

TABLE OF CONTENTS
1.0 INTRODUCTION ' |
1.1 Site Background |

2.0 MONITORING SUMMARY AND SAMPLING METHODOLOGY AND
ANALYTICAL RESULTS

2.1 Monitoring Summary

2.2 Groundwater Sampling Methodology ..

2.3 Groundwater Sampling Analytical Results.
3.0 CONCLUSIONS

FIGURES

W N NMNNN

I. Site Location Map
2. Site Layout Map
3. Cross Section

4. Groundwater Elevation Contour Map (September 2009)

TABLES
I. Site History Timeline
2. Groundwater Elevation Data Summary (September 2009)

3. Groundwater Laboratory Analytical Results Summary (March 2006 through September
2009)

APPENDICES
Appendix A. Groundwater Sampling Field Forms

Appendix B. Groundwater Laboratory Analytical Report

Tetra Tech, Inc. i 5/17/2010
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Howell K No. 1, San Juan County, New Mexico

ANNUAL GROUNDWATER MONITORING
HOWELL K NO. |, SAN JUAN COUNTY, NEW MEXICO

1.0 INTRODUCTION

This report presents the results of an annual groundwater monitoring event conducted by Tetra
Tech, Inc. (Tetra Tech) in September and October of 2009, at the ConocoPhillips Howell K No. |
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). The Site consists of a gas production well and associated equipment and
installations. The location and general features of the Site are shown on Figures | and 2,
respectively.

1.1 Site Background

The environmental investigation at the Site began in August 2005 with the excavation of
approximately 4000 cubic yards of hydrocarbon impacted soil from an area southwest of the
wellhead at the Howell K No. | site. 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 at this depth; however, the 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 in the general area of the backfilled excavation
by Envirotech. 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 following the acquisition of Burlington Resources by ConocoPhillips Company in March
2006, groundwater monitoring was not performed at the Site in March and June 2007. Tetra Tech
began sampling groundwater at the Howell K No. | site in November of 2007 using MW-| and
continued to do so until August of 2008, when 3 additional monitoring wells were installed at the
Site by WDC Exploration and Wells of Peralta, NM and under Tetra Tech supervision. Additional
wells were installed in response to a request by the New Mexico Oil Conservation Division (OCD)
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, OCD Environmental Bureau Hydrologist. Groundwater monitoring well MW-2 was
installed upgradient of MW-I and monitoring wells MW-3 and MW-4 were installed down-gradient
of MW-1| (Figure 2). October 2008 marks the first quarterly groundwater monitoring event to
include all 4 monitoring wells for analysis at the Site. A summary of the Howell K No. I site history
can be seen in Table |.

Tetra Tech, Inc. 1 5/17/2010
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20 MONITORING SUMMARY AND SAMPLING METHODOLOGY AND
ANALYTICAL RESULTS

2.1  Monitoring Summary
Annual groundwater sampling was conducted by Tetra Tech on September 25 and October 18,
2009. Groundwater sampling included samples from MW-1, MW-2, MW-3 and MW-4.
Groundwater levels were measured in each site monitoring well prior to sampling and can be
found in Table 2. The groundwater flow direction is to the west/southwest based on
groundwater elevation data collected on September 25, 2009 and can be seen on Figure 4.

2.2 Groundwater Sampling Methodology

During the sampling event, each monitoring well was purged either of three casing volumes of
water or was purged until groundwater parameters had stabilized. Measured groundwater
parameters included; temperature, pH, conductivity, total dissolved solids (TDS), oxidation-
reduction potential (ORP), dissolved oxygen (DO) and turbidity, and were collected using a YSI
556 multi-parameter sonde and a Micro TPW handheld turbidimeter. A 1.5-inch clear, poly-vinyl
chloride, disposable bailer was used to purge each well and to collect the groundwater samples.
The purge water generated during the event was disposed of in the produced water tank located
on site (Figure 2). The groundwater samples were placed in laboratory prepared bottles, packed
on ice, and shipped with chain-of-custody documentation to Southern Petroleum Laboratory (SPL)
in Houston Texas. All groundwater samples collected were analyzed for the presence of benzene,
toluene, ethylbenezene, and xylenes (BTEX) by Environmental Protection Agency (EPA) Method
82608, dissolved iron and manganese by EPA Method 6010B, and sulfate and fluoride by EPA
method 300.0.

Total metals testing was conducted during prior sampling events as requested by the OCD in April
of 2008; however, since all New Mexico Water Quality Control Comission (NMWQCC) drinking
water standards pertain to dissolved metals concentrations, Tetra Tech requested and received
approval from the OCD on September 8, 2009 to run dissolved metals analyses for only those
metals which had exceeded the NMWQCC drinking water standards for metals previously run by
total metals analysis. The dissolved metals samples were collected in unpreserved containers
supplied by the laboratory, which were filtered and preserved by laboratory personnel prior to
analysis for dissolved metals. Dissolved metals testing will continue for metals exceeding
NMWQCC drinking water standards. |

2.3  Groundwater Sampling Analytical Results
Samples collected from site monitoring wells MW-2, MW-3, MW-4 on September 25 and MW-|
on October 18, 2009 indicate that groundwater concentrations for BTEX were below laboratory
method detection limits (MDL). |

Tetra Tech, Inc. 2 5/17/2010
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Although BTEX constituents were found to be below NMWQCC standards during the September
2009 annual analysis, other constituents were found to be above standards. All 4 wells on Site were
found to be above the NMWQCC standard for sulfate. MW-1, MW-3 and MW-4 were found to
be above standard for dissolved manganese. Also, dissolved iron was found to be above standard
in MW-1 and fluoride was found to be above standard in MW-4. Table 3 lists the analytical resuits
from groundwater sampling done during September and October of 2009. Groundwater sampling
field forms showing field parameters can be found in Appendix A and the corresponding
laboratory analysis reports including quality control summaries can be found in Appendix B.

3.0 CONCLUSIONS

Based on the historical groundwater quality data, groundwater samples collected from
groundwater monitoring well MW-1 have never exceeded NMWQCC groundwater quality
standards for BTEX constituents during sampling conducted from March 2006 to October 2009.
Frequently, BTEX concentrations were found to be below the minimum detection limits for these
constituents. In addition, groundwater samples collected from MW-2, MW-3 and MW-4 have also
not exceeded NMWQCC groundwater quality standards for BTEX constituents from October
2008 to September 2009. Since BTEX is below standards in all 4 monitoring wells but there are
other constituents of concern above NMWQCC standard, Tetra Tech recommends quarterly
groundwater monitoring in order to closely monitor the levels of sulfate, manganese and fluoride
until these constituent concentrations are also bellow NMWQCC standards or until
concentrations reach regional background levels. Please contact Kelly Blanchard at 505-237-8440
or kelly.blanchard@tetratech.com if you have any questions or require additional information.

Tetra Tech, Inc. 3 5/17/2010
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ConocoPhillips Company Howell K No. 1

Table 1. Site History Timeline

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 are 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
extent of hydrocarbon impacts were not completely deliniated. Soil was treated
with 600 total gallons of potassium permanganate solution. The excavation
area was backfilled with clean soil.

March 10, 2006

Groundwater
monitoring well
installation

One ground water monitoring well, MW-1, was installed in the center of the
backfilled excavation by Envirotech. Total depth of well was set at 35 feet.

March 31, 2006

Site Transfer

ConocoPhillips Company completed acquisition of Burlington Resources.

After the acquisition of Burlington Resources by ConocoPhillips, consulting

March and June n?;ﬁ;gg:vafgt responsibilities were transferred from Lode Star LLC of Farmington New
2007 g Mexico to Tetra Tech of Albugquerque. Due to the transition, first and second
performed " )
quarter sampling of 2007 was not performed
November 9 2007 Tetra Tech began sampling the Howell K No. 1 site quarterly in November of
i Groundwater 2007. Groundwater was sampled from MW-1 and was analyzed for BTEX
through March 19, o N .
2008 monitoring constituents. No constituents were detected at levels that exceeded the
NMWQCC standards at any point during this period.
. L Oil Concervation Division of NM Energy, Minerals, and Resources Dept
April 1, 2008 Additional Monitoring iy jicates additional investigation and sampling is necessary for closure]
Requested by OCD | congideration 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 determined that the obstruction could be avoided by using a smaller bailer to

monitoring postponed

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

August 13 and 14,
2008

Groundwater
monitoring well
installation and

Three additional groundwater monitoring weills, MW-2, MW-3 and MW-4 were
installed by WDC and overseen by Tetra Tech. MW-2 was installed up-gradien]
of MW-1. Both MW-3 and MW-4 were installed down-gradient of MW-1. All
wells were developed by purging approximately 80 gallons of fluid using a
surge block and a purge pump. A sample was collected from MW-1 on August

groundwater 14th since sampling could not be done in July of 2008. A 3/4 inch disposabie
monitoring bailer was used to avoid obstruction in MW-1. 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 monitoring wells on site. A baseline suite
Groundwater was completed including major ions, total metals, semi-volatile organic
October 24, 2008 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 standards for
sulfate, iron and manganese. MW-4 was also above the standard for Fluoride.

4th quarter 2009

Tetra Tech conducted forth quarter 2008 groundwater monitoring at the site for

Tetra Tech, Inc.

January 30, 2009 groundwater BTEX constituents in all four monitoring wells. All wells are below NMWQCC
monitoring 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
fluoride. All three wells were below NMWQCC standards for BTEX. All three
2009 annual )

September 25,2009 groundwater wells were above standard for sulfate. Dissolved manganese was above

! monitorin standard in MW-3 and MW-4 and flouride was above standard in MW-4.

9 Dissolved metals analyses conducted for the first time stince standards are
based on dissolved metals testing. OCD concurred, allowing total metals
testing to be discontinued.

Tetra Tech conducted 2009 annual groundwater monitoring of MW-1 for BTEX,
2009 annual " ) . )
October 18. 2009 groundwater dissoved iron, dissolved manganese, sulfate, and fluoride. MW-1 was below
; ! monitoring NMWQCC standards for BTEX. Sulfate, dissolved manganese and dissolved

jron were above standard in MW-1.

5/14/2010

Page 1 of 1



| jo | abed

painseaw JoN = NN
(-ouj yos ena] 0] 9717 JelsapoT woy sapijqisuodsal Bupinsuod ur ebueys o} anp pajdwes jou siauenb) vm_ac.._mw 1oN = SN

peay|jom 0} 8Alle|al uojeAs|J ,

aoeuns punolb mojag = sbq

Buises jo doj = D01

a4 =y
cl'lS ¥9'LC 6002/52/6
9€'69 0092 600Z/0€/} 9€'G6 02e-0L1 99've M
WN WN 8002/vZ/0L
18729 1512 6002/52/6
2569 c6'se 600Z/0E/) vi'G6 O¥E-06L FA LY €M
61'89 §6'9¢ 800Z/¥T/01L
08'89 8v'9¢ 6002/52/6
vS'0. vLve 6002/0€/} 82°G6 09€-0'lT 18'6€ Z-MIN
¥5°69 vL'SC 8002/¥Z/0L
1819 16'6C 6002/81/01
68,9 G6°6C 6002/52/6
L¥'69 €8¢ 6002/0¢/1
€6°L9 16'6¢ 800Z/v2/04
8€°69 ov'8e 8002/€2/L
AN AN 8002/6L/€
G'69 ¥€°8¢ 8002/SL/} i
989 062 200216101 ¥8'L6 09e-0'tc VA VA L-MIN
- SN 9002 sunr
- SN 900Z Yolew
2969 (4414 900Z/Z4iZL
L0'0L €8¢ 9002Z/61L/0}
69'89 G1L'62 900¢2/12/9
0€'69 ¥5'82 900zZ/22/¢
uoneaa|g (oo1 painsesiy | (001) () | (H) leatayy (sBq y) al iem
191eMPUNOIS) 3AIIR|3Y Mo}3aq Y) J93empunous) o} ydag ajeq uoljeas|y, ugaIdg yydaq jeroy

Klewwing ejeq uoileAa|g J9)empunols " a|qel

I "ON M llemoH Auedwo) sdijjiyg4oo0uo)

"0u| ‘yos) enal



L jo | abed : 010Z/vL/S "ou| ‘yoay eno)

SUOIJEJJUSIUOD S|BjaW PSAJOSSIP UO Paseq ale Ydiym spiepuels DODMINN 0} 9|qeiedwod Jou ‘siskjeue sjejaw 8o} AqQ papioosal sjnssy =
SHW DDDMIAIN 8Ul pa20Xa JBy) SUOHEAUSOU0D = pjog
AW PaedIpul 8Y} Je pajasiap Jou Ing J0) pazAjeue sem ajhleuy = N
6N £°0 jo iy uoyos)Ep Aojeloge| mojeg = £ 0>
pazAjeuy JoN = VN
Jad sued) say) Jad sweibosow = /61
Jad sued) Joy| Jod swesbipw = /6w
uoISSILIWOY [0JjUo) AjIfen) JB1BAA OJIXBN MBN = DDODMWN
pajos1ag 1IoN = AN

Uopeue[dxgy
(uer) z'o (uer) | (/6r) 009 (vbr) o) (/61) 0z9 (/6r) 052 (1/6r) 052 (/6ri) o3 SpJEpUElS DIDMINN
8L 200> 098¢ e 01> o'L> 0> 0> 6002Z/5Z/6
VN WN YN WN nso> neo> neo> Nngo> 600Z/0E/1 MW
601 LT oo¥'c Ve ngo> nego> ngo> neo> 800Z/¥2/01
LIE0 200> orsl G660 01> 0'L> 0> o> 600Z/52/6
WN N VN VN ngo> ngo> ngo> nego> 600Z/0E/1 MW
e .8¢°¢ 08yl Z> ngo> nso> nso> neo> 800Z/v2/01
$00°0> 200> 001 601 0'l> 0'L> 0'L> 0'l> 6002Z/52/6
wN wN VYN VN nego> nso> nso> neo> 6002/0¢/1 M
€20 .82°¢ osvl Z> neo> nso> nso> neo> 800Z/9Z/0}
vl vz'e ov8e 1880 04> 04> 04> 0l> 6002/81/0L
YN VwN VN VN nso> neso> nso> nso> 600Z/0¢/1
SEL .Ze 06€e 0¢> S0> S0> S0> 50> 800Z/vZ/0L
VN VN VN VN 50> . G0 S0> 50> 8002/1/8
VN VN VN VN S0> 50> 50> 50> 800Z/61/E
VN VN WN VN Nngo0> ngo> nzso> ngo> 800Z/S4/1 L-MIN
VN VN VN WN 60> nsgo> nzso> Nngo> 100Z/6/11
VN VN VN " WN x4 14Y S0 anN 900z/ZLel
VN VN VN VN [ aN aN anN 9002/61/01
VN VN VN VN 901 anN 143 vl 900Z/42/9
VN VN VN VN 4 l aN aN 9002/zzit
Brl) ~/61)
om““\mm:ms_ Ac\o.__ () ereyns m”..__HM”“u_ mM.,__\M_dwx m:whﬂ__nﬂﬁwﬁm mm.._kqm._aw 1 c“w\nm_um et ariem
paajossiq paajossiq ¥

Alewwing s)insay [esijAjeuy Jajempunols) ¢ a|qe|

L "ON ) llemoH sdijpydooouo)



APPENDIX A
GROUNDWATER SAMPLING FIELD FORMS



‘1&] TETRATECH, INC. WATER SAMPLING FIELD FORM
Project Name Howell K1 ' Page 1
Project No.
Site Location San Juan County, NM
Coded/
Site/Well No. MW-1 Replicate No. Date q, (/715 [ Dci
> Time Sampling - Time Sampling
Weaer Y004 | /{D Began Completed —
EVACUATION DATA

Description of Measuring Point (MP' Top of Casing

Height of MP Above/Below L.and Surface MP Elevation
Total Saunded Depth of Well Below MP 37.4"7}' Water-Level Elevation
Held Depth to Water Below MP M ’ p]q Diameter of Casing 2"
_ L{ Gallons Pumped/Bailed
Wet Water Column in Well :" . 0\ Prior to Sampling
Gallons per Foot 0.16

R Sampling Pump Intake Setting ,
Gallons in Well \_ . [0\ \C% = %ﬂ (feet below land surface)

Purging Equipment Purge pum;{B—éﬁo
N

SAMPLING DATA/FIELD PARAMETERS

Time Temperature (°C) pH Conductivity (uS/cm®)| _ TDS (g/L) DO (mg/L) |ORP (mV)
Sampling Equipment Purge Pump/Bailer

Constituents Sampled Container Description Preservative
>0mL VOA's

01 Clety p&:_ﬁ:h Lo Mx}fb

L=

Remarks CQ,V\,‘( QQ:\ ‘u ok o Abwn UUO.kQ_ 0O QOUMIQ(.OQ COUD(:&‘QCD

Sampling Personnel 6 n PWV\

Well Casing Volumes

0.65
1.46

0.37 4"
0.50 6"

0.077 2 =016 J
0.10 2%" =024 3" %

Gal/ft, 1%"
1%

R:\Share\Wiaxim oS\ eld Frormsvowen KT wvatsr samping Tie10 FOrMS. XIS



“TETRATECH, INC.

TE

Project Name Howell K1

WATER SAMPLING FIELD FORM

Project No.

Site Location San Juan County, NM

Site/Well No. MW-2

AV WL

Weather

Description of Measuring Point (MP; Top of Casing

Page

Total Sounded Depth of Well Below MP

Coded/
Replicate No. Date ﬂ / 9»5} b;l‘
Time Sampling Time Sampling L 9
Began , 7) \ O Completed } % BD
EVACUATION DATA
MP Elevation

Height of MP Above/Below Land Surface

39.81

Water-Level Elevation

Held

Wet

Depth to Water Below MP

Purging Equipment

Do S

Water Column in Well

433

Gallons per Foot

Gallons in Well g‘ ( g\l\ 2

-

Diameter of Casiffg—)
Gallons Pumped/Bailgd
Prior to Sampling

Sampling Pump Intake Setting
(feet below land surface)

b

W

Purge pump@m
e

SAMPLING DATA/FIELD PARAMETERS

Time Temperature (°C) pH Conduclivity (S/em™)| _ TDS (g/L) DO (mg/L) [ORP (mV) Turlo
1377 EII b.d | Ag4F I. (43 SFr 0.4 8363~
H1 32 Iy 13- (.2Y L HO 1. ¢UG S0t [—2.0 >0
S {5Jd% (.0 -39 A3 <S [ €4E 3.4+ |[4.& |>uoo
=N\
Sampling Equipment _Purge Pumg/Bail
Constituents Samgle Container Description v Preservative
BIEX b\SSO\V‘e& L, [ 3homL voas HCl
% 2\ lpm Qear gdasie . Now
Remarks
I
Sampling Personnel M\ @B
Well Casing Volumes
Galfft. 1% = 0.077 2 =016 3" =037 4 =065
3"% = 0.50 6" = 1.46




WATER SAMPLING FIELD FORM |

l TETRATECH, INC.

Project Name Howell K1 Page 3of 4
Project No.
Site Location San Juan County, NM
Coded/ R [
Site/Well No. MW-3 Replicate No. , Date alzsls 9
WIRn Time Sampling Time Sampling
I Woeather SKM A AD Began ch;aD Completed \ 3[ 0
A&&% wo%°® EVACUATION DATA | W @ \%7 —Sv/
I Description of Measuring Point (MP. Top of Casing .
Height of MP Above/Below Land Surface MP Elevation

Total Sounded Depth of Well Below MP 37.47 Water-Level Elevation

Held Depth to Water Below MP A:\' N :?' Diameter of Casi m 2"
Gallons Pumped(Bailed
Wet Water Column in Well OLO\ Prior to Sampling i 1Y
!

0.16
Gallonsinwell |0 *L%J/ L\j(t’(
Purggpump@ b@&\ cated.

SAMPLING DATA/FIELD PARAMETERS

Gallons per Foot

Sampling Pump Intake Setting -
(feet below land surface)

e

Purging Equipment

Time Temperature (°C) pH Conductivity (uS/cm®)]  TDS (g/L) DO (mg/L)_[ORP (mV)]| Ty}
NS ay oo | o197 0L [3.%9 39 9|5Us0
XY Y. as Pt 242 043 ads  |-30.2 | >80
) Uy . %1 UMD 204! 2,83 261 {¥llen
Sampling Equipment Purge Pumﬂ@r—)
(——
Constituents Sampled Container Description Preservative

\OmL VOA's

HCI
2\ b o (par Qudites Nove, _
Remarks Q!g&xc S) \N\ g\nl‘: '}’\Jlbj'd { b_ﬂ)m)__. Mo ()D_D._‘&—____ﬂs__hﬂ:blo Shaz

Sampling Personnel 3, -

Woell Casing Volumes

4"
6"

it

0.65
1.46

«
I

= 037
= 0.50

N
1]

Galfft. 1% =,

«
RN
I




I TETRATECH, INC. WATER SAMPLING FIELD FORM

Project Name Howell K1 Page 4 of 4
l Project No.

Site Location San Juan County, NM

Coded/ .
Site/Well No. MW-4 Replicate No. Date OIlQS /Cﬁ

Time Sampli Time Sampli
l Weather w Blen;:n ampling I Q;Ufg | C[crannfpleat:dp ing ):,f;_

EVACUATION DATA

I Description of Measuring Point (MP’ Top of Casing

Height of MP Above/Below Land Surface MP Elevation
I Total Sounded Depth of Well Below MP - 34.66 ~ Water-Level Elevation
I Held _ Depth to Water Below MP 9\/’}/ ‘ LQl/l\ Diameter of Casjpg™ 2'

Wet  Water Columnin Well :f' . 0@' S:gf?: g:rrnn; L-, R 2{
I Gallons per Foot 0.16

Sampling Pump Intake Setting
Gallons in Wel . \Q-X 3 = ’%_?) (p (feet below land surface) M)@"

I . Purging Equipment Purge pumpl/ Bail

SAMPLING DATA/FIELD PARAMETERS

I Time Temperature (°C) pH Conductivity (uS/cm®)|  TDS (g/L) DO (mg/L) [ORP (mV
oY T — v RF] | .27 S (o g Ao | 900" =736 >0
[AED 15.3¢ | (o. 3D b SSO 4.5z 1 370 =07 |>iad
I 1253 | 5 F o .3 e Y. 209 g 3% [-9o | >
I Sampling Equipment Purge Pum@ailer >
Constituents Sampled Container Description Preservative
I BTEX | dnSSOW& [(OQ g)mm. VOA's HCI

‘ Nove

1 o

I Remarks

Sampling Personnel p«v\ \ @'lb
)

Well Casing Volumes

Galft. 14" = 0.077 2" =016 3"

1%" =010 214" = 0.24 3"%
R:\Sharg]Maxim Forms\Field Forms\Howell K1 Water Sampling Fleld Forms.xls

037 4"
0.50 6"

0.65
1.48




| AN WATER SAMPLING FIELD FORM
Project Name Howell K1 Page 1 of 1
Project No.

Site Location San Juan County, NM

Site/Well No. MW-1 gggﬁ:e/tte No. Date lo/ I % 0 q
Woeather S] “ H L\_% | “_\.Ul . V ET:;ZnS meing ‘1—7 'D g?r:plseat;ng "o 1 %O

EVACUATION DATA

Description of Measuring Point (MP_Top of Casing
Height of MP Above/Below Land Surface MP Elevation
Total Sounded Depth of Well Below MP 37.47 Water-Level Elevation
Held _ Depth to Water Below MP_ ;\ﬂ ¢ q‘? Diameter bf Ca ing 2"
Wet _  Water Column in Well 7‘ L’ g ch:gf?: g:r;ngllen 8 a—-]g

Gallons per Foot 0.16 ‘ _

Gallons in Well ‘ ) !,q ég (Sf:emtgi:“enlgvt raT'lg lsr:}raf';zes)emng N/ A’
Purging Equipment  Purge pump / Bailer )( 3 = 375‘_?
SAMPLINé DATA/FIELD PARAMETERS
Time Temperature (°C) pH Conductivity (uSfcm®)]  TDS (g/L) DO (mg/L) [ORP (mV)

Sampling Equipment Purge Pum @_@

Constituents Sampled Container Description Preservative

BTEX, \\660{\[\0()\ T, 3 40mL VOA's HCl
Dis ,\\M Manaanse, 2 L Gear plagic NANe,
Suktale, Auodd, !

Remarks ?DYDIJW\ QPA\W Y\G\Wfi in bmW OCQVOKQ ] \VICIQ Wa(‘

i

lﬂ@mnnel ! BMCU@ ﬂ YiSing WM&DS ()(ASSW;B(OWH )(V\;J Al Pa@'

Well Casing Volumes

Gal.fft. 1%" = 0.077 2 =016 3"

0.37 4" = 0.65

It
-
=y
[e)]

17%" =010 2%" =024 3"% =050 6"




| APPENDIX B
GROUNDWATER LABORATORY ANALYSIS REPORT



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901
Conoco Phillips
Certificate of Analysis Number:
09091285
Report To: Project Name: COP Howell K-1
Tetra Tech, Inc. Site: . Aztec, NM
Kelly Blanchard Site Address:
6121 Indian School Road, N.E.
Suite 200
utte PO Number:

Albuquerque
NM State: New Mexico
87110- State Cert. No.:
ph: (505) 237-8440 fax: Date Reported:  10/7/2009

This Report Contains A Total Of 17 Pages

Excluding This Page, Chain Of Custody
And

Any Attachments

10/7/2009

Test results meet all requirements of NELAC, unless specified in the narrative.

Date



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Case Narrative for:
Conoco Phillips

Certificate of Analysis Number:

09091285
Report To: Project Name: COP Howell K-1
Tetra Tech, Inc. Site: Aztec, NM
Kelly Blanchard ' Site Address:
6121 Indian School Road, N.E.
Suite 200 PO Number:
Albuquerque EE—
NM State: New Mexico
87110- State Cert. No.:
ph: (505) 237-8440 fax: Date Reported;  10/7/2009

|. SAMPLE RECEIPT:

All samples were received intact. The internal ice chest temperatures were measured on receipt and are recorded on the attached Sample Receipt
Checklist.

IIl: ANALYSES AND EXCEPTIONS:

Per the Conoco Phillips TSM Revision 0, a copy of the internal chain of custody is to be included in final data package. However, due to LIMS -
limitations, this cannot be provided at this time.

Volatile Organics (8260):

Sample ID "MW-4" (SPL ID: 09091285-03) was randomly selected for use in SPL's quality control program for Batch ID: R285471. The Matrix
Spike Duplicate (MSD) recovery was outside of the advisable quality control limits due to possible matrix interference for the following analyte:
Benzene. A Laboratory Control Sample (LCS) was analyzed as a quality control check for the analytical batch and all recoveries were within
acceptable limits.

IIl. GENERAL REPORTING COMMENTS:

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of “like" matrix to check for
possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the laboratory. Since the
MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not have been a sample
submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this analytical report is determined by
the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) and the Method Blank (MB) are
processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire analytical process.

Some of the percent recoveries and RPD's on the QC report for the MS/MSD may be different than the calculated recoveries and RPD's using the
sample result and the MS/MSD results that appear on the report because, the actual raw result is used to perform the calculations for percent
recovery and RPD.

Any other exceptions associated with this report will be footnoted in the analytical result page(s) or the quality control summary page(s).

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above Certificate of
Analysis Number.

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative of the
samples submitted for testing.

SPL, Inc. is pleased to be of service to you. We anticipate working with you in fulfilling all your current and future analytical needs.
| certify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other than

the conditions detailed above. Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or by
his designee, as verified by the following signature.

% 09091285 Page 1

QWM 10/7/2009
Erica Cardenas Date
Project Manager Test results meet all requirements of NELAC, unless specified in the narrative.




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

10/7/2008 3:21:00 PM

(713) 660-0901
l Conoco Phillips
Certificate of Analysis Number:
09091285
l Report To:  Tetra Tech, Inc. Project Name: COP Howell K1
Kelly Blanchard Site: ’ Aztec, NM
6121 Indian School Road, N.E. . .
I Suite 200 Site Address:
Albuquerque
NM PO Number:
I 87110- State: New Mexico
h: (505) 237-8440 fax: (505) 881-3283
ph: (505) ax: (505) State Cert. No.:
l FaxTo: Date Reported:  10/7/2009
Client Sample ID Lab Sample ID Matrix Date Collected Date Received cociID HOLD
l MW-2 09091285-01 Water 9/25/2009 1:30:00 PM 9/26/2009 9:30:00 AM 331742 ]
MW-3 09091285-02 Water 9/25/2009 1:10:00 PM 9/26/2009 9:30:00 AM 331742 ]
MW-4 09091285-03 Water 9/25/2009 12:55:00 PM 9/26/2009 9:30:00 AM 331742 U]
Duplicate 09091285-04 Water 9/25/2009 1:25:00 PM 9/26/2009 9:30:00 AM 331742 ]
l Trip Blank 09091285-05 Water 9/25/2009 2:35:00 PM 9/26/2009 9:30:00 AM 331742 J
' g’a QMW\M 10/7/2009
Erica Cardenas Date
l Project Manager
Kesavalu M. Bagawandoss Ph.D., J.D.
Laboratory Director
l Ted Yen
Quality Assurance Officer
l 09091285 Page 2




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Client Sample ID:MW-2 Collected:

09/25/2009 13:30 SPL Sample ID:  09091285-01

Site: Aztec, NM

Analyses/Method Result QUAL Rep.Limit Dil. Factor Date Analyzed Analyst Seq. #
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Fluoride 1.09 0.5 1 09/26/09 23:58 BDG 5222116
Sulfate 1700 250 500 09/28/09 14:40 BDG 5222032
METALS BY METHOD 60108, DISSOLVED MCL SW6010B Units: mg/L
Iron ND 0.02 1 10/06/09 11:13 AB1 5233413
Manganese ND 0.005 1 10/06/09 11:13 AB1 5233413
Prep Method Prep Date Prep Initials |Prep Factor
SW3005A 09/28/2009 10:00 R V 1.00
VOLATILE ORGANICS BY METHOD 8260B MCL SW8260B Units: ug/L
Benzene ND 1 1 10/02/09 23:00 LU_L 5229676
Ethylbenzene ND 1 1 10/02/09 23:00 LU_L 5229676
Toluene ND 1 1 10/02/09 23:00 LU_L 5229676
m,p-Xylene ~ ND 2 1 10/02/09 23:00 LU_L 5229676
o-Xylene ND 1 1 10/02/09 23:00 LU_L 5229676
Xylenes,Total ND 1 T 10/02/09 23:00 LU_L 5229676
Surr: 1,2-Dichloroethane-d4 94.6 % 78-116 1 10/02/09 23:00 LU_L 5229676
Surr: 4-Bromofluorobenzene 102 % 74-125 1 10/02/09 23:00 LU_L 5229676
Surr: Toluene-d8 95.8 % 82-118 1 10/02/09 23:00 LU_L 5229676
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B/V - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

E - Estimated Value exceeds calibration curve

TNTC - Too numerous to count

D - Surrogate Recovery Unreportable due to Dilution
MI - Matrix Interference

09091285 Page 3
10/7/2009 3:21:10 PM



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Client Sample ID:MW-3 Collected:

09/25/2009 13:10 SPL Sample ID:  09091285-02

Site: Aztec, NM

Analyses/Method Result QUAL Rep.Limit Dil. Factor Date Analyzed Analyst Seq. #
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Fluoride 0.995 - 0.5 1 09/27/09 0:15 BDG 5222117
Sulfate 1840 250 500 09/28/09 14:57 BDG 5222033
METALS BY METHOD 6010B, DISSOLVED MCL SW6010B Units: mg/L
Iron ND 0.02 1 10/06/09 11:18 AB1 5233414
Manganese 0.377 0.005 1 10/06/09 11:18 AB1 5233414
Prep Method Prep Date Prep Initials |Prep Factor
SW3005A 09/28/2009 10:00 R_V 1.00
VOLATILE ORGANICS BY METHOD 8260B MCL SW8260B Units: ug/L
Benzene ND- 1 1 10/02/09 23:28 LU_L 5229677
Ethylbenzene ND 1 1 10/02/09 23:28 LU_L 5229677
Toluene ND 1 1 10/02/09 23:28 LU_L 5229677
m,p-Xylene ND 2 1 10/02/09 23:28 LU_L 5229677
o-Xylene ND 1 1 10/02/09 23:28 LU_L 5229677
Xylenes,Total ND 1 1 10/02/09 23:28 LU_L 5229677
Surr; 1,2-Dichloroethane-d4 95.7 % 78-116 1 10/02/09 23:28 LU_L 5229677
Surr: 4-Bromofluorobenzene 101 % 74-125 1 10/02/09 23:28 LU_L 5229677
Surr: Toluene-d8 95.2 % 82-118 1 10/02/09 23:28 LU_L 5229677
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B/V - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

E - Estimated Value exceeds calibration curve

TNTC - Too numerous to count

D - Surrogate Recovery Unreportable due to Dilution
MI - Matrix Interference

09091285 Page 4
10/7/2009 3:21:11 PM



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Client Sample ID:MW-4 Collected:

09/25/2009 12:55 SPL Sample ID: 09091285-03

Site: Aztec, NM

Analyses/Method Result QUAL Rep.Limit - Dil. Factor Date Analyzed Analyst Seq. #
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Fluoride - 247 0.5 1 09/27/09 0:32 BDG 5222118
Sulfate 3860 250 500 09/28/09 15:14 BDG 5222034
METALS BY METHOD 60108, DISSOLVED MCL SW60108 Units: mg/L
Iron ND 0.02 1 10/06/09 11:22 AB1 5233415
Manganese 7.8 0.005 1 10/06/09 11:22 AB1 5233415
Prep Method Prep Date Prep Initials |Prep Factor
SW3005A 09/28/2009 10:00 R V 1.00
VOLATILE ORGANICS BY METHOD 8260B MCL SW8260B Units: ug/L
Benzene © ND 1 1 10/03/09 14:35 LU_L 5231284
Ethylbenzene ND’ 1 1 10/03/09 14:35 LU_L 5231284
Toluene ND 1 1 10/03/09 14:35 LU_L 5231284
m,p-Xylene ND 2 1 10/03/09 14:35 LU_L 5231284
o-Xylene ND 1 1 10/03/09 14:35 LU_L 5231284
Xylenes, Total ND 1 1 10/03/09 14:35 LU_L 5231284
Surr: 1,2-Dichloroethane-d4 . 93.6 % 78-116 1 10/03/09.14:35 LU_L 5231284
Surr: 4-Bromofluorobenzene 99.0 % 74-125 1 10/03/09 14:35 LU_L 5231284
Surr: Toluene-d8 95.7 % 82-118 1 10/03/09 14:35 LU_L 5231284
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B/V - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

E - Estimated Value exceeds calibration curve

TNTC - Too numerous to count

D - Surrogate Recovery Unreportable due to Dilution
MI - Matrix Interference

09091285 Page 5
10/7/2009 3:21:12 PM
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HOUSTON LABORATORY

8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Client Sample ID:Duplicate

Collected: 09/25/2009 13:25 SPL Sample ID: 09091285-04

Site: Aztec, NM

Analyses/Method Result QUAL Rep.Limit Dil. Factor Date Analyzed Analyst Seq. #
VOLATILE ORGANICS BY METHOD 8260B . MCL SW8260B Units: ug/L
Benzene : ND 1 1 10/03/09 15:57 LU_L 5231287
Ethylbenzene ND 1 1 10/03/09 15:57 LU_L 5231287
Toluene . ND 1 1 10/03/09 15:57 LU_L 5231287
m,p-Xylene ND 2 1 10/03/09 15:57 LU_L 5231287
o-Xylene ND 1 1 10/03/09 15:57 LU_L 5231287
Xylenes, Total ND 1 1 10/03/09 15:57 LU_L 5231287
Surr: 1,2-Dichloroethane-d4 93.1 % 78-116 1 10/03/09 15:57 LU_L 5231287
Surr: 4-Bromofluorobenzene 103 % 74-125 1 10/03/09 15:57 LU_L 5231287
Surr: Toluene-d8 99.1 % 82-118 1 10/03/09 15:57 LU_L 5231287
Qualifiers: NDJ/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B/V - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

E - Estimated Value exceeds calibration curve

TNTC - Too numerous to count

D - Surrogate Recovery Unreportable due to Dilution

MI - Matrix Interference

09091285 Page 6
10/7/2009 3:21:13 PM



HOUSTON LABORATORY

8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

Client Sample ID: Trip Blank

Collected: 09/25/2009 14:35 SPL Sample ID:

09091285-05

Site: Aztec, NM

Analyses/Method Result QUAL Rep.Limit Dil. Factor Date Analyzed Analyst Seq. #
VOLATILE ORGANICS BY METHOD 8260B MCL SWg2608 Units: ug/L
Benzene : ND 1 1 10/02/09 22:33 LU_L 5229675
Ethylbenzene ND 1 1 10/02/09 22:33 LU_L 5229675
Toluene ND 1 1 10/02/09 22:33 LU_L 5229675
m,p-Xylene ND 2 1 10/02/09 22:33 LU_L 5229675
o-Xylene ND 1 1 10/02/09 22:33 LU_L 5229675
Xylenes, Total ND 1 1 10/02/09 22:33 LU_L 5229675
Surr: 1,2-Dichloroethane-d4 97.5 % 78-116 1 10/02/09 22:33 LU_L 5229675
Surr: 4-Bromofluorobenzene 101 % 74-125 1 10/02/09 22:33 LU_L 5229675
Surr: Toluene-d8 96.3 % 82-118 1 10/02/09 22:33 LU_L 5229675
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B/V - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

E - Estimated Value exceeds calibration curve

TNTC - Too numerous to count

D - Surrogate Recovery Unreportable due to Dilution

MI - Matrix Interference

09091285 Page 7
10/7/2009 3:21:13 PM
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) HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
Quality Control Report (713) 660-0901
I Conoco Phillips
COP Howell K-1
- Analysis: Metails by Method 6010B, Dissolved WorkOrder: 09091285
l Method: Sw6010B Lab Batch ID: 94143
Method Blank Samples in Analytical Batch:
| RuniD:  ICP2_091006A-5233393 Units:  mglL Lab Sample ID Client Sample 1D
I Analysis Date: 10/06/2009 9:44 Analyst:  AB1 098091285-01C MW-2
Preparation Date:  09/28/2009 10:00 PrepBy: R_V Method SW3005A 09091285-02C MW-3
039091285-03C MwW-4
| Analyte Result [Rep Limit
Iron ND 0.02
Manganese ND 0.005
l Laboratory Control Sample (LCS)
RuniD: ICP2_091006A-5233394 Units: mg/L
l Analysis Date: 10/06/2009 9:48 Analyst:  AB1
Preparation Date:  09/28/2009 10:00 Prep By: R_V Method SW3005A
Analyte Spike Result | Percent Lower Upper
Added Recovery Limit Limit
Iron 1.000 1.053 105.3 80 120
I Manganese 1.000 1.067 106.7 80 120
Matrix Spike (MS) / Matrix Spike Duplicate (MSD)
l Sample Spiked: 09091275-02
RunID: ICP2_091006A-5233396 Units: mg/L
Analysis Date: 10/06/2009 9:57 Analyst:  AB1
I Preparation Date:  09/28/2009 10:00 Prep By: R_V Method SW3005A
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low [ High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
Added Added
fron 0.3398 1 1.416 107.6 1 1.413 107.3 0.2121 200 75| 125
' Manganese 0.02860 1 1.092 106.3 1 1.092 106.3 0 20f 75 125
I Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
I J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
: E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09091285 Page 9
l QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/7/2009 3:21:14 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Conoco Phillips

COP Howell K-1
Analysis: Volatile Organics by Method 8260B WorkOrder: 09091285
Method: SwWg2608 ' Lab Batch ID: R285380
Method Blank Samples in Analytical Batch:
RuniD:  K_0910028-5229668 Units: ug/L Lab Sample ID Client Sample ID
Analysis Date: 10/02/2009 17:34 Analyst:  LU_L 09091285-01A MW -2
09091285-02A MW-3
09091285-05A Trip Blank
Analyte Result [Rep Limit
Benzene ND 1.0
Ethylbenzene ND 1.0
Toluene ND 1.0
m,p-Xylene ND 2.0
0-Xylene ND 1.0
Xylenes, Total ND 1.0
Surr: 1,2-Dichloroethane-d4 98.7 78-116
Surr: 4-Bromofluorobenzene 99.3 74-125
Surr: Toluene-d8 97.3 82-118

Laboratory Control Sample (LCS

RuniD; K_091002B-5229667 Units: ug/L
Analysis Date: 10/02/2009 16:39 Analyst:  LU_L
Analyte Spike Result Percent Lower Upper
Added Recovery Limit Limit
Benzene 20.0 222 1M 74 123
Ethylbenzene 200 19.2 96.1 72 127
Toluene 20.0 19.6 97.9 74 126
m,p-Xylene 40.0 378 94.5 71 129
o-Xylene 20.0 19.4 97.2 74 130
Xylenes, Total 60.0 57.2 954 71 130
Surr: 1,2-Dichloroethane-d4 50.0 49 97.9 78 116
Surr: 4-Bromofluorobenzene 50.0 50.2 100 74 125
Surr: Toluene-d8 50.0 48.4 96.7 82 118

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 09091280-06

RunlD: K_091002B-5229670 Units: ug/L
Analysis Date: 10/02/2009 20:18 Analyst:  LU_L
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09091285 Page 10

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/7/2009 3:21:15 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



HOUSTON LABORATORY
I 8880 INTERCHANGE DRIVE
] —— L) HOUSTON, TX 77054
Quality Control Report (713) 660-0901
l Conoco Phillips
COP Howell K-1
Analysis: Volatile Organics by Method 8260B WorkOrder: 09091285
I Method: SW8260B Lab Batch ID: R285380
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low | High
Result Spike Result Recovery | Spike Result Recovery Lirnit | Limit | Limit
Added Added
I Benzene 613 200 823 105 200 836 112 158 22| 70[ 124
Ethylbenzene 15.9 200 204 93.8 200 191 87.7 6.18 20| 76| 122
Toluene 13.5 200 214 100 200 200 934 6.41 24| 80| 117
I m,p-Xylene 21.0 400 401 95.0 400 382 90.3 478 20| 69| 127
o-Xylene ND 200 201 101 200 194 971 354 20| 84| 114
Xylenes, Total 21.0 600 602 96.9 600 576 92.6 437 20| 69| 127
I Surr: 1,2-Dichloroethane-d4 ND 500 490 98.0 500 481 96.3 182 30| 78/ 116
Surr. 4-Bromofluorobenzene ND 500 508 102| = 500 494 98.9 260 30| 74| 125
Surr: Toluene-d8 ND 500 486 97.2 500 476 95.3 2.01 30| 82| 118
I Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
I J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09091285 Page 11
I QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/7/2009 3:21:15 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules. :



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Conoco Phillips

COP Howell K-1
Analysis: Volatile Organics by Method 82608 WorkOrder: 09091285
Method: SwW8g2608 Lab Batch ID: R285471
Method Blank Samples in Analytical Batch:
RuniD:  K_0910038-5231283 Units: - ug/L Lab Sample ID Client Sample 1D
Analysis Date: 10/03/2009 11:52 Analyst:  LU_L 09091285-03A MwW-4
09091285-04A Duplicate
Analyte Result |Rep Limit
Benzene ND 1.0
Ethylbenzene ND 1.0
Toluene ND 1.0
m,p-Xylene ND 2.0
o-Xylene ND 1.0
Xyienes, Total ND 1.0
Surr: 1,2-Dichloroethane-d4 96.8 78-116
Surr: 4-Bromofluorobenzene : 102.7 74-125
Surr: Toluene-d8 97.1 82-118

Laboratory Control Sample (LCS}

RuniD: K_091003B-5231282 Units: ug/L
Analysis Date: 10/03/2009 11:25 Analyst:  LU_L
Analyte Spike Result | Percent Lower Upper
Added Recovery Limit Limit
Benzene 20.0 228 114 74 123
Ethylbenzene 20.0 20.1 100 72 127
Toluene : 20.0 19.8 99.0 74 126
m,p-Xylene 40.0 38.8 96.9 71 129
o-Xylene 20.0 19.7 98.6 74 130
Xylenes, Total 60.0 58.5 97.5 71 130
Surr: 1,2-Dichloroethane-d4 50.0 50.6 101 78 116
Surr: 4-Bromofluorobenzene 50.0 49.2 984 74 125
Surr: Toluene-d8 50.0 49.3 98.6 82 118

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked:  09091285-03

RunID: K_091003B-5231285 Units: ug/L
Analysis Date: 10/03/2009 15:02 Analyst:  LU_L
Qualifiers: ND/U - Not Detected at the Reporting Limit ' MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09091285 Page 12

QC resuits presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/7/2009 3:21:15 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



HOUSTON LABORATORY
I 8880 INTERCHANGE DRIVE
,,,,,, B ® , HOUSTON, TX 77054
Quality Control Report (713) 660-0901
I Conoco Phillips
COP Howell K-1
Analysis: Volatile Organics by Method 8260B WorkOrder: 09091285
I Method: Sw82608 Lab Batch ID: R285471
Analyte - Sample MS MS MS % MSD MSD MSD % RPD RPD | Low |High
Result Spike Result Recovery | Spike Resuilt Recovery Limit | Limit | Limit
Added Added
I Benzene © ND 20 227 113 20 26.9 134 * 17.00 22| 70| 124
Ethylbenzene ND 20 19.1 95.6 20 18.3 91.6 425 20| 76} 122
Toluene ND 20 205 102 20 18.8 94.1 8.49 24 80| 117
I m,p-Xylene ND 40 36.5 91.3 40 36.6 914 0.170] 20 69| 127
o-Xylene ND 20 18.7 93.3 20 18.9 944 116 20| 84| 114
_ |Xylenes,Total ND 60 55.2 92.0 60 55.5 924 0.504| 20| 69| 127
l Surr: 1,2-Dichloroethane-d4 ND 50 50 100 50 57.4 115 13.8| 30f 78 116
Surr: 4-Bromofluorobenzene ND 50 50.2 100 50 48.6 97.3 316 30f 74 125
Surr: Toluene-d8 ND 50 48.9 97.7] 50 479 95.7 210, 30| 82 118
I Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
I‘ J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09091285 Page 13
I QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/7/2009 3:21:15 PM
. calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



‘

Quality Control Report

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Conoco Phillips

COP Howell K-1
Analysis: lon Chromatography WorkOrder: 09091285
Method: E300.0 Lab Batch ID: R284791A
Method Blank Samples in Analytical Batch:
RuniD:  1G2_090926A-5220323 Units:  mglL Lab Sample ID Client Sample ID
Analysis Date: 09/26/2009 14:12 Analyst: BDG 09091285-01B MW-2
09091285-02B MW-3
09091285-03B MW-4
Analyte Result [Rep Limit
Fluoride ND 0.50
Laboratory Control Sample (LCS)
RunlD: 1C2_090926A-5220324 Units: mg/L
Analysis Date: 09/26/2009 14:29 Analyst: BDG
Analyte Spike Result | Percent Lower Upper
Added Recovery Limit Limit
A Fluoride 10.00 10.21 1021 85 115
Matrix Spike (MS) / Matrix Spike Duplicate (WVSD)
Sample Spiked: 09091285-03
RunID: IC2_090926A-5222121 Units: mg/L
Analysis Date: 09/27/2009 1:22 Analyst: BDG
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low | High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
Added Added
Fluoride 2.466 10 12.91 104.4 10 12.91 104.4| 0.007748 20 80} 120
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09091285 Page 14

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values

calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.

10/7/2009 3:21:15 PM



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Conoco Phillips

COP Howell K-1
Analysis: lon Chromatography . WorkOrder: 09091285
Method: E300.0 Lab Batch ID: R284904
Method Blank Samples in Analytical Batch:
RuniD: €2 090628A-5222022 Units:  mglL Lab Sample 1D Client Sample ID
Analysis Date: 09/28/2009 9:56 Analyst: BDG 09091285-01B MW -2
09091285-02B MW-3
09091285-03B MW -4
Analyte Result |Rep Limit
Sulfate ND 0.50

Laboratory Control Sample (L CS)

RuniD; IC2_090928A-5222023 Units: mg/L
Analysis Date: 09/28/2009 10:12 Analyst: BDG
Analyte Spike Result | Percent Lower | Upper
. Added Recovery Limit Limit
Sulfate 10.00 10.25 102.5 85 115

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked:  09091282-01

RuniD: 1C2_090928A-5222044 Units: mg/L
Analysis Date: 09/28/2009 18:01 Analyst: BDG
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low | High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
Added Added
Sulfate 428.9 500 984.7 111.2 500 909.4 96.10 7.947] 20 80| 120
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09091285 Page 15

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/7/2000 3:21:16 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



Sample Receipt Checklist

And
Chain of Custody

09091285 Page 16



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901
Sample Receipt Checklist
Workorder: 09091285 Received By: AMV
Date and Time Received:  9/26/2009 9:30:00 AM Carrier name: SPL
Temperature: . 1.8°C . Chilled by: Water Ice
1. Shipping container/cooler in good condition? Yes No [ Not Present ]
2. Custody seals intact on shippping container/cooler? Yes No [ Not Present [
3. Custody seals intact on sample bottles? ves [ No [ Not Present ]
4. Chain of custody present? | Yes _ No [J
5. Chain of custody signed when relinquished and received? Yes No [J
6. Chain of custody agrees with sample labels? Yes No [J
7. Samples in proper container/bottie? Yes | No []
8. Sample containers intact? Yes No [
9. Sufficient sample volume for indicated test? Yes No [J
10 All samples received within holding time? Yes No [
1. Container/Temp Blank temperature in compliance? Yes No [
12. Water - VOA vials have zero headspace? Yes No [] VOA Vials Not Present [
13. Water - Preservation checked upon receipt (except VOA*)? Yes No [ Not Applicable Il
*VOA Preservation Checked After Sample Analysis
A SPL Representative:| | Contact Dafe & Time:[

Client Name Contacted:[ |

Non Conformance
Issues:

Client Instructions:

09091285 Page 17
10/7/2009 3:21:16 PM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901
Conoco Phillips
Certificate of Analysis Number:
09100901
Report To: Project Name: COP Howell K-1
Tetra Tech, Inc. Site: Navajo, NM
Kelly Blanchard Site Address:
6121 Indian School Road, N.E.
Suite 200
PO Number: 4510016701

Albuquerque -
NM State: New Mexico
87110- State Cert. No.:
ph: (505) 237-8440 fax: Date Reported:  10/30/2009

This Report Contains A Total Of 13 Pages

Excluding This Page, Chain Of Custody

And

Any Attachments

10/30/2009

Test results meet all requirements of NELAC, unless specified in the narrative.

Date




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Case Narrative for:
Conoco Phillips

Certificate of Analysis Number:

09100901
Report To: Project Name: COP Howell K-1

Tetra Tech, Inc. Site: Navajo, NM
Kelly Blanchard Site Address:
6121 Indian School Road, N.E.
Suite 200

PO Number: 4510016701
Albuquerque
NM State: New Mexico
87110- State Cert. No.:
ph: (505) 237-8440 fax: Date Reported:  10/30/2009

. SAMPLE RECEIPT:

All samples were received intact. The internal ice chest temperatures were measured on receipt and are recorded on the attached Sample Receipt
Checklist.

1l: ANALYSIS AND EXCEPTIONS:

Sample ID "MW-1" (SPL ID: 09100901-01) was randomly selected for use in SPL's quality control program for Batch ID: R287119. The Matrix
Spike Duplicate (MSD) recovery was outside of the advisable quality control limits due to possible matrix interference for the following analyte: o-
Xylene. A Laboratory Control Sample (LCS) was analyzed as a quality control check for the analytical batch and all recoveries were within
acceptable limits.

lll. GENERAL REPORTING COMMENTS:

Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the analytical report (" mgtkg-dry " or "
ugkg-dry " ).

Matrix spike (MS) and matrix spike duplicate (MSD) samples are chosen and tested at random from an analytical batch of "like" matrix to check for
possible matrix effect. The MS and MSD will provide site specific matrix data only for those samples which are spiked by the laboratory. Since the
MS and MSD are chosen at random from an analytical batch, the sample chosen for spike purposes may or may not have been a sample
submitted in this sample delivery group. The validity of the analytical procedures for which data is reported in this analytical report is determined by
the Laboratory Control Sample (LCS) and the Method Blank (MB). The Laboratory Control Sample (LCS) and the Method Blank (MB) are
processed with the samples and the MS/MSD to ensure method criteria are achieved throughout the entire analytical process.

Some of the percent recoveries and RPD's on the QC report for the MS/MSD may be different than the calculated recoveries and RPD's using the
sample result and the MS/MSD results that appear on the report because, the actual raw result is used to perform the calculations for percent
recovery and RPD.

Any other exceptions associated with this report will be footnoted in the analytical result page(s) or the quality control summary page(s).

Please do not hesitate to contact us if you have any questions or comments pertaining to this data report. Please reference the above Certificate of
Analysis Number.

This report shall not be reproduced except in full, without the written approval of the laboratory. The reported results are only representative of the
samples submitted for testing. '

SPL, Inc. is pleased to be of service to you. We anticipate warking with you in fulfilling all your current and future analytical needs.
| certify that this data package is in compliance with the terms and conditions of the contract, both technically and for completeness, for other than

the conditions detailed above. Release of the data contained in this hardcopy data package has been authorized by the Laboratory Manager or by
his designee, as verified by the following signature.

g—a 09100901 Page 1
Erica Cardenas Date
Project Manager Test results meet all requirements of NELAC, unless specified in the narrative.




Conoco Phillips

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

Certificate of Analysis Number:

Project Manager

Kesavalu M. Bagawandoss Ph.D., J.D.

Ted Yen

Laboratory Director

Quality Assurance Officer

09100901 Page 2
10/30/2009 4:02:04 PM

09100901
I Report To:  Tetra Tech, Inc. Project Name: COP Howell K-1
Kelly Blanchard Site: Navajo, NM
6121 Indi hool Road, N.E.
. ndian School Road Site Address:
Suite 200 I
Albuquerque
NM PO Number: 4510016701
l 87110- State: New Mexico
h: 237-844 fax: 1-3283
ph: (505) 237-8440 ax: (505) 881-3283 State Cert. No.:
FaxTo: Date Reported:  10/30/2009
Client Sample ID Lab Sample ID Matrix Date Collected Date Received cocip HOLD
I MW-1 09100901-01 Water 10/18/2009 6:00:00 PM | 10/20/2009 9:00:00 AM 329232 O
Trip Blank 09100901-02 W ater 10/18/2009 10/20/2009 9:00:00 AM 329232 ]
I Erica Cardenas Date




HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054
(713) 660-0901

Client Sample ID:MW-1 Collected:

10/18/2009 18:00 SPL Sample ID: 09100901-01

Site: Navajo, NM

Analyses/Method : Resuit QUAL Rep.Limit Dil. Factor Date Analyzed Analyst Seq. #
ION CHROMATOGRAPHY MCL E300.0 Units: mg/L
Fluoride 0.881 : 0.5 1 10/29/09 19:35 BDG 5267870
Sulfate : 3840 500 1000 10/29/09 19:52 BDG 5267871
METALS BY METHOD 60108, DISSOLVED MCL SW6010B Units: mg/L
Iron 224 0.02 1 10/21/09 20:56 AB1 5255744
Manganese 17.4 0.005 - 1 10/21/09 20:56 AB1 5255744
Prep Method Prep Date Prep Initials |Prep Factor
SW3005A 10/20/2009 21:00 R V 1.00
VOLATILE ORGANICS BY METHOD 8260B MCL SW8260B Units: ug/L
Benzene ND 1 1 10/22/09 13:20 LU_L 5257230
Ethylbenzene ND 1 1 10/22/09 13:20 LU_L 5257230
Toluene ND 1 1 10/22/09 13:20 LU_L 5257230
m,p-Xylene ND 1 1 10/22/09 13:20 LU_L 5257230
o-Xylene ND 1 1 10/22/09 13:20 LU_L 5257230
Xytenes, Total ND 1 1 10/22/09 13:20 LU_L 5257230
Surr: 1,2-Dichloroethane-d4 102 % 78-116 1 10/22/09 13:20 LU_L 5257230
Surr; 4-Bromofluorobenzene 99.1 % 74-125 1 10/22/09 13:20 LU_L 5257230
Surr: Toluene-d8 954 % 82-118 1 10/22/09 13:20 LU_L 5257230
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B/V - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

E - Estimated Value exceeds calibration curve

TNTC - Too numerous to count

D - Surrogate Recovery Unreportable due to Dilution
MI - Matrix Interference

09100901 Page 3
10/30/2009 4:02:11 PM



HOUSTON LABORATORY

8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

Client Sample ID: Trip Blank Collected:

10/18/2009 0:00

SPL Sample ID:

09100901-02

Site: Navajo, NM

Analyses/Method Result QUAL Rep.Limit Dil. Factor Date Analyzed Analyst Seq. #
VOLATILE ORGANICS BY METHOD 8260B MCL SW8260B Units: ug/L
Benzene ND - 1 1 10/21/09 13:43 LU_L 5255777
Ethylbenzene ND 1 1 10/21/09 13:43 LU_L 5255777
Toluene ND 1 1 10/21/09 13:43 LU_L 5255777
m,p-Xylene ND 1 1 10/21/09 13:43 LU_L 5255777
o-Xylene ND 1 1 10/21/09 13:43 LU_L 5255777
Xylenes, Total ND 1 1 10/21/09 13:43 LU_L 5255777
Surr: 1,2-Dichloroethane-d4 98.3 % 78-116 1 10/21/09 13:43 LU_L 5255777
Surr: 4-Bromofluorobenzene 95.3 % 74-125 1 10/21/09 13:43 LU_L 5255777
Surr: Toluene-d8 97.7 % 82-118 1 10/21/09 13:43 LU_L 5255777
Qualifiers: ND/U - Not Detected at the Reporting Limit >MCL - Result Over Maximum Contamination Limit(MCL)

B/V - Analyte detected in the associated Method Blank
* - Surrogate Recovery Outside Advisable QC Limits

J - Estimated Value between MDL and PQL

E - Estimated Value exceeds calibration curve

TNTC - Too numerous to count

D - Surrogate Recovery Unreportable due to Dilution

MI - Matrix Interference

09100901 Page 4
10/30/2009 4:02:11 PM
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HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
® HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Conoco Phillips

COP Howell K-1
Analysis: Metals by Method 6010B, Dissolved ) _ WorkOrder: 09100901
Method: Swe60108 Lab Batch ID: 94827
Method Blank Samples in Analytical Batch:
RuniD:  ICP2_091021A-5255727 Units:  mglL Lab Sample 1D Client Sample ID
Analysis Date: 10/21/2009 19:59 Analyst:  AB1 09100901-01B MW-1
Preparation Date:  10/20/2009 21:00 Prep By: R_V Method: SW3005A
Analyte Result [Rep Limit
Iron ND 0.02

Manganese ND 0.005

Laboratory Control Sample {(LCS)

RuniD: ICP2_091021A-5255728 Units: mg/L
Analysis Date: 10/21/2009 20:04 Analyst:  AB1
Preparation Date: ~ 10/20/2009 21:00 PrepBy: R_V Method: SW3005A
Analyte Spike Result Percent Lower Upper
Added Recovery Limit Lirnit
Iron 1.000{ 0.9648 96.48 80 120
Manganese 1.000 1.004 100.4 80 120

Matrix Spike {MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 09100933-02

RunID: ICP2_091021A-5255730 Units: mg/L
Analysis Date: 10/21/2009 20:13 Analyst:.  AB1
Preparation Date:  10/20/2009 21:00 Prep By: R_V Method: SW3005A
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low |High
Result Spike Result Recovery | Spike Resuit Recovery Limit | Limit | Limit
Added Added
Iron ND 0.1 0.08830 88.30 0.1 0.08700 87.00 1.483| 20, 75| 125
Manganese ND 0.1 0.1033 100.3 0.1 0.1044 101.4 1.059| 20| 75| 125
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09100901 Page 6

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/30/2009 4:02:12 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



Quality Control Report

Conoco Phillips

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

COP Howell K-1
Analysis: Volatile Organics by Method 8260B WorkOrder: 09100901
Method: SW8260B Lab Batch ID: R287020
Method Blank Samples in Analytical Batch:
RuniD:  K_091021D-5255774 Units: ug/L Lab Sample ID Client Sample ID
Analysis Date: 10/21/2009 13:16 Analyst: LU_L 09100901-02A Trip Blank
Analyte Result [Rep Limit
Benzene ND 1.0
Ethylbenzene ND 1.0
Toluene ND 1.0
m,p-Xylene ND 1.0
o-Xylene ND 1.0
Xylenes, Total ND 1.0
Surr: 1,2-Dichloroethane-d4 103.0 78-116
Surr: 4-Bromofluorobenzene 971 74-125
Surr: Toluene-d8 96.9 82-118
Laboratory Control Sample (LCS
RuniD: K_091021D-5255773 Units: ug/L
Analysis Date: 10/21/2009 12:48 Analyst:  LU_L
Analyte Spike Result | Percent Lower Upper
Added Recovery Limit Limit
Benzene 20.0 18.8 93.8 74 123
Ethylbenzene 20.0 16.1 80.7 72 127
Toluene 20.0 16.9 84.3|- 74 126
m,p-Xylene 40.0 323 80.7 71 129
o-Xylene 20.0 16.6 82.8 74 130
Xylenes, Total 60.0 48.9 814 71 130
Surr: 1,2-Dichloroethane-d4 50.0 47.5 94.9 78 116
Surr: 4-Bromofiuorobenzene 50.0 49 98.0 74 125
Surr: Toluene-d8 50.0 473 94.7 82 118

Matrix Spike (MS) / Matrix Spike Duplicate (MVSD}

Sample Spiked: 09100895-01
RunlD: K_091021D-5255783 Units:
Analysis Date: 10/21/2009 20:57 Analyst:

ug/L
LU_L

Qualifiers:

ND/U - Not Detected at the Reporting Limit

B/V - Analyte detected in the associated Method Blank

J - Estimated value between MDL and PQL

E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Contrdl limits do not apply.

TNTC - Too numerous to count

MI - Matrix Interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.

09100901 Page 7
10/30/2009 4:02:12 PM



®

Quality Control Re

port

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901
Conoco Phillips
COP Howell K-1 ‘
Analysis: Volatile Organics by Method 8260B WorkOrder: 09100901
Method: SW8260B Lab Batch ID: R287020
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low [High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
Added Added _
Benzene - 117 20 32.0 101 20 31.2 97.5 245 22| 70 124
Ethylbenzene ND 20 17.6 88.1 20 17.2 85.8 271 20] 76| 122
Toluene ND 20 18.3 91.3 20 17.3 86.5 5.41 24| 80| 117
m,p-Xylene ND 40 348 87.0 40 340 849 240, 20 69 127
o-Xylene ND 20 17.7 88.7 20 18.1 90.3 1.85, 20f 84| 114
Xylenes, Total ND 60 525 87.5 60 52.1 86.7 0.943] 20{ 69| 127
Surr: 1,2-Dichloroethane-d4 ND 50 46 92.0 50 488 97.6 589 30{ 78 116
Surr: 4-Bromofluorobenzene ND 50 49.6 99.2 50 48.1| 96.2 307, 30 74| 125
Surr; Toluene-d8 ND 50 47.9 95.8 50 46.3 92.6 3.37] 30| 82 118

: .

Qualifiers:

ND/U - Not Detected at the Reporting Limit

B/V - Analyte detected in the associated Method Blank

J - Estimated value between MDL and PQL
E - Estimated Value exceeds calibration curve

MI - Matrix Interference
D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count
QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values

calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.
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Quality Control Report

Conoco Phillips

HOUSTON LABORATORY
8880 INTERCHANGE DRIVE

HOUSTON, TX 77054
(713) 660-0901

COP Howell K-1
Analysis: ’ Volatile Organics by Method 8260B WorkOrder: 09100901
Method: SW8260B Lab Batch ID: R287119
Method Blank Samples in Analytical Batch:
RuniD: K 091022A-5257229 Units:  uglL Lab Sample ID Client Sample 1D
Analysis Date: 10/22/2009 12:53 Analyst:  LU_L 09100901-01A MW-1
Analyte Result [Rep Limit
Benzene ND 1.0
Ethyibenzene ND 1.0
Toluene ND 1.0
m,p-Xylene ND 1.0
o-Xylene ND 1.0
Xylenes, Total ND 1.0
Surr: 1,2-Dichloroethane-d4 98.7 78-116
Surr: 4-Bromofluorobenzene 97.3 74-125
Surr: Toluene-d8 97.0 82-118
Laboratory Control Sample (LCS)
RunID: K_091022A-5257228 Units: ug/lL
Analysis Date: 10/22/2009 12:25 Analyst:  LU_L
Analyte Spike Result Percent Lower Upper
Added Recovery Limnit Limit
Benzene 20.0 197 98.3 74 123
Ethylbenzene 200 16.4 82.1 72 127
Toluene 20.0 17.0 85.0 74 126
m,p-Xylene 40.0 332 83.1 7 129
o-Xylene 200 16.2 80.8 74 130
Xylenes, Total 60.0 494 823 71 130
Surr: 1,2-Dichloroethane-d4 50.0 50.2 100 78 116
Surr: 4-Bromofluorobenzene 50.0 492 98.3 74 125
Surr: Toluene-d8 50.0 47 .4 94.8 82 118

Matrix Spike (MS) / Matrix Spike Duplicate (MSD}

Sample Spiked: 09100901-01

RuniID: K_091022A-5257231 Units: ug/L
Analysis Date: 10/22/2009 13:47 Analyst:  LU_L
Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference

B/V - Analyte detected in the associated Method Blank

J - Estimated value between MDL and PQL

E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.

TNTC - Too numerous to count

D - Recovery Unreportable due to Dilution
* - Recovery Outside Advisable QC Limits

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.

09100901 Page 9
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HOUSTON LABORATORY
I 8880 INTERCHANGE DRIVE
L HOUSTON, TX 77054
Quality Control Report (713) 660-0901
I Conoco Phillips
COP Howell K-1
Analysis: Volatile Organics by Method 8260B WorkOrder: 09100901
I Method: Sws2608 Lab BatchID: =~ R287119
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low | High
Result Spike Result Recovery | Spike Result Recovery Limit | Limit | Limit
Added Added
I Benzene : ND 20 © 208 104 20 20.2 101 3.11 22| 70| 124
Ethylbenzene ND 20 17.0 84.9 20 17.2 86.1 1.41 20| 76| 122
Toluene ND 20 18.0 90.0 20 17.3 86.5 4.00, 24| 80| 117
I m,p-Xylene ND 40 348 86.5 40 335 83.9 3.08) 20 69 127
o-Xylene ND 20 17.3 86.6 20 16.8 840" 3.11 20 84] 114
Xylenes, Total ND 60 519 86.5 60 50.3 83.9 3.09) 20 69 127
I Surr: 1,2-Dichloroethane-d4 ND 50 46.2 92.4 50 - 47.4 94.8 256 30| 78 116
Surr: 4-Bromofluorobenzene ND 50 48.9 97.8 50 51.0 102 4.14| 30 74| 125
Surr: Toluene-d8 ND 50 475 95.0 50 472 94.3 0.723| 30} 82| 118
I Qualifiers: ND/U - Not Detected at the Reporting Limit MI - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
I J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits
E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count 09100901 Page 10
l QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values . 10/30/2009 4:02:12 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

Quality Control Report (713) 660-0901

Conoco Phillips

COP Howell K-1
Analysis: lon Chromatography ' WorkOrder: 09100901
Method: E300.0 Lab Batch ID: R287819
Method Blank - Samples in Analytical Batch:
RuniD:  1C2_091026C-5267852 Units:  mglL Lab Sample ID Client Sample ID
Analysis Date: 10/29/2009 13:07 Analyst: BDG 09100901-01C MW-1
Analyte Result {Rep Limit
Fiuoride ND 0.50
Sulfate ND 0.50

Laboratory Control Sample (LCS)

Run!D: 1C2_091029C-5267853 Units: mg/L
Analysis Date: 10/29/2009 13:24 Analyst: BDG
Analyte Spike Result Percent Lower Upper
Added Recovery Limit Limit
Fluoride 10.00 10.80 108.0 85 115 )
Sulfate 10.00 10.29 102.9 85 115

Matrix Spike (MS) / Matrix Spike Duplicate (MSD)

Sample Spiked: 09101141-01

RuniD: IC2_091029C-5267885 Units: mg/L
Analysis Date: 10/30/2009 3:08 Analyst: BDG
Analyte Sample MS MS MS % MSD MSD MSD % RPD RPD | Low |High
Result Spike Result Recovery | Spike Resuit Recovery Limit | Limit | Limit
Added Added
Fluoride ND 10 10.58 105.8 10 11.09 110.9 4.661 20 80f 120
Sulfate ND 10 9.711 97.11 10 10.16 101.6 4.529) 20| 80| 120
Qualifiers: ND/U - Not Detected at the Reporting Limit Mt - Matrix Interference
B/V - Analyte detected in the associated Method Blank D - Recovery Unreportable due to Dilution
J - Estimated value between MDL and PQL * - Recovery Outside Advisable QC Limits

E - Estimated Value exceeds calibration curve
N/C - Not Calculated - Sample concentration is greater than 4 times the amount of spike added. Control limits do not apply.
TNTC - Too numerous to count ) 09100901 Page 11

QC results presented on the QC Summary Report have been rounded. RPD and percent recovery values 10/30/2009 4:02:13 PM
calculated by the SPL LIMS system are derived from QC data prior to the application of rounding rules.



Sample Receipt Checklist
And
Chain of Custody

09100901 Page 12



HOUSTON LABORATORY
8880 INTERCHANGE DRIVE
HOUSTON, TX 77054

(713) 660-0901
Sample Receipt Checklist
Workorder: 09100901 Received By: CAW
Date and Time Received: ~ 10/20/2009 9:00:00 AM Carrier name: -~ Fedex-Priority
Temperature: 3.0°C Chilled by: Water Ice
1 Shipping container/cooler in good condition? Yes No [] Not Present [
2 Custody seals intact on shippping container/cooler? Yes No [ Not Present [J
3 Custody seals intact on sample bottles? Yes [ No [ Not Present M}
4 Chain of custody present? Yes No []
5 Chain of custody signed when relinquished and received? Yes No -
6. Chain of custody agrees with sample labels? Yes [ No
1. Trip blanks received not listed on chain.
7 Samples in proper container/bottle? Yes No [J
8 Sample containers intact? Yes No ]
9. Sufficient sample volume for indicated test? Yes No [
10 All samples received within holding time? Yes No []
11 Container/Temp Blank temperature in compliance? Yes No J
12. Water - VOA vials have zero headspace? Yes No O VOA Vials Not Present ]
13 Water - Preservation checked upon receipt (except VOA*)? Yes No L] Not Applicable U

*VOA Preservation Checked After Sample Analysis

SPL Representative:l

Client Name Contacted:|

Contact Date & Time:r

Non Conformance (1. Logged for analysis.
Issues:

Client Instructions:

09100901 Page 13
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