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Mr. Chavez,

Western Refining Southwest, Inc. — Bloomfield Terminal (“Western™) is submitting the 2075
Annual Class I Well Report documenting the operations of the facility’s Class I non-hazardous
injection well during 2015. The well is located in the NE/4, SE/4 of Section 27, Township 29
North, Range 11West, NMPM, San Juan County, New Mexico and is operated by Western
Refining Southwest, Inc. Due to complications that arose during the initiation of the Mechanical
Integrity Test in September 2015, the injection well has since been plugged and abandoned
following approval by the New Mexico Environment Department Oil Conservation Division
(NMOCD). This report will be the final report for the above referenced injection well.

If you need more information, please contact me at (505) 632-8013.

Sincerely,

~ T il

Ron Weaver
Regional Terminals Manager
Western Refining Southwest, Inc.

Cc: Brandon Powell (NMOCD Aztec District Office)
Randy Schmaltz (WNR — Bloomfield)
Allen Hains — Western Refining (WNR - El Paso)

50 County Road 4990, Bloomfield, New Mexico 87413 ¢ 505 632-4101 ¢ www.wnr.com




Certification

I certify under penalty of law that I have personally examined and am familiar with the
information submitted in this document and all attachments and that, based on my inquiry
of those individuals immediately responsible for obtaining the information, I believe that
the information is true, accurate, and complete. I am aware that there are significant
penalties for submitting false information including the possibility of fine and

imprisonment.

< L

Ron Weaver
Regional Terminals Manager
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EXECUTIVE SUMMARY

This report provides a summary of activities conducted in 2015 on Waste Disposal Well
#1 (WDW-#1) at the Western Refining Bloomfield (“Western”) facility. The following

is a summary of well operations and well testing activities performed in 2015.

Operational Summary

Injection Volume - The volume injected into the disposal well during 2015 was
10,386,505 gallons. Western suspended refining operations at the Bloomfield Refinery
on November 23, 2009. The facility currently operates as a Bulk Terminal. The crude
unloading and product loading racks, storage tanks and other supporting equipment

remain in operation.

Sampling and Chemical Analyses - Injection fluids samples were collected on a
quarterly basis for chemical analysis, with the following exception. A quarterly sample
was not collected during the fourth quarter of 2015 due to the fact that the injection well
was not in operation beyond September 22, 2015 as it was plugged and abandoned.
Quarterly samples were collected during the 1%, 2", and 3™ quarters of 2015. Analytical

results did not exhibit characteristics of being a hazardous waste.

Maintenance Operations — On September 22, 2015 Western Refining was scheduled to
conduct the annual Mechanical Integrity Test (MIT), Bradenhead, and High Pressure
Shutdown Test with a representative of NMOCD present to observe. The Bradenhead
Test and High Pressure Shutdown Test passed. In the course of setting up the MIT test,
the annulus casing showed a sudden increase in pressure. The test was suspended and
the well was shut down. Western began troubleshooting the problem by pressure testing
the injection well tubing. The results of the pressure test showed the integrity of the
tubing to be good. Western, at this point, believed the issue was with the well packer.
This began the attempt to remove the well packer to have it replaced. In the process of
attempting to retrieve the packer the well casing was damaged. The damage was

determined to un-salvageable and prompted the decision to have the well plugged and




!

abandoned. Western received conditional approval on October 26™ 2015 from NMOCD
District 3 to plug and abandon the well. Well abandonment activities commenced the
week of October 26", 2015 with a representative from OCD on-site to witness the

plugging activities. Associated C-103s are included in Appendix A.

Mechanical Integrity Tests - The 2015 MIT was not conducted as the well failed before
the test could be set up. The failure took place on September 22, 2015 and the well was

shut down as a result of the failure.

Area of Review (AOR) - No wells are known to be currently producing petroleum from

the Mesaverde injection zone within the AOR, a one-mile radius of WDW #1.

Recommendations

Western no longer operates the injection well as a result of un-repairable damage.
Western went through the required process to have the well plugged and abandoned.
This will be the final report submitted for this well.




1.0 INTRODUCTION

This report provides a summary of activities conducted during 2015 on Waste Disposal
Well #1 (WDW #1). The disposal well was part of the Western Bloomfield Terminal
facility operations. The facility is located south of Bloomfield, New Mexico in San Juan
County. The well location is depicted in Figure 1. The physical address of the facility is
as follows:

Bloomfield Terminal

#50 County Road 4990
Bloomfield, NM 87413

The Bloomfield Terminal is located on approximately 263 acres. Bordering the facility is
a combination of federal and private properties. Public property managed by the Bureau
of Land Management lies to the south. The majority of undeveloped land in the vicinity
of the facility is used extensively for oil and gas production and, in some instances,
grazing. U.S. Highway 550 is located approximately one-half mile west of the facility.
The topography of the main portion of the site is generally flat with steep bluffs to the
north.

WDW #1 is owned by San Juan Refining Company, a New Mexico corporation. It is
operated by Western Refining Southwest, Inc. formerly known as Giant Industries

Arizona, Inc. an Arizona corporation.

1.1 Well Information

Well Name & Number: Waste Disposal Well #1

OCD UIC: UIC-CL1-009

OCD Discharge Plan Permit Number: GW-130

Well Classification: Class I Non-hazardous

API Number: 30-045-29002

Legal Location: 1250 FEL, 2442FSL, I Sec 27 T29S RI11E
Physical Address: #50 Road 4990, Bloomfield, NM 87413




2.0 SUMMARY OF ACTIVITIES

The following list of activities was conducted in 2015 on WDW #1 located at the
Bloomfield facility:

02/17/15 Ist Quarter 2015 Sampling Event

04/01/15 2nd Quarter 2015 Sampling Event
07/01/15 3rd Quarter 2015 Sampling Event
09/22/15 Braidenhead Test

09/22/15 High Pressure Shutdown Test

An analytical sample was not collected during the fourth quarter of 2015 due to the fact

that the injection well was not operational for the quarter. Quarterly samples collected
for laboratory analysis were submitted to Hall Environmental Laboratories located in
Albuquerque, New Mexico. Copies of the analytical reports are provided in Appendix B.
A summary of the analytical results is provided in Table 3.

A representative of New Mexico Oil Conservation Division (NMOCD) was on-site to
witness the Bradenhead Test, High Pressure Shutdown Test, and MIT on September 22,
2015. Only the Braidenhead and High Pressure Tests were conducted successfully.
While setting up the MIT test the well failed and prevented the tests from being

preformed.

On September 22, 2015 Western Refining was scheduled to conduct the annual MIT,
Bradenhead and, High Pressure Shutdown Test with a representative of NMOCD present
to observe. The Bradenhead Test and High Pressure Shutdown Test passed. In the course
of setting up the MIT test, the annulus casing showed a sudden increase in pressure. The
test was suspended and the well was shut down. Western began troubleshooting the
problem by pressure testing the injection well tubing. The results of the pressure test
showed the integrity of the tubing to be good. Western, at this point, believed the issue
was with the well packer. This began the attempt to remove the well packer to have it
replaced. In the process of attempting to retrieve the packer the well casing was
damaged. The damage was determined to un-salvageable and prompted the decision to
have the well plugged and abandoned. Western received conditional approval on October
26™, 2015 from NMOCD District 3 to plug and abandon the well. Well abandonment
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activities commenced the week of October 26", 2015 with a representative from OCD

on-site to witness the plugging activities. Associated C-103s are included in Appendix

A.



3.0 INJECTION VOLUME

The Monthly Injection Well Report summarizing injection volumes and well
performance parameters is presented as Table 1.
3.1 Injection Volume

The volume injected into the disposal well during 2015 was 10,386,505 gallons.
Throughout 2015 the injection well operated within the operational limits of less than
1,150 psi.

3.2 Injection Well Down-Time

The injection well was down approximately 4,789 hours in 2015. The well was

permanently shut down on September 22, 2015.




4.0 SAMPLING AND CHEMICAL ANALYSIS

Samples were collected of the injection water on a quarterly basis and analyzed for the
following per Item #9 of the Bloomfield Refinery Class I (Non-Hazardous) Disposal
Well UIC-CL1-009 (GW-130) Discharge Permit Renewal dated March 23, 2004:

e Volatile Organic Compounds (VOCs);
e Semi-Volatile Organic Compounds (SVOCs);

e General Chemistry Parameters (included calcium, potassium, magnesium,
sodium, bicarbonate, carbonate, chloride, sulfate, total dissolved solids, pH, and
conductivity);

e RCRA 8 Metals; and
e RCRA Characteristics for Ignitability, Corrosivity, and Reactivity.

Fourth quarter samples were not collected due to the well not being operational during
that time. First quarter samples were collected February 17, 2015. Second quarter
samples were collected April 1, 2015. Third quarter samples were collected July 1, 2015.
A summary of the analytical results is provided in Table 3.

All quarterly samples collected for laboratory analysis were submitted to Hall
Environmental Analysis Laboratory located in Albuquerque, NM. The analytical results
conclude that the injected water did not exhibit characteristics of hazardous waste. The
respective quarterly analytical reports and Laboratory Quality Assurance Plan are

provided in Appendices B and C, respectively.
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5.0 TESTING AND MAINTENANCE ACTIVITIES

In addition to the conducting general preventative maintenance activities on the injection
well equipment, the following testing and well maintenance activities were conducted
during 2015:

e High-pressure shutdown and Bradenhead Testing.

e Well maintenance to fix problems with the well
e Plug and abandonment of the well

The Mechanical Integrity Testing (MIT) did not take place since the well as not able to be
repaired. All activities were conducted following NMOCD approval, and such
documentation is provided in Appendix A. The following is a brief summary of the

testing and well maintenance activities conducted in 2015.
5.1 Mechanical Integrity Testing

A representative of New Mexico Oil Conservation Division (NMOCD) was on-site to
witness a High Pressure Shutdown Test, Bradenhead Test, and MIT on September 22,
2015. The Bradenhead and High Pressure Shutdown test were witnessed by Monica
Kuehling of NMOCD-Aztec and the MIT test was not able to be preformed.

5.2 Down-hole maintenance

On September 22, 2015 Western Refining was scheduled to conduct the annual MIT,
Bradenhead, and High Pressure Shutdown Test with a representative of NMOCD present
to observe. The Bradenhead Test and High Pressure Shutdown Test passed. In the course
of setting up the MIT test, the annulus casing showed a sudden increase in pressure. The
test was suspended and the well was shut down. Western began troubleshooting the
problem by pressure testing the injection well tubing. The results of the pressure test
showed the integrity of the tubing to be good. Western, at this point, believed the issue
was with the well packer. This began the attempt to remove the well packer to have it
replaced. In the process of attempting to retrieve the packer the well casing was

damaged. The damage was determined to un-salvageable and prompted the decision to




have the well plugged and abandoned. Western received conditional approval on October
26™, 2015 from NMOCD District 3 to plug and abandon the well. Well abandonment
activities commenced the week of October 26", 2015 with a representative from OCD

on-site to witness the plugging activities. Associated C-103s are included in Appendix
A.




6.0 WELL EVALUATION

6.1 Well Evaluation

Between January 2015 and September 2015, the injection well operated normally and
within the operation limit of 1,150 psi. The well was permanently shut down on

September 22, 2015.
6.2 Area of Review (AOR)

The Area of Review data was updated in the 2011 Annual Bottom hole Pressure Surveys
and Pressure Fall-Off Tests for Waste Disposal Well #1Report (Cobb & Associates,
2011). At that time, no new wells are known to have been installed within the one-mile

radius.

Fifty-eight wells were found within a one-mile radius of WDW #1, which injects water
into the Mesaverde formation. The wells and status are spotted on an area map, Figure 3,
with a well number listed with the well data in Table 2. Of these wells, 15 have been
plugged and abandoned. Four wells are classified as dry holes and are believed to be
plugged and abandoned. Twenty-four wells produce petroleum from shallow zones. One
well is an Entrada injection well. Fourteen wells produce petroleum from the Dakota and
Gallup zones, which are deeper than the Mesaverde interval used for injection purposes.

No wells are producing from the injection interval within a one-mile radius of WDW #1.

Twenty-four of the 59 wells have penetrated the injection zone. Of these, three have been
plugged. Five wells are currently producing from shallow zones and 14 wells produce
from deep zones. There are two injection wells including WDW #1 and Ashcroft SWD
#1 well.

No wells are currently producing petroleum from the Mesaverde injection zone within the

AOR, a one-mile radius of WDW #1.
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7.0 CONCLUSIONS AND RECOMMENDATIONS

The following is a summary of well operations and well testing activities performed in

2014.
7.1 Conclusions

Injection Volume - The volume injected into the disposal well during 2015 was
10,386,505 gallons. Western suspended refining operations at the Bloomfield Refinery
on November 23, 2009. The crude unloading and product loading racks, storage tanks

and other supporting equipment remain in operation.

Sampling and Chemical Analyses - Injection fluids samples were collected for chemical
analysis on a quarterly basis when the well was operational. Analytical results did not

exhibit characteristics of hazardous waste.

Maintenance Operations - Down-hole maintenance activities were conducted in 2015 to
attempt to repair the injection well. The well was beyond repair and went through the

process to have it plugged and abandoned.

Mechanical Integrity Tests - The 2015 well testing program witnessed by a
representative of OCD included a High-Pressure Shutdown Test and a Bradenhead Test.

The MIT was not conducted since the well was not able to resume operation.

Well Evaluation — The injection well operated normally between January and September
2015 within the operational limit of 1,150 psi throughout 2015.

Area of Review (AOR) - No wells are currently producing petroleum from the

Mesaverde injection zone within the AOR, a one-mile radius of WDW #1.
7.2 Recommendations

Western no longer operates the injection well as it has failed and was permanently

plugged and abandoned. This will be the final report submitted for this well.

11




8.0 REFERENCES

Cobb & Associates, 2009a, Evaluation of Disposal Well #1 Bloomfield Refinery, August
26, 2009.

Cobb & Associates, 2011, 2011 Annual Bottom hole Pressure Surveys and Pressure Fall-
Off Tests for Waste Disposal Well #1Report December 21, 2011.

Bloomfield Refinery Class I (Non-Hazardous) Disposal Well UIC-CL1-009 (GW-130)
Discharge Permit Renewal dated March 23, 2004.

12




FIGURES




e

USGS 7.5 Min. Quad Sheet BLOOMFIELD, NM., 1885.
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- . WESTERN REFINING DISPOSAL WELL #1
- ,MW. SW SECTIONZS T29N R1MW
& % NO.:30-045-29002 FIGURE 1
: DISPOSAL WELL #1 WELL SCHEMATIC
- Western Refining Inc.
i Bloomfield, NM
- leld,
. |pate: 42612006 |ApprovedBy:  |ris  |JobNo: |70F5830
- forawnBy: as  |checked 8y: [scate:  [na
-
] 8-5/8", 48#ft, Surface Casing @ 830" S -
- TOC: Surface _ ‘ -
Hole Size: 11.0" i
- |
" Tubing: 2-7/8", Acid Resistant Fluoroline Cement Lined
- Wt of Tubing: 6.5#/ft
Wt of Tubing Lined: 7.55 #fft
- - Tubing 1D: 2.128" A
Tubing Drift ID: 2.000"
- Minimum ID @ Packer:. ~1.87" estimated
-
-
-
. Packer: Unknown Packer Type @ 3221'
B Could be a Guiberson or similar model Uni-6
e
o Perforations: 3276' - 3408' 4JSPF 0.5 EHD
. Top of the Cliff House Formation: 3276'
Fill was cleaned out of well on 4/20/06
B Fill was orginally tagged at 3325'
-
=
-
Perforations: 3435' - 3460' 4JSPF 0.5 EHD
B Top of the Menefee Formation: 3400
- .
RBP: 3520
—
R
'. Xl Bx  5-1/2", 15.5#/, Production Casing @3600'
- ‘ TOC: Surface

Hole Size: 7-7/8"
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TABLE1

WESTERN REFINING SOUTHWEST, INC. - BLOOMFIELD TERMINAL
P.0. BOX 159

BLOOMFIELD, NEW MEXICO 87413

QUARTERLY INJECTION WELL REPORT
DISCHARGE PLAN GW-130
NE1/4 SE1/4 SECTION 27, T29N, R11W
NMPM, SAN JUAN COUNTY, NEW MEXICO

AMOUNT AMOUNT TOTALIZER ON-LINE
OF WATER TO SOLAR AMOUNT DOWN- INJECTION PRESSURE ANNULAR PRESSURE FLOW RATES

PERIOD FROMRIVER | EVAPPONDS INJECTED TIME MAX MIN AVG MAX MIN AVG MAX MIN AVG
2015 (GALLONS) (GALLONS) (GALLONS) {HRS) (PSIA) (PSlA) {PSIA) {Psia) (PslA) (PsIA) (GPM) (GPM) (GPM)
JAN 380 1,416,000 - 744 850 823 836 157 128 147 0 0 0
FEB 1,293 - 1,435,535 231 1071 817 979 173 127 159 59 0 35
MAR 578 - 1,957,682 109 1106 871 1044 210 141 157 54 0 43
APR 1,317 285,307 1,137,693 298 1067 854 946 207 140 164 53 0 25
MAY 330 2,156,000 . 744 875 836 853 193 119 150 [ 0 0
JUN 635 2,267,159 1,468,841 119 1030 834 991 188 133 157 54 29 40
JUL 587 1,292,517 1,497,483 152 1108 860 1025 174 115 153 47 36 4
AUG - 580,533 1,765,467 0 1082 1025 1063 191 132 166 43 34 39
SEP - 2,010,196 1,123,804 184 1104 582 1059 199 139 169 41 24 36
DEC - £ - - - - = = - - - - -

)

The total amount inj in 2015 ist 10,386,505 gallons NOTE: Well was abaondoned October 28, 2015
CERTIFICA LQMU A DATE: 10-29-2 1%




Map Milesto

Seq, DW1
1000
2 on
3 012
4 0415
5 0.6
6 018
7 023
8 023
9 024
10 041
1 049
12 049
13 051
14 052
15 055
16 0.56
17 057
18 0.58
19 060
20 064
21 064
22 064
23 064
24 065

WELLNAME

DISPOSAL

DAVIS GAS COM F
DAVIS GAS COM G
DAVIS GAS COMF
Davis Pooled Unit
JACQUE

JACQUE

Davis PU/FB Umbarger

DAVIS GAS COM F
CONGRESS
LAUREN KELLY
MANGUM

CALVIN

MARIAN S
MANGUM

Black Diamond
DAVIS GAS COM J

SULLIVAN GAS COM D

CONGRESS
CALVIN
SUMMIT
CONGRESS
Garland "B"
SUMMIT

1E

100

15

APINO

30-045-29002
30-045-07825
30-045-23554
30-045-30833
30-045-07812
30-045-34463
30-045-34409
30-045-07883
30-045-24084
30-045-25673
30-045-27361
30-045-24673
30-045-12003
30-045-27365
30-045-07835
30-045-07896
30-045-25329
30-045-24083
30-045-25657
30-045-31118
30-045-24574
30-045-24572
30-045-07903

30-045-25707

Perf

3276
6157
2827
5314

1543
1483

2701
1680
1326
6024
6176
2578

1388

1462
6086
6086
1468
2747
2746
1664
5326

e —

Table 2
o o8l PsADse  ULSTR OPERATOR RESERVOR  Stalus
3514 3514 1-27-29N-11W  WESTERN REFINING MESAVERDE INJ
6298 6298 19-Jan-94 |-27-29N-11W BP AMERICA DAKOTA P&A
2839 2839 1-27-29N-11W  XTO ENERGY, INC CHACRA Shallow
5646 6177 1-27-29N-11W  XTO ENERGY, INC  GALLUP Deep
1717  18-Oct-82 1-27-29N-11W  Pre-Ongard PICTURED CLIFFS P&A
1714 1714 1-27-29N-11W  HOLCOMB 0&G FRUITLAND COAL CBM
1689 1689 H-27-29N-11W HOLCOMB 0&G FRUITLAND COAL CBM
1800 18-Aug-55 H-27-29N-11W Pre-Ongard P&A
2810 6262 H-27-29N-11W XTO ENERGY, INC CHACRA Shallow
1770 5808 K-27-29N-11W Burlington PICTURED CLIFFS Shallow
1354 1354 F-27-29N-11W MANANA GAS INC ~ FRUITLAND SAND Shallow
6160 6160 F-27-29N-11W Burlington DAKOTA Deep
6348 6348 M-26-29N-11W Burlington DAKOTA Deep
2710 2710 F-27-29N-11W MANANA GAS INC  CHACRA Shallow
1661 6214 L-27-29N-11W  Burlington FRUITLAND COAL CBM
800 09-Nov-78 C-27-29N-11W Pre-Ongard P&A
1645 4030 F-26-29N-11W HOLCOMB 0&G FRUITLAND COAL CBM
6242 6242 F-26-29N-11W XTO ENERGY, INC DAKOTA Deep
6148 6148 A-34-29N-11W Burlington GALLUP Deep
1760 1760 N-26-29N-11W Burlington FRUITLAND COAL CBM
2857 2857 A-34-29N-11W Burlington CHACRA Shallow
2869 2869 N-26-29N-11W ENERGEN CHACRA Shallow
1747 1747 27-Jun-75 M-27-29N-11W Pre-Ongard PICTURED CLIFFS P&A
5970 5970 C-34-29N-11W ENERGEN GALLUP Deep
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Yes

Yes

Yes

No

No
Yes
Yes
No
Yes
Yes
No
Yes
No

Yes
Yes

Yes

No

Yes
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Sap Misslo  weLNAME #
25 0.65 GARLAND 3
26 0.67 CALVIN 3
27 0.68 GARLAND B 1R
28 0.70 NANCY HARTMAN 2
29 0.71 GRACE PEARCE 1
30 0.72 HARTMAN 1
31 0.73 Davis 1
32 0.75 MARY JANE 1
33 0.76 ROYAL FLUSH 1
34 0.79 COOK 1
35 0.79 COOK 2
36 0.82 SHELLY 2
ar 0.82 HARE 3
38 0.84 CALVIN 1F
39 0.85 SULLIVANGASCOMD 1
40 0.85 ELLEDGE FEDERAL 34 11
41 0.89 CONGRESS 7E
42 0.90 HARE 4
43 0.90 CONGRESS 4E
44 0.90 CONGRESS 15
45 0.90 ASHCROFT SWD 1
46 0.90 LEAANN 1
47 0.94 CONGRESS ]
48 0.94 VilesEE 1
|

| B |

APINO

30-045-24573
30-045-25612
30-045-21732
30-045-26721
30-045-07959
30-045-07961
30-045-07776
30-045-26731
30-045-34312
30-045-07940
30-045-13089
30-045-20755
30-545-02123
30-045-33093
30-045-07733
30-045-24834
30-045-24835
30-545-02124
30-045-24837
30-045-25675
30-045-30788
30-045-20752

30-045-07672
30-045-07751

P I e e SE By Elm

Perf.

2668
5295
1648
2627
1380
6072

2622
1440
6052
1390

1726

6172
6047
1060
6202

2784
5369
6952
1776
6171

Perf.

Bottom Depth

2790
5870
1678
2754
1466
6274

2732
1608
6226
1410

1736

6430
6160
1064
6347

2906
5943
7070
1790

6340

Table 2

Total  pgp pate

2790
5870
1678
2754
1466 02-Mar-00
6274 14-Jun-99
1917  11-Nov-58
2732
1608
6226
1410
1736
2335
6430
6160
1525

6347
2015
6328
5943
7382
1790 18-Dec-99

6340

870
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ULSTR

M-27-29N-11W
K-26-29N-11W

M-27-29N-11W
P-22-29N-11W
0-22-29N-11W
P-22-29N-11W
M-26-29N-11W
N-22-29N-11W
N-22-29N-11W
N-22-29N-11W
N-22-29N-11W
G-34-29N-11W
M-23-29N-11W
J-26-29N-11W

B-26-29N-11W
D-34-29N-11W
F-34-29N-11W
0-23-29N-11W
E-35-29N-11W
C-35-29N-11W
B-26-29N-11W

E-35-29N-11W

G-34-29N-11W
P-28-29N-11W

OPERATOR

ENERGEN
Burlington
Burlington
MANANA GAS INC
JOHN C PICKETT
MANANA GAS INC
Pre-Ongard
MANANA GAS INC
MANANA GAS INC
MANANA GAS INC
MANANA GAS INC
CHAPARRAL 0&G
Pre-Ongard
Burlington

XTO ENERGY, INC
MCELVAIN 0&G
Burlington
Pre-Ongard
Burlington
Burlington

XTO ENERGY, INC
CHAPARRAL 0O&G
Burlington
Pre-Ongard

B, :
RESERVOIR Status  Inj.
Zone
CHACRA Shallow No
GALLUP Deep Yes
PICTURED CLIFFS Shallow No
CHACRA Shallow No
FRUITLAND SAND P&A No
DAKOTA P&A  Yes
(N/A) P&A  No
CHACRA Shallow No
FRUITLAND COAL CBM No
DAKOTA Deep Yes
FRUITLAND SAND Shallow No
PICTURED CLIFFS Shallow No
FARMINGTON DRY No
DAKOTA Deep Yes
DAKOTA Deep Yes
FARMINGTON,NORTH Shallow No
DAKOTA Deep Yes
FARMINGTON DRY No
CHACRA Shallow Yes
GALLUP Deep Yes
MORRISON BLUFFEN INJ  Yes
PICTURED CLIFFS P&A No
DAKOTA Deep Yes
DRY No




Map Milesto

Seq, DW1
49 095
50 0.97
51 097
52 097
53 097
54 098
55  0.98
56  0.99
57  0.99
58  0.99
59 099

WELLNAME

Sullivan

Madsen Selby Pooled Unit
Masden-Selby
MASDEN GAS COM
Sullivan

CONGRESS

EARL B SULLIVAN
STATE GAS COM BS
PEARCE GAS COM
CHAPARRAL
CONGRESS

# APINO

1X 30-045-29107
2 30-045-07895
3 30-045-07762
1 30-045-07894
1 30-045-07870
1 30-045-07674
1 30-045-23163
1 30-045-23550
1 30-045-07985
1 30-045-20609
2 30-545-02151

Status
P&A
Dry
INJ
CBM
Shallow
Deep
Total

Perf Perf Total
Jop Bottom Depth

900
1600
600
6023 6125 6125
1420
PC
2761

2750 2761

1470 1648 2761

6154 6182 6182

1712 1731 173

Frtind

Total
Wells

15

14
14

59 24 35

Table 2

P&A Date

23-Jun-55
05-May-78

05-Jun-78

31-Aug-53
30-Oct-53

10-Mar-97

Page 3 of 3

ULSTR

G-26-29N-11W
A-28-29N-11W
A-28-29N-11W
A-28-29N-11W
G-26-29N-11W
J-34-29N-11W
B-26-29N-11W
K-23-29N-11W
K-23-29N-11W
E-34-29N-11W
-34-29N-11W

OPERATOR

Pre-Ongard
Pre-Ongard
Pre-Ongard

XTO ENERGY, INC
Pre-Ongard
Pre-Ongard

XTO ENERGY, INC
HOLCOMB 0&G
BP AMERICA
CHAPARRAL 0&G

Pre-Ongard

RESERVOIR

PICTURED CLIFFS
PICTURED CLIFFS

DAKOTA
PICTURED CLIFFS
PICTURED CLIFFS
CHACRA
FRUITLAND COAL
DAKOTA
PICTURED CLIFFS
FRUITLAND SAND

Status

P&A
P&A

P&A

Shallow
CBM
P&A

Shallow
DRY

No
Yes
No
No




Table 3

Injection Well

2015 Quarterly Analytical Summary

Toxicity
Characteristics 1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter
1,1,1,2-Tetrachloroethane <5.0 <50 <1.0 na
1,1,1-Trichloroethane <5.0 <5.0 <1.0 na
1,1,2,2-Tetrachloroethane <10 <10 <2.0 na
1,1,2-Trichloroethane <5.0 <5.0 <1.0 na
1,1-Dichloroethane <5.0 <5.0 <1.0 na
1,1-Dichloroethene <5.0 <5.0 <1.0 na
1,1-Dichloropropene <5.0 <5.0 <1.0 na
1,2,3-Trichlorobenzene <5.0 <5.0 <1.0 na
1,2,3-Trichloropropane <10 <10 <2.0 na
1,2,4-Trichlorobenzene <5.0 <5.0 <1.0 na
1,2,4-Trimethylbenzene <5.0 <5.0 <1.0 na
1,2-Dibromo-3-chloropropane <10 <10 <2.0 na
1,2-Dibromoethane (EDB) <5.0 <5.0 <1.0 na
1,2-Dichlorobenzene <5.0 <5.0 <1.0 na
1,2-Dichloroethane (EDC) 500 <5.0 <5.0 <1.0 na
1,2-Dichloropropane <5.0 <5.0 <1.0 na
1,3,5-Trimethylbenzene <5.0 <5.0 <1.0 na
1,3-Dichlorobenzene <5.0 <5.0 <1.0 na
1,3-Dichloropropane <5.0 <5.0 <1.0 na
1,4-Dichlorobenzene 7500 <5.0 <35.0 <1.0 na
1-Methylnaphthalene <20 <20 <4.0 na
2,2-Dichloropropane <10 <10 <2.0 na
2-Butanone <50 <50 11 na
2-Chlorotoluene <5.0 <5.0 <1.0 na
2-Hexanone <50 <50 <10 na
2-Methylnaphthalene <20 <20 <4.0 na
4-Chlorotoluene <5.0 <5.0 <1.0 na
4-Isopropyltoluene <5.0 <5.0 <1.0 na
4-Methyl-2-pentanone <50 <50 <10 na
Acetone 500 76 72 na
Benzene 500 <35.0 <5.0 <1.0 na
Bromobenzene <5.0 <5.0 <1.0 na
Bromodichloromethane <5.0 <35.0 <1.0 na
Bromoform <5.0 <5.0 <1.0 na
Bromomethane <15 <15 <3.0 na
Carbon disulfide <50 <50 <10 na
Carbon Tetrachloride 500 <5.0 <5.0 <1.0 na
Chlorobenzene 100000 <5.0 <5.0 <1.0 na
Chloroethane <10 <10 <2.0 na
Chloroform 6000 <5.0 <5.0 <1.0 na
Chloromethane <15 <15 <3.0 na
cis-1,2-DCE o <5.0 <5.0 <1.0 na
cis-1,3-Dichloropropene <5.0 <5.0 <1.0 na
Dibromochloromethane <5.0 <5.0 <1.0 na
Dibromomethane <5.0 <5.0 <1.0 na
Dichlorodifluoromethane o <5.0 <5.0 <1.0 na
Ethylbenzene <5.0 <5.0 <1.0 na
Hexachlorobutadiene 500 <5.0 <5.0 <1.0 na
Isopropylbenzene <5.0 <5.0 <1.0 na
Methyl tert-butyl ether (MTBE) <5.0 <5.0 <1.0 na
Methylene Chloride <15 <15 <3.0 na
Naphthalene <10 <15 <2.0 na
n-Butylbenzene <15 <5.0 <1.0 na
n-Propylbenzene <5.0 <10 <3.0 na




Table 3

Injection Well
2015 Quarterly Analytical Summary
Toxicity
Characteristics I1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter
sec-Butylbenzene <5.0 <5.0 <1.0 na
Styrene <5.0 <5.0 <1.0 na
tert-Butylbenzene <5.0 <5.0 <1.0 na
Tetrachloroethene (PCE) <5.0 <5.0 <1.0 na
Toluene <5.0 <5.0 1:5 na
trans-1,2-DCE <5.0 <5.0 <1.0 na
trans-1,3-Dichloropropene <5.0 <5.0 <1.0 na
Trichloroethene (TCE) <5.0 <5.0 <1.0 na
Trichlorofluoromethane <5.0 <5.0 <1.0 na
Vinyl chloride 200 <5.0 <5.0 <1.0 na
Xylenes, Total <1.5 <15 < 1.5 na
1,2,4-Trichlorobenzene <10 <10 <10 na
1,2-Dichlorobenzene <10 <10 <10 na
1,3-Dichlorobenzene <10 <10 <10 na
1,4-Dichlorobenzene 7500 <10 <10 <10 na
1-Methylnaphthalene <10 <10 <10 na
2,4,5-Trichlorophenol <10 <10 <10 na
2,4,6-Trichlorophenol 2000 <10 <10 <10 na
2,4-Dichlorophenol <20 <20 <20 na
2,4-Dimethylphenol 17 <10 <10 na
2,4-Dinitrophenol <20 <20 <20 na
2 4-Dinitrotoluene 130 <10 <10 <10 na
2,6-Dinitrotoluene <10 <10 <10 na
2-Chloronaphthalene <10 <10 <10 na
2-Chlorophenol <10 <10 <10 na
2-Methylnaphthalene <10 <10 <10 na
2-Methylphenol 55 14 <10 na
2-Nitroaniline <10 <10 <10 na
2-Nitrophenol <10 <10 <10 na
3,3’-Dichlorobenzidine <10 <10 <10 na
3+4-Methylphenol 79 48 <10 na
3-Nitroaniline <10 <10 <10 na
4,6-Dinitro-2-methylphenol <20 <20 <20 na
4-Bromophenyl phenyl ether <10 <10 <10 na
4-Chloro-3-methylphenol <10 <10 <10 na
4-Chloroaniline <10 <10 <10 na
4-Chlorophenyl phenyl ether <10 <10 <10 na
4-Nitroaniline <10 <10 <10 na
4-Nitrophenol <10 <10 <10 na
Acenaphthene <10 <10 <10 na
Acenaphthylene <10 <10 <10 na
Aniline <10 <10 <10 na
Anthracene <10 <10 <10 na
Azobenzene <10 <10 <10 na
Benz(a)anthracene <10 <10 <10 na
Benzo(a)pyrene <10 <10 <10 na
Benzo(b)fluoranthene <10 <10 <10 na
Benzo(g,h,i)perylene <10 <10 <10 na
Benzo(k)fluoranthene <10 <10 <10 na
Benzoic acid <20 25 <20 na
Benzyl alcohol <10 <10 <10 na
Bis(2-chloroethoxy)methane <10 <10 <10 na
Bis(2-chloroethyl)ether <10 <10 <10 na
Bis(2-chloroisopropyl)ether <10 <10 <10 na




Table 3

Injection Well
2015 Quarterly Analytical Summary

Toxicity
Characteristics 1st Quarter | 2nd Quarter | 3rd Quarter | 4th Quarter

Bis(2-ethylhexyl)phthalate <10 12 <10 na
Butyl benzyl phthalate <10 <10 <10 na
Carbazole <10 <10 <10 na
Chrysene <10 <10 <10 na
Dibenz(a,h)anthracene <10 <10 <10 na
Dibenzofuran <10 <10 <10 na
Diethyl phthalate <10 <10 <10 na
Dimethyl phthalate <10 <10 <10 na
Di-n-butyl phthalate <10 <10 <10 na
Di-n-octyl phthalate <10 <10 <10 na
Fluoranthene <10 <10 <10 na
Fluorene <10 <10 <10 na
Hexachlorobenzene 130 <10 <10 <10 na
Hexachlorobutadiene 500 <10 <10 <10 na
Hexachlorocyclopentadiene <10 <10 <10 na
Hexachloroethane 3000 <10 <10 <10 na
Indeno(1,2,3-cd)pyrene <10 <10 <10 na
Isophorone <10 <10 <10 na
Naphthalene <10 <10 <10 na
Nitrobenzene 2000 <10 <10 <10 na
N-Nitrosodimethylamine <10 <10 <10 na
N-Nitrosodi-n-propylamine <10 <10 <10 na
N-Nitrosodiphenylamine <10 <10 <10 na
Pentachlorophenol 100000 <20 <20 <20 na
Phenanthrene <10 <10 <10 na
Phenol 21 <10 <10 na
Pyrene <10 <10 <10 na

idine 5000 <10 <10 <10 na
Specific Conductance (umhos/cm) 2900 4900 2000 na
Chloride o 950 1400 480 na
Sulfate 48 9.5 65 na
Total Dissolved Solids 2290 2890 1220 na
pH (pH Units) 7.19 6.94 7.45 na
Bicarbonate (As CaCO3) 300 358.6 274.6 na
Carbonate (As CaCO3) <2.0 <2.000 <2.000 na
Calcium 180 300 120 na
Magnesium - o 38 57 28 na
Potassium 15 21 T:d na
Sodium 560 750 280 na
Total Alkalinity (as CaCO3 300 358.6 274.6 na
Arsenic 5.0 <0.020 <0.020 <0.020 na
Barium 100.0 0.36 0.44 0.27 na
Cadmium o 1.0 <0.0020 <0.0020 <0.0020 na
Chromium 5.0 < 0.0060 < 0.0060 < 0.0060 na
Lead 3 < 0.0050 < 0.0050 < 0.0050 na
Selenium 1 <0.050 <0.050 <0.050 na
Silver 5 <0.0050 <0.0050 <0.0050 na
Merc 0.2 <0.00020 | <0.00020 <0.0010 na
Reactive Cyanide (mg/L) < 0.0200 < 1.00 <1.00 na
Reactive Sulfide (mg/L) <0.450 0.87 <1.0 na
Ignitability (°F) <140°F >200 >200 >200 na
Corrosivity (ph Units) <2o0r>125 7.22 7.17 7.36 na
Notes:

na = well shut down
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NEW MEXICO ENERGY, MINERALS ORI

AZTEC DISTRICT OFFICE

& NATURAL RESOURCES DEPARTMENT 1000 RIO BRAZOS ROAD

AZTEC NM 87410

(505) 334-6178 FAX: (505) 334-6170
http://emnrd.state.nm.us/ocd/District lli3distric.htm

ol
BRADENHEAD TEST REPORT Stpg,, F3
(submit 1 copy to aboy.e{ddréss) Y 2 2015

Date of Test 6)’ 2 9 ’/—/b Operafog AM)Q@ é% 5 AP& #30-0 4/§ Z%() e

- : i _
Property Namei ) é@wmcll No._ |  Location: Unit,{ ScctionZ 2 TownshipZ?Rangc //
Well Status(Shut-In or Producing) Initial PSI:Tubing[Qf@ Intermediaf,f \ M Casing lQ Bradenhead ()

OPEN BRADENHEAD AND INTERMEDIATE TO ATMOSPHERE INDIVIDUALLY FOR 15 MINUTES EACH

PRESSURE FLOW CHARACTERISTICS
Testing Bradenhead INTERM BRADENHEAD INTERMEDIATE
BH Int Csg Int Csg
h ST rlnl\:lnE D ! ézf Steady Flow
| 10 min 0 [ gg/ Surges
15 min ' /) . /4(9 A Down to Nothing P
| 20 min Nothing
25 min ' Gas . g
. 30 min Gas & Water
Water

If bradenhead flowed water, check all of the descriptions that apply below:

CLEAR FRESH SALTY SULFUR BLACK

5 MINUTE SHUT-IN PRESSURE BRADENHEAD (O ]NTERMED!ATI{ );%
- REMARKS: ‘LKM{wW/ObU)VuM (:fé)w_//p

(odlilunon, Wl ] e 5 e et e
Bymﬁ/ Witness W | W(,’Q ((,Z(A_IULL]/ .

(Position)

E-mail address




Submit 1 Copy To Appropriate District
Offi

ce
District I - (575) 393-6161
1625 N. French Dr., Hobbs, NM 88240
District IT - (575) 748-1283
811 S. First St., Artesia, NM 88210
District Il - (505) 334-6178
1000 Rio Brazos Rd., Aztec, NM 87410
District [V — (505) 476-3460
1220 S. St. Francis Dr., Santa Fe, NM
87505

Energy, Minerals and Natural Resources

OIL CONSERVATION DIVISION

State of New Mexico

Form C-103
Revised August 1, 2011

WELL API NO.
30-045-29002-00

1220 South St. Francis Dr.

5. Indicate Type of Lease '
STATE [] FEE [

Santa Fe, NM 87505

6. State Oil & Gas Lease No.
N/A

PROPOSALS.)

SUNDRY NOTICES AND REPORTS ON WELLS
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH

1. Type of Well: Oil Well [[] Gas Well [X] Other — (Disposal Well)

7. Lease Name or Unit Agreement Name
Disposal

8. Well Number: #001

Bloomfield Terminal

2. Name of Operator San Juan Refining Co. / Western Refining Southwest, Inc. —

9. OGRID Number: 037218

3. Address of Operator

10. Pool name or Wildcat:

# 50 Road 4990, Bloomfield, NM, 87413 Blanco/Mesa Verde

4. Well Location
Unit Letter I : 2442 feet from the ___south lineand __1250 feet fromthe  East line
Section 27 Township 29N Range 11 W

_1 1. Elevation (Show whether DR, RKB, RT, GR, etc.)

NMPM Couni San Juan

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data

NOTICE OF INTENTION TO:
PERFORM REMEDIAL WORK [J  PLUG AND ABANDON []
TEMPORARILY ABANDON [] CHANGE PLANS

REMEDIAL WORK

SUBSEQUENT REPORT OF:

[0 ALTERING CASING [

O COMMENCE DRILLING OPNS.[] PANDA O

PULLORALTERCASING [] MULTIPLE COMPL O CASING/CEMENT JOB O
DOWNHOLE COMMINGLE  []
OTHER: Annual MIT, Bradenhead, [X OTHER: O

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date
of starting any proposed work). SEE RULE 19.15.7.14 NMAC. For Multiple Completions: Attach wellbore diagram of

proposed completion or recompletion.

Western Refining Southwest, Inc. — Bloomfield Terminal requests permission to perform the annual MIT and Bradenhead test on the
Class I injection well referenced above. The tests will be performed on Tuesday, September 22%, 2015. Monica Kuehling has agreed to

be here to monitor the tests.

Spud Date:

Rig Release Date:

I hereby certify that the information above is true and complete to the best of my knowledge and belief.

SIGNATURW%”/

TITLE____Environmental Coordinator.

DATE ’/'3/ 1S~

Type or print name ___Matthew Krakow E-mail address: __matt.krakow@wnr.com PHONE: 505-632-4169
For State Use Only

APPROVED BY:

Lol ), %A‘ITFLB Zuvirenments| Fuqineevs  DATE 9/ &/ 20 15
Conditions of Approval (if an{): .




Submit 1 Copy To Appropriate District State of New Mexico Form C-103
Office ] .
District I - (575) 393-6161 Energy, Minerals and Natural Resources Revised July 18, 2013
1625 N. French Dr., Hobbs, NM 88240 ) WELL API NO.
B s OIL CONSERVATION DIVISION gf’fn‘gﬁ’f‘,’rﬁd —
w —(505) 334-6178 1220 South St. Francis Dr. STATE D FEE E
1000 Rio Brazos Rd., Aztec, NM 87410
District IV — (505) 476-3460 Santa Fe, NM 87505 6. State Oil & Gas Lease No.
1220 S. St. Francis Dr., Santa Fe, NM N/A
87505
SUNDRY NOTICES AND REPORTS ON WELLS 7. Lease Name or Unit Agreement Name
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH Disnosal
posal
e Well Number: #001
1. Type of Well: Oil Well []  Gas Well [X] Other — (Disposal Well) 8. Well Number:
2. Name of Operator: San Juan Refining Co. / Western Refining Southwest, Inc. - 9. OGRID Number: 037218
Bloomfield Terminal
3. Address of Operator 10. Pool name or Wildcat
#50 Road 4990, Bloomfield, NM, 87413 Blanco/Mesa Verde
4. Well Location
Unit Letter | - 2442 feet from the South line and 1250 feet from the _ East line

Section 27 Township 29N Range 11W NMPM  SanJuan Coun
_ 11. Elevation (Show whether DR, RKB, RT, GR, etc.)

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data

NOTICE OF INTENTION TO: SUBSEQUENT REPORT OF:
PERFORM REMEDIAL WORK [J  PLUG AND ABANDON [] REMEDIAL WORK [0 ALTERING CASING []
TEMPORARILY ABANDON  [] CHANGE PLANS O COMMENCE DRILLING OPNS.[] P ANDA X
PULLORALTERCASING [] MuLTIPLECOMPL  [] CASING/CEMENT JOB O

DOWNHOLE COMMINGLE [

CLOSED-LOOP SYSTEM O
OTHER: O OTHER: O

13. Describe proposed or completed operations. (Clearly state all pertinent details, and give pertinent dates, including estimated date
of starting any proposed work). SEE RULE 19.15.7.14 NMAC. For Multiple Completions: Attach wellbore diagram of

proposed completion or recompletion.
Western RefineryCo. plugged and abandoned this well on October 27 - 29, 2015 per the attached report:

Plug #1 with CR at 2785' spot 170 sxs (200.6 cf) Class B cement from 3533’ to 2785". Tag TOC at 2782'.
Plug #2 with squeeze holes at 2750’ and CR at 2700" spot 56 sxs (66.08 cf) Class B cement from 2750’ to 26847 squeeze 44 sxs outside, 6 sxs below, 6 sxs down 53’ on top of
CR.

Plug #3 with squeeze holes at 2390" and CR at 2350 spot 50 sxs (59 cf) Class B cement from 2390 to 2235’ squeeze 32 sxs outside, 5 sxs below leaving 13 sxs on top of CR to
cover the Chacra top. Tag TOC at 2180

Plug #4 with 20 sxs (23.6 cf) Class B cement from 1746’ to 1570’ to cover the Pictured Cliffs top.

Plug #5 with 24 sxs (28.32 cf) Class B cement from 1407’ to 1197’ to cover the Fruitland top.

Plug #8 spot 113 sxs (133.34 cf) Class B cement from 915’ to 150", to top off casing from 150’ to surface with 16 sxs to cover the surface casing shoe.

Plug #7 with 53 sxs Class B cement top off casings and install P&A marker with coordinates 36° 41° 46" N/ 107° 58' 26" W.

10/27/15 Rode cement equipment to location. Spot in and RU. Wait on rig crew to set CR. Pressure test tubing to 1500 PSI, OK. Pressure test casing to 1000 PSI, OK. Spot
plug #1 with calculated TOC at 2785". Stingout. RD. SDFD.

10/28/15 Travel to location. Spot in and RU cement equipment. RU A-Plus wireline. RIH and tag at 2782'. Perforate 3 HSC squeeze holes at 2750". Establish rate of 1-1/2
bpm at 850 PSI. TIH and set Weatherford CR at 2700'. Spot plug #2 with calculated TOC at 2647'. Displace with 15.2 mud. POH. Reverse circulate clean. RU A-
Plus wireline. Perforate 3 HSC squeeze holes at 2390". Casing started flowing from squeeze holes. Sl well. Check well pressures: casing 180 PSI. Wireline RIH and
set 5-1/2" CR at 2350". Spot plug #3 with calculated TOC at 2235". Displace with mud. Reverse circulate well clean. RD. SDFD.

10/29/15 Travel to location. Spotin and RU cement equipment. TIH and tag TOC at 2180". Circulate well clean. Spot plugs #4, #5 and #6. Cut off wellhead. Spot plug #7 top
off casings and install P&A marker with coordinates 36° 41' 46” N/ 107° 58' 26" W. RD and MOL. P&A Ops witness bv M. Kuehling w/ NMOCD

e R T B B S T R T A SR R Vi s e e s B B e I B e T i Sl weom At o st

. . . Approved for plugging of wellbore only. n !
Spud Date: Rig R jability under bond is retained pending NS.DIV DIST. 8
Receipt of C-103 (Subsequent Report of Well '
P N R on B Plugging) which may be found @ OCD web NOV-2 8 2015
I hereby certify that i is true and complet r‘;‘: :nder l‘:;t us/ocd
SIGNATURE TITLE. A ac v /7530 anc DATE / % “r
Type or print name S.Lu 1 eg D3 E-mail address: __J olme i vl beny.n et PHONE: §O5-320-/7¢8
ror state use Unly @
Eor State Uee Ouf DEPUTY 01L& GAS INSPECTQR

APPROVED BY: W TITLE BISTRIET #3 DATE_/2/) /15

Conditions of Approval (if any): N




oy 0 Ok

v
e v tae Ditatra " ’ S[p. D/S]' .
Submik [ Copy T Appropriste Disiict State of New Mexico - 'y .3 Form C-103
District | - (575) 393-6161 " Energy, Minerals and Natural Resources - <[fc- Revised August 1, 2011
1625 N. French Dr., Hobbs, NM 88240 WELIYAPI NO.
District I1 — (575) 748-1283 : . 2900
Dl SR AL s OIL CONSERVATION DIVISJON [ 300452500200 ___
District 11I - (505) 334-6178 1220 South St. Francis Dr. " STATE 0
1000 Rio Brazos Rd., Aztec, NM 87410 FEE [
District IV  (505) 476-3460 Santa Fe, NM 87505 6. State Oil & Gas Lease No. -
1220 8. St. Francis Dr., SaaneNM N/A
87505 . :
] SUNDRY NOTICES AND REPORTS ON WELLS 7. Lease Name or Unit Agreement Name
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A " Disposal
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT" (FORM C-101) FOR SUCH
PROPOSALS.)
1. Type of Well: Oil Well [] Gas Well [X] Other - (Disposal Well) 8. Well Number: #001
2. Name of Operator San Juan Refining Co. / Western Refining Southwest, Inc.—  * | 9. OGRID Number: 037218
' Bloomfield Refinery _ . ' -
3. Address of Operator _ : s . 10. Pool pame or Wildcat:
‘ # 50 Road 4990, Bloomfield, NM, 87413 _ . _Blanco/Mesa Verde
4. Well Location ’ _
Unit Letter_ I : 2442 . feet from the ___south lineand __1250 _feet from the East line
Section 27 Township 29N Range 11w NMP

11. Elevation (Show whether DR, RKB, RT, GR, etc.)

12. Check Appropriate Box to Indicate Nature of Notice, Report or Other Data

NOTICE,OF INTENTION TO: f SUBSEQUENT REPORT OF: ,
PERFORM REMEDIAL WORK [  PLUG AND ABANDON [] REMEDIAL WORK [0 ALTERING CASING []
TEMPORARILY ABANDON ] CHANGE PLANS O COMMENCE DRILLINGOPNS[] PANDA - [J

 PULLORALTERCASING [0 MuLTiPLECOMPL  [J CASING/CEMENT JOB 0
DOWNHOLE COMMINGLE [ . :

OTHER: Troubleshoot injection well problem D OTHER: O )
13. Describe proposed or completed operations. (Clearly state all pertinent details, and.give pertinent dates, mcludmg estimated date
of starting any proposed work). SEE RULE 19.15.7.14 NMAC. For Multiple Comp]etlons Attach wellbore diagram of
proposed completion or recompletion. i

Western Refining Southwest, Inc. — Bloomfield Terminal is gomg to pressure test the tubing on the Class [ m_]ectlon well referenced
above. The test would consist of setting a plug using a wireline rig and pressurizing the tubing to determine its integrity in response to the
recent MIT failure. The tests will be performed on Thursday, September 25", 2015.

Spud Date: Rig Release Date:

I hereby certify that the information above is true and complete to the best of my knowledge and belief.

SIGNATURW * TITLE__ Environmental Coordinator ___ DATE_ 9/ 24/~

Type or print name w Krakow E-mail address: __matt krakow@wnr.com PHONE: _505-632-4169

For State Use Onily :
EPUTY 01 L |
APPROVED BY: Wé( W/é%m; PNTE.E’AS#LNSPF“% SEP 25 2015

Conditions of Approval (if any):
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HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

March 16, 2015
Kelly Robinson

Western Refining Southwest, Inc.

#50 CR 4990
Bloomfield, NM 87413
TEL: (505) 632-4166
FAX (505) 632-3911

RE: Injection Well 2-17-15

Dear Kelly Robinson:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.com

OrderNo.: 1502723

Hall Environmental Analysis Laboratory received 1 sample(s) on 2/18/2015 for the
analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.
ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

s

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1502723
Date Reported: 3/16/2015

CLIENT: Western Refining Southwest, Inc.

Client Sample ID: Injection Well

Project: Injection Well 2-17-15 Collection Date: 2/17/2015 11:20:00 AM
Lab ID: 1502723-001 Matrix: AQUEOUS Received Date: 2/18/2015 8:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 950 50 mg/L 100 2/18/2015 2:54:18 PM  R24392
Sulfate 48 5.0 mg/L 10 2/18/2015 2:41:53 PM  R24392
EPA METHOD 7470: MERCURY Analyst: MMD
Mercury ND 0.00020 mg/L 1 2/26/20159:17:02AM 17887
EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS
Arsenic ND 0.020 mg/L 1 2/21/2015 12:09:42 PM 17834
Barium 0.36 0.020 mg/L 1 2/21/201512:09:42 PM 17834
Cadmium ND 0.0020 mg/L 1 2/21/2015 12:09:42 PM 17834
Calcium 180 10 mg/L 10 2/21/201512:11:20 PM 17834
Chromium ND 0.0060 mg/L 1 2/21/2015 12:09:42 PM 17834
Lead ND 0.0050 mg/L 1 2/21/2015 12:09:42 PM 17834
Magnesium 38 1.0 mg/L 1 2/21/2015 12:09:42 PM 17834
Potassium 15 1.0 mg/L 1 2/21/2015 12:09:42 PM 17834
Selenium ND 0.050 mg/L 1 2/21/2015 12:09:42 PM 17834
Silver ND 0.0050 mg/L 1 2/21/2015 12:09:42 PM 17834
Sodium 560 10 mg/L 10 2/21/201512:11:20 PM 17834
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Acenaphthene ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
Acenaphthylene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Aniline ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Anthracene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Azobenzene ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
Benz(a)anthracene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Benzo(a)pyrene ND 10 ug/L 1 2/23/2015 4:43:18 PM 17825
Benzo(b)fluoranthene ND 10 ug/L 1 2/23/2015 4:43:18 PM 17825
Benzo(g,h,i)perylene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Benzo(k)fluoranthene ND 10 pa/L 1 2/23/2015 4:43:18 PM 17825
Benzoic acid ND 20 o/l 1 2/23/2015 4:43:18 PM 17825
Benzyl alcohol ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Bis(2-chloroethoxy)methane ND 10 pa/L 1 2/23/2015 4:43:18 PM 17825
Bis(2-chloroethyl)ether ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Bis(2-chloroisopropyl)ether ND 10 Hg/L 1  2/23/20154:43:18 PM 17825
Bis(2-ethylhexyl)phthalate ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
4-Bromophenyl phenyl ether ND 10 pg/L 1  2/23/20154:43:18 PM 17825
Butyl benzyl phthalate ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Carbazole ND 10 pg/L 1 2/23/20154:43:18 PM 17825
4-Chloro-3-methylphenol ND 10 pg/L 1 2/23/20154:43:18 PM 17825
4-Chloroaniline ND 10 pa/L 1 2/23/20154:43:18 PM 17825

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *

Value exceeds Maximum Contaminant Level.
Value above quantitation range

©” ® O —-m

Analyte detected below quantitation limits

RSD is greater than RSDlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

B

Analyte detected in the associated Method Blank

Holding times for preparation or analysis exceeded

H

ND Not Detected at the Reporting Limit
P Sample pH Not In Range

RL Reporting Detection Limit
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1502723

Date Reported: 3/16/2015

CLIENT: Western Refining Southwest, Inc.

Client Sample ID: Injection Well

Project: Injection Well 2-17-15 Collection Date: 2/17/2015 11:20:00 AM

Lab ID: 1502723-001 Matrix: AQUEOUS Received Date: 2/18/2015 8:00:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM

2-Chloronaphthalene ND 10 Hg/L 1 2/23/2015 4:43:18 PM 17825
2-Chlorophenol ND 10 ug/L 1 2/23/2015 4:43:18 PM 17825
4-Chlorophenyl phenyl ether ND 10 ug/L 1 2/23/2015 4:43:18 PM 17825
Chrysene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Di-n-butyl phthalate ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Di-n-octyl phthalate ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Dibenz(a,h)anthracene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Dibenzofuran ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
1,2-Dichlorobenzene ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
1,3-Dichlorobenzene ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
1,4-Dichlorobenzene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
3,3 -Dichlorobenzidine ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Diethyl phthalate ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
Dimethyl phthalate ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
2,4-Dichlorophenol ND 20 po/L 1 2/23/2015 4:43:18 PM 17825
2,4-Dimethylphenol 17 10 pg/L 1 2/23/20154:43:18 PM 17825
4,6-Dinitro-2-methylphenol ND 20 Hg/L 1 2/23/20154:43:18 PM 17825
2,4-Dinitrophenol ND 20 pg/L 1 2/23/20154:43:18 PM 17825
2,4-Dinitrotoluene ND 10 po/L 1 2/23/20154:43:18 PM 17825
2,6-Dinitrotoluene ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
Fluoranthene ND 10 Hg/L 1 2/23/20154:43:18 PM 17825
Fluorene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Hexachlorobenzene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Hexachlorobutadiene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Hexachlorocyclopentadiene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Hexachloroethane ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Indeno(1,2,3-cd)pyrene ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825
Isophorone ND 10 Hg/L 1 2/23/20154:43:18 PM 17825
1-Methylnaphthalene ND 10 ua/L 1 2/23/2015 4:43:18 PM 17825
2-Methylnaphthalene ND 10 Ha/L 1 2/23/2015 4:43:18 PM 17825
2-Methylphenol 55 10 pg/L 1 2/23/20154:43:18 PM 17825
3+4-Methylphenol 79 10 pg/L 1 2/23/20154:43:18 PM 17825
N-Nitrosodi-n-propylamine ND 10 ug/L 1 2/23/2015 4:43:18 PM 17825
N-Nitrosodimethylamine ND 10 Mg/l 1 2/23/2015 4:43:18 PM 17825
N-Nitrosodiphenylamine ND 10 ug/L 1 2/23/2015 4:43:18 PM 17825
Naphthalene ND 10 Hag/L 1 2/23/2015 4:43:18 PM 17825
2-Nitroaniline ND 10 pg/L 1 2/23/20154:43:18 PM 17825
3-Nitroaniline ND 10 pg/L 1 2/23/20154:43:18 PM 17825
4-Nitroaniline ND 10 pg/L 1 2/23/2015 4:43:18 PM 17825

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
E  Value above quantitation range
J  Analyte detected below quantitation limits
O  RSD is greater than RSDlimit
R RPD outside accepted recovery limits
S Spike Recovery outside accepted recovery limits

ND

B
H

P

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded

Sample pH Not In Range

RL Reporting Detection Limit

Not Detected at the Reporting Limit
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Analytical Report

Lab Order 1502723
Hall Environmental Analysis Laboratory, Inc. Date Reported: 3/16/2015
CLIENT: Western Refining Southwest, Inc. Client Sample ID: Injection Well
Project: Injection Well 2-17-15 Collection Date: 2/17/2015 11:20:00 AM
Lab ID: 1502723-001 Matrix: AQUEOUS Received Date: 2/18/2015 8:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Nitrobenzene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
2-Nitrophenol ND 10 pg/L 1 2/23/20154:43:18 PM 17825
4-Nitrophenol ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Pentachlorophenol ND 20 pg/L 1 2/23/20154:43:18 PM 17825
Phenanthrene ND 10 ug/L 1 2/23/20154:43:18 PM 17825
Phenol 21 10 pg/L 1 2/23/20154:43:18 PM 17825
Pyrene ND 10 pg/L 1 2/23/20154:43:18 PM 17825
Pyridine ND 10 pg/L 1 2/23/20154:43:18 PM 17825
1,2,4-Trichlorobenzene ND 10 pg/L 1  2/23/20154:43:18 PM 17825
2,4,5-Trichlorophenol ND 10 pg/L 1 2/23/20154:43:18 PM 17825
2,4 6-Trichlorophenol ND 10 Hg/L 1 2/23/2015 4:43:18 PM 17825
Surr: 2-Fluorophenol 425 17.6-104 %REC 1 2/23/2015 4:43:18 PM 17825
Surr: Phenol-d5 52.5 17.7-89.9 %REC 1 2/23/20154:43:18 PM 17825
Surr: 2,4,6-Tribromophenol 62.3 16.3-122 %REC 1 2/23/20154:43:18 PM 17825
Surr: Nitrobenzene-d5 834 45.3-117 %REC 1  2/23/20154:43:18 PM 17825
Surr: 2-Fluorobiphenyl 72.8 43-113 %REC 1  2/23/20154:43:18 PM 17825
Surr: 4-Terphenyl-d14 43.6 476-122 S  %REC 1 2/23/20154:43:18 PM 17825
EPA METHOD 8260B: VOLATILES Analyst: cadg
Benzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Toluene ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
Ethylbenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Methyl tert-butyl ether (MTBE) ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,2,4-Trimethylbenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,3,5-Trimethylbenzene ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
1,2-Dichloroethane (EDC) ND 5.0 yg/L 5  2/26/2015 12:27:45 PM R24544
1,2-Dibromoethane (EDB) ND 50 Ha/L 5  2/26/2015 12:27:45 PM R24544
Naphthalene ND 10 ug/L 5  2/26/2015 12:27:45 PM R24544
1-Methylnaphthalene ND 20 pg/L 5  2/26/2015 12:27:45 PM R24544
2-Methylnaphthalene ND 20 pa/L 5  2/26/2015 12:27:45 PM R24544
Acetone 500 50 pg/L 5  2/26/2015 12:27:45 PM R24544
Bromobenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Bromodichloromethane ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
Bromoform ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Bromomethane ND 15 pg/L 5  2/26/2015 12:27:45 PM R24544
2-Butanone ND 50 pg/L 5  2/26/2015 12:27:45 PM R24544
Carbon disulfide ND 50 pg/L 5  2/26/2015 12:27:45 PM R24544
Carbon Tetrachloride ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Chlorobenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Chloroethane ND 10 pg/L 5  2/26/2015 12:27:45 PM R24544

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1502723
Date Reported: 3/16/2015

CLIENT: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15

Client Sample ID: Injection Well
Collection Date: 2/17/2015 11:20:00 AM

Lab ID: 1502723-001 Matrix: AQUEOUS Received Date: 2/18/2015 8:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: cadg
Chloroform ND 5.0 Mg/l 5  2/26/2015 12:27:45 PM R24544
Chloromethane ND 15 pg/L 5  2/26/2015 12:27:45 PM R24544
2-Chlorotoluene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
4-Chlorotoluene ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
cis-1,2-DCE ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
cis-1,3-Dichloropropene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,2-Dibromo-3-chloropropane ND 10 Ha/L 5  2/26/2015 12:27:45 PM R24544
Dibromochloromethane ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
Dibromomethane ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
1,2-Dichlorobenzene ND 5.0 Hg/L 5  2/26/2015 12:27:45 PM R24544
1,3-Dichlorobenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,4-Dichlorobenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Dichlorodifluoromethane ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
1,1-Dichloroethane ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,1-Dichloroethene ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
1,2-Dichloropropane ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,3-Dichloropropane ND 5.0 Mg/l 5  2/26/2015 12:27:45 PM R24544
2,2-Dichloropropane ND 10 pg/L 5  2/26/2015 12:27:45 PM R24544
1,1-Dichloropropene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Hexachlorobutadiene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
2-Hexanone ND 50 pg/L 5  2/26/2015 12:27:45 PM R24544
Isopropylbenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
4-Isopropyltoluene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
4-Methyl-2-pentanone ND 50 pg/L 5  2/26/2015 12:27:45 PM R24544
Methylene Chloride ND 15 pg/L 5  2/26/2015 12:27:45 PM R24544
n-Butylbenzene ND 15 pg/L 5  2/26/2015 12:27:45 PM R24544
n-Propylbenzene ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
sec-Butylbenzene ND 5.0 pg/L 5 2/26/2015 12:27:45 PM R24544
Styrene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
tert-Butylbenzene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,1,1,2-Tetrachloroethane ND 50 ug/L 5  2/26/2015 12:27:45 PM R24544
1,1,2,2-Tetrachloroethane ND 10 ug/L 5  2/26/2015 12:27:45 PM R24544
Tetrachloroethene (PCE) ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
trans-1,2-DCE ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
trans-1,3-Dichloropropene ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,2,3-Trichlorobenzene ND 5.0 Ha/L 5  2/26/2015 12:27:45 PM R24544
1,2,4-Trichlorobenzene ND 5.0 Mg/l 5  2/26/2015 12:27:45 PM R24544
1,1,1-Trichloroethane ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
1,1,2-Trichloroethane ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: .

Value exceeds Maximum Contaminant Level.
Value above quantitation range
Analyte detected below quantitation limits

B Analyte detected in the associated Method Blank

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit

Page 4 of 19
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RSD is greater than RSDIlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

P Sample pH Not In Range
RL Reporting Detection Limit




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1502723

Date Reported: 3/16/2015

CLIENT: Western Refining Southwest, Inc.

Client Sample ID: Injection Well

Project: Injection Well 2-17-15 Collection Date: 2/17/2015 11:20:00 AM
Lab ID: 1502723-001 Matrix: AQUEOUS Received Date: 2/18/2015 8:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: cadg
Trichloroethene (TCE) ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
Trichlorofluoromethane ND 5.0 ug/L 5  2/26/2015 12:27:45 PM R24544
1,2,3-Trichloropropane ND 10 pg/L 5  2/26/2015 12:27:45 PM R24544
Vinyl chloride ND 5.0 pg/L 5  2/26/2015 12:27:45 PM R24544
Xylenes, Total ND 7.5 pg/L 5  2/26/2015 12:27:45 PM R24544
Surr: 1,2-Dichloroethane-d4 101 70-130 %REC 5  2/26/2015 12:27:45 PM R24544
Surr: 4-Bromofluorobenzene 103 70-130 %REC 5  2/26/2015 12:27:45 PM R24544
Surr: Dibromofluoromethane 101 70-130 %REC 5  2/26/2015 12:27:45 PM R24544
Surr: Toluene-d8 98.7 70-130 %REC 5  2/26/2015 12:27:45 PM R24544
SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR
Conductivity 2900 0.010 pmhos/cm 1 2/18/2015 12:49:27 PM R24379
SM4500-H+B: PH Analyst: JRR
pH 7.19 1.68 pH units 1 2/18/2015 12:49:27 PM R24379
SM2320B: ALKALINITY Analyst: JRR
Bicarbonate (As CaCO3) 300 20 mg/L CaCO3 1 2/18/2015 12:49:27 PM R24379
Carbonate (As CaCO3) ND 2.0 mg/L CaCO3 1 2/18/2015 12:49:27 PM R24379
Total Alkalinity (as CaCO3) 300 20 mg/L CaCO3 1 2/18/2015 12:49:27 PM R24379
SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids 2290 40.0 mg/L 1 2/19/20153:19:00PM 17793

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *

“v MO = m

Value above quantitation range

Analyte detected below quantitation limits
RSD is greater than RSDlimit

RPD outside accepted recovery limits
Spike Recovery outside accepted recovery limits

Value exceeds Maximum Contaminant Level.

B
H
ND
P
RL

Analyte detected in the associated Method Blank

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit
Sample pH Not In Range
Reporting Detection Limit
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Anatek Labs, Inc.

1282 Alturas Drive « Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 « email moscow@anateklabs.com
504 E Sprague Ste. D+ Spokane WA 88202 « (509) 838-3999 + Fax (509) 838-4433 » emall spokane@anateklabs.com

Client: HALL ENVIRONMENTAL ANALYSIS LAB Batch #: 150219026
Address: 4901 HAWKINS NE SUITE D " Project Name: 1502723
ALBUQUERQUE, NM 87109
Attn: ANDY FREEMAN
Analytical Results Report

Sample Number  150219026-001 Sampling Date  2/17/2015 Date/Time Received 2/19/2015 1:20 PM

Client Sample ID  1502723-001E / INJECTION WELL Sampling Time 11:20 AM

Matrix Water Sample Location

Comments )
Parameter Resuit Units PQL Analysis Date Analyst Method Qualifier
Cyanide (reactive) ND mg/L 0.02 2/24/2015 CRW  SW846 CH7
Flashpoint >200 ‘r 2/25/2015 KFG EPA 1010
pH 713 ph Units 2/20/2015 KJS SM 4500pH-B
Sulfide ND mg/L 0.45 3/3/2015 HSW  SM4500S2F
Reactive sulfide ND mg/L 0.45 3/3/2015 HSW SW846 CH7

Authorized Signature ,4,{{. 44.

John Coddi , Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the writien approval of the laboratory.

The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; CO:ID00013; FL{NELAP).E878€3; ID:ID00013; MT‘CERTW!; NM: 1DD0013; OR:ID200001-002; WA:C586
Carf0085; FL(NELAP): EB7'

Certifications held by Anatek Labs WA: EPA:WAOD168; ID:WAQ0188; WA:C585; MT:!

Monday, March 09, 2015
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Anatek Labs, Inc.

1282 Alturas Drive » Moscow, ID 83843 « (208) 883-2839 « Fax (208) 882-9246 - email moscow@anateklabs.com
504 E Sprague Ste. D » Spokane WA 99202 - (509) 838-3999 « Fax (509) 838-4433 » email spokane@anateklabs.com

Client: HALL ENVIRONMENTAL ANALYSIS LAB Batch #: 150219026
Address: 4901 HAWKINS NE SUITED Project Name: 1502723
ALBUQUERQUE, NM 87109
Attn: ANDY FREEMAN
Analytical Results Report
Quality Control Data
Lab Control Sample
Parameter LCS Result Units LCS Spike %Rec AR %Rec Prep Date Analysis Date
Sulfide 0.200 mg/L 0.2 100.0 70-130 3/3/2015 3/3/2015
Reactive sulfide 0.200 mgiL 0.2 1000 70130 31312015 3/312015
Cyanide (reactive) 0.488 mg/L 0.5 97.6 80-120 2/24/2015 2/24/2015
Matrix Spike .
Sample MS Ms AR
Sample Number Parameter Result Result Units Spike %Rec %Rec PrepDate Analysis Date
150219026-001 Reactive sulfide ND 0.727 mg/L 091 799 70-130 3/3/2015 3/3/2015
150219026-001  Cyanide (reactive) ND 0.953 mgiL 1 953 B80-120 2/2472015  2/24/2015
Matrix Spike Duplicate
MSD MSD " AR
Parameter Resuit Units Spike %Rec %RPD %RPD Prep Date Analysis Date
Cyanide (reactive) 0.955 mg/L 1 95.5 02 025  2/24/2015 212412015
Method Blank
Parameter Resuit Units PQL Prep Date  Analysis Date
Cyanide (reactive) ND mg/L 1 212412015 212472015
Reactive suifide ND mgiL 1 3/3/2015 3/3/2015
Sulfide ND mg/L 0.0 3/3/2015 3/3/2015
AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference
Comments:

Certifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP).E87893; ID:ID00013; MT:CERTO0028; NM: ID00013; OR:ID200001-002; WA:C585
Certifications held by Anatek Labs WA: EPA:WAD0169; ID:WAD0189; WA:C585; MT:Cert0095; FL(NELAP): E871088 )

Monday, March 09, 2015
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QC SUMMARY REPORT R -
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.

Project: Injection Well 2-17-15

Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions

Client ID: PBW Batch ID: R24392 RunNo: 24392

Prep Date: Analysis Date: 2/18/2015 SeqNo: 718760 Units: mg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Chloride ND 0.50

Sulfate ND 0.50

Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions

Client ID: LCSW Batch ID: R24392 RunNo: 24392

Prep Date: Analysis Date: 2/18/2015 SeqNo: 718761 Units: mg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Chloride 438 0.50 5.000 0 96.3 90 110

Sulfate 9.9 0.50 10.00 0 98.6 90 110

Qualifiers:

v ™ O —m

Value exceeds Maximum Contaminant Level.
Value above quantitation range

Analyte detected below quantitation limits

RSD is greater than RSDIlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Sample pH Not In Range

Reporting Detection Limit

Page 6 of 19




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1502723
16-Mar-15

Client: Western Refining Southwest, Inc.
Injection Well 2-17-15

Project:

Sample ID 5mL rb

SampType: MBLK

TestCode: EPA Method 8260B: VOLATILES

Client ID: PBW Batch ID: R24544 RunNo: 24544

Prep Date: Analysis Date: 2/26/2015 SeqNo: 722682 Units: pg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Methyl tert-butyl ether (MTBE) ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,2-Dichloroethane (EDC) ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
Naphthalene ND 20
1-Methylnaphthalene ND 4.0
2-Methyinaphthalene ND 4.0
Acetone ND 10
Bromobenzene ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 3.0
2-Butanone ND 10
Carbon disulfide ND 10
Carbon Tetrachloride ND 1.0
Chlorobenzene ND 1.0
Chloroethane ND 20
Chloroform ND 1.0
Chloromethane ND 3.0
2-Chlorotoluene ND 1.0
4-Chlorotoluene ND 1.0
cis-1,2-DCE ND 1.0
cis-1,3-Dichloropropene ND 1.0
1,2-Dibromo-3-chloropropane ND 2.0
Dibromochloromethane ND 1.0
Dibromomethane ND 1.0
1,2-Dichlorobenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,4-Dichlorobenzene ND 1.0
Dichlorodifluoromethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,2-Dichloropropane ND 1.0
1,3-Dichloropropane ND 1.0
2,2-Dichloropropane ND 2.0
Qualifiers:

*  Value exceeds Maximum Contaminant Level.

v ™ QO —«m

Value above quantitation range
Analyte detected below quantitation limits
RSD is greater than RSDIimit

RPD outside accepted recovery limits
Spike Recovery outside accepted recovery limits

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Sample pH Not In Range

Reporting Detection Limit

Page 7 of 19




QC SUMMARY REPORT

WO#: 1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID 5mL rb SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R24544 RunNo: 24544
Prep Date: Analysis Date: 2/26/2015 SeqNo: 722682 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
1,1-Dichloropropene ND 1.0
Hexachlorobutadiene ND 1.0
2-Hexanone ND 10
Isopropylbenzene ND 1.0
4-Isopropyltoluene ND 1.0
4-Methyl-2-pentanone ND 10
Methylene Chloride ND 3.0
n-Butylbenzene ND 3.0
n-Propylbenzene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
tert-Butylbenzene ND 1.0
1,1,1,2-Tetrachloroethane ND 1.0
1,1,2,2-Tefrachloroethane ND 20
Tetrachloroethene (PCE) ND 1.0
trans-1,2-DCE ND 1.0
trans-1,3-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,1,1-Trichloroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
Trichloroethene (TCE) ND 1.0
Trichlorofluoromethane ND 1.0
1,2,3-Trichloropropane ND 2.0
Vinyl chloride ND 1.0
Xylenes, Total ND 1.5
Surr: 1,2-Dichloroethane-d4 9.9 10.00 99.2 70 130
Surr: 4-Bromofluorobenzene 10 10.00 104 70 130
Surr: Dibromofluoromethane 10 10.00 104 70 130
Surr: Toluene-d8 9.8 10.00 97.8 70 130
Sample ID 100ng Ics SampType: LCS TestCode: EPA Method 8260B: VOLATILES
ClientID: LCSW Batch ID: R24544 RunNo: 24544
Prep Date: Analysis Date: 2/26/2015 SeqNo: 722684 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 21 1.0 20.00 0 104 70 130
Toluene 21 1.0 20.00 0 103 70 130
Chlorobenzene 20 1.0 20.00 0 102 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
] Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 8 of 19
O  RSD is greater than RSDIlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S

Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT

WO#: 1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID 100ng Ics SampType: LCS TestCode: EPA Method 8260B: VOLATILES
Client ID: LCSW Batch ID: R24544 RunNo: 24544
Prep Date: Analysis Date: 2/26/2015 SeqNo: 722684 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
1,1-Dichloroethene 22 1.0 20.00 0 112 75.6 144
Trichloroethene (TCE) 20 1.0 20.00 0 102 70 130
Surr: 1,2-Dichloroethane-d4 10 10.00 101 70 130
Surr: 4-Bromofiuorobenzene 10 10.00 101 70 130
Surr: Dibromofluoromethane 10 10.00 102 70 130
Surr: Toluene-d8 10 10.00 100 70 130
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 9 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT ol 1S

Hall Environmental Analysis Laboratory, Inc. 16-Mar-15

Client: Western Refining Southwest, Inc.

Project: Injection Well 2-17-15

Sample ID mb-17825 SampType: MBLK TestCode: EPA Method 8270C: Semivolatiles

Client ID: PBW Batch ID: 17825 RunNo: 24458

Prep Date:  2/20/2015 Analysis Date: 2/23/2015 SeqNo: 720293 Units: pg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual

Acenaphthene ND 10

Acenaphthylene ND 10

Aniline ND 10

Anthracene ND 10

Azobenzene ND 10

Benz(a)anthracene ND 10

Benzo(a)pyrene ND 10

Benzo(b)fluoranthene ND 10

Benzo(g,h,i)perylene ND 10

Benzo(k)fluoranthene ND 10

Benzoic acid ND 20

Benzy! alcohol ND 10

Bis(2-chloroethoxy)methane ND 10

Bis(2-chloroethyl)ether ND 10

Bis(2-chloroisopropyl)ether ND 10

Bis(2-ethylhexyl)phthalate ND 10

4-Bromophenyl pheny! ether ND 10

Butyl benzyl phthalate ND 10

Carbazole ND 10

4-Chloro-3-methyiphenol ND 10

4-Chloroaniline ND 10

2-Chloronaphthalene ND 10

2-Chlorophenol ND 10

4-Chlorophenyl phenyl ether ND 10

Chrysene ND 10

Di-n-butyl phthalate ND 10

Di-n-octyl phthalate ND 10

Dibenz(a,h)anthracene ND 10

Dibenzofuran ND 10

1,2-Dichlorobenzene ND 10

1,3-Dichlorobenzene ND 10

1,4-Dichlorobenzene ND 10

3,3 -Dichlorobenzidine ND 10

Diethyl phthalate ND 10

Dimethyl phthalate ND 10

2,4-Dichlorophenol ND 20

2,4-Dimethylphenol ND 10

4,6-Dinitro-2-methylphenol ND 20

2,4-Dinitrophenol ND 20

Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 10 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT

WO#: 1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID mb-17825 SampType: MBLK TestCode: EPA Method 8270C: Semivolatiles
Client ID: PBW Batch ID: 17825 RunNo: 24458
Prep Date:  2/20/2015 Analysis Date: 2/23/2015 SeqNo: 720293 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
2,4-Dinitrotoluene ND 10
2,6-Dinitrotoluene ND 10
Fluoranthene ND 10
Fluorene ND 10
Hexachlorobenzene ND 10
Hexachlorobutadiene ND 10
Hexachlorocyclopentadiene ND 10
Hexachloroethane ND 10
Indeno(1,2,3-cd)pyrene ND 10
Isophorone ND 10
1-Methyinaphthalene ND 10
2-Methylnaphthalene ND 10
2-Methylphenol ND 10
3+4-Methylphenol ND 10
N-Nitrosodi-n-propylamine ND 10
N-Nitrosodimethylamine ND 10
N-Nitrosodiphenylamine ND 10
Naphthalene ND 10
2-Nitroaniline ND 10
3-Nitroaniline ND 10
4-Nitroaniline ND 10
Nitrobenzene ND 10
2-Nitrophenol ND 10
4-Nitrophenol ND 10
Pentachlorophenol ND 20
Phenanthrene ND 10
Phenol ND 10
Pyrene ND 10
Pyridine ND 10
1,2,4-Trichlorobenzene ND 10
2,4 5-Trichlorophenol ND 10
2,4,6-Trichlorophenol ND 10
Surr: 2-Fluorophenol 180 200.0 89.4 17.6 104
Surr: Phenol-d5 160 200.0 78.8 17.7 89.9
Surr: 2,4,6-Tribromophenol 160 200.0 789 16.3 122
Surr: Nitrobenzene-d5 81 100.0 814 453 117
Surr: 2-Fluorobiphenyl 82 100.0 82.2 43 113
Surr: 4-Terphenyl-d14 60 100.0 60.2 47.6 122
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
] Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 11 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT

WO#: 1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID Ics-17825 SampType: LCS TestCode: EPA Method 8270C: Semivolatiles
Client ID: LCSW Batch ID: 17825 RunNo: 24458
Prep Date: 2/20/2015 Analysis Date: 2/23/2015 SeqNo: 720294 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Acenaphthene 64 10 100.0 0 64.1 47.9 114
4-Chloro-3-methylphenol 130 10 200.0 0 65.2 51.7 122
2-Chlorophenol 130 10 200.0 0 65.7 40.7 113
1,4-Dichlorobenzene 65 10 100.0 0 65.0 39.6 99.9
2,4-Dinitrotoluene 50 10 100.0 0 50.5 40.8 113
N-Nitrosodi-n-propylamine 67 10 100.0 0 67.3 51.2 111
4-Nitrophenol 130 10 200.0 0 65.4 16.7 86.9
Pentachlorophenol 120 20 200.0 0 58.1 21.6 104
Phenol 140 10 200.0 0 70.0 28.6 7.7
Pyrene 56 10 100.0 0 56.0 54.2 128
1,2,4-Trichlorobenzene 62 10 100.0 0 62.0 409 101
Surr: 2-Fluorophenol 140 200.0 71.0 17.6 104
Surr: Phenol-d5 140 200.0 71.3 177 89.9
Surr: 2,4,6-Tribromophenol 140 200.0 69.7 16.3 122
Surr: Nitrobenzene-d5 70 100.0 70.5 453 117
Surr: 2-Fluorobiphenyl 68 100.0 67.6 43 113
Surr: 4-Terphenyl-d14 51 100.0 50.9 47.6 122
Sample ID lcsd-17825 SampType: LCSD TestCode: EPA Method 8270C: Semivolatiles
Client ID: LCSS02 Batch ID: 17825 RunNo: 24458
Prep Date:  2/20/2015 Analysis Date: 2/23/2015 SeqNo: 720295 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Acenaphthene 82 10 100.0 0 81.7 47.9 114 242 27.2
4-Chloro-3-methylphenol 170 10 200.0 0 86.0 51.7 122 27.5 25.9 R
2-Chlorophenol 140 10 200.0 0 67.7 40.7 113 2.98 225
1,4-Dichlorobenzene 68 10 100.0 0 67.9 39.6 99.9 4.30 246
2,4-Dinitrotoluene 72 10 100.0 0 72.0 40.8 113 35.2 253 R
N-Nitrosodi-n-propylamine 75 10 100.0 0 75.2 51.2 11 111 236
4-Nitrophenol 170 10 200.0 0 87.0 15.7 86.9 28.3 347 S
Pentachlorophenol 140 20 200.0 0 69.5 21.6 104 17.8 328
Phenol 150 10 200.0 0 749 28.6 71.7 6.87 255 S
Pyrene 73 10 100.0 0 727 54.2 128 25.9 314
1,2,4-Trichlorobenzene 73 10 100.0 0 726 40.9 101 15.8 25.9
Surr: 2-Fluorophenol 160 200.0 776 17.6 104 0 0
Surr: Phenol-d5 150 200.0 75.6 17.7 89.9 0 0
Surr: 2,4,6-Tribromophenol 180 200.0 90.3 16.3 122 0 0
Surr: Nitrobenzene-d5 79 100.0 789 453 117 0 0
Surr: 2-Fluorobiphenyl 81 100.0 81.0 43 113 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 12 of 19
O RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S

Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT

WO#: 1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID lcsd-17825 SampType: LCSD TestCode: EPA Method 8270C: Semivolatiles
Client ID: LCSS02 Batch ID: 17825 RunNo: 24458
Prep Date:  2/20/2015 Analysis Date: 2/23/2015 SeqNo: 720295 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Surr: 4-Terphenyl-d14 72 100.0 725 47.6 122 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 13 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



QC SUMMARY REPORT WO#:

1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID 1502723-001c dup  SampType: DUP TestCode: SM2510B: Specific Conductance
Client ID:  Injection Well Batch ID: R24379 RunNo: 24379
Prep Date: Analysis Date: 2/18/2015 SeqNo: 718418 Units: pmhos/cm
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit = %RPD RPDLimit Qual
Conductivity 2900 0.010 0.349 20
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 14 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT WO# 1502723

Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID MB-17887 SampType: MBLK TestCode: EPA Method 7470: Mercury
Client ID: PBW Batch ID: 17887 RunNo: 24523
Prep Date:  2/25/2015 Analysis Date: 2/26/2015 SeqNo: 722178 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury ND 0.00020
Sample ID LCS-17887 SampType: LCS TestCode: EPA Method 7470: Mercury
Client ID: LCSW Batch ID: 17887 RunNo: 24523
Prep Date:  2/25/2015 Analysis Date: 2/26/2015 SeqNo: 722179 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC Lowlimit HighLimit %RPD RPDLimit  Qual
Mercury 0.0051 0.00020 0.005000 0 102 80 120
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 15 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits



1 QC SUMMARY REPORT wor 1saamas
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
l Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID MB-17834 SampType: MBLK TestCode: EPA 6010B: Total Recoverable Metals
Client ID: PBW Batch ID: 17834 RunNo: 24435
Prep Date: 2/20/2015 Analysis Date: 2/21/2015 SegNo: 719770 Units: mg/L
l Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Arsenic ND  0.020
Barium ND 0.020
Cadmium ND 0.0020
Calcium ND 1.0
Chromium ND  0.0060
Lead ND 0.0050
l Magnesium ND 1.0
Potassium ND 1.0
Selenium ND 0.050
‘ Silver ND 0.0050
Sodium ND 1.0
Sample ID LCS-17834 SampType: LCS TestCode: EPA 6010B: Total Recoverable Metals
l Client ID: LCSW Batch ID: 17834 RunNo: 24435
Prep Date:  2/20/2015 Analysis Date:  2/21/2015 SeqNo: 719771 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
l Arsenic 0.52  0.020 0.5000 0 104 80 120
Barium 049  0.020 0.5000 0 97.6 80 120
Cadmium 0.49 0.0020 0.5000 0 98.8 80 120
Calcium 50 1.0 50.00 0 99.5 80 120
Chromium 0.50 0.0060 0.5000 0 99.2 80 120
Lead 0.49 0.0050 0.5000 0 99.0 80 120
Magnesium 49 1.0 50.00 0 98.7 80 120
I Potassium 47 1.0 50.00 0 94.2 80 120
Selenium 0.50 0.050 0.5000 0 100 80 120
Silver 0.11  0.0050 0.1000 0 106 80 120
l Sodium 49 1.0 50.00 0 97.4 80 120
Qualifiers:
l *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J Analyte detected below quantitation limits ND  Not Detected at the Reporting Limit Page 16 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT o

1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID 1502723-001c dup  SampType: DUP TestCode: SM4500-H+B: pH
Client ID:  Injection Well Batch ID: R24379 RunNo: 24379
Prep Date: Analysis Date: 2/18/2015 SeqNo: 718422 Units: pH units
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
pH 71.22 1.68 H
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 17 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1502723
16-Mar-15

Client:

Project: Injection Well 2-17-15

Western Refining Southwest, Inc.

Sample ID mb-1
Client ID: PBW

SampType: MBLK

Batch ID: R24379

TestCode: SM2320B: Alkalinity
RunNo: 24379

Prep Date: Analysis Date: 2/18/2015 SeqNo: 718434 Units: mg/L CaCO3
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit  %RPD RPDLimit Qual
Total Alkalinity (as CaCO3) ND 20
Sample ID Ics-1 SampType: LCS TestCode: SM2320B: Alkalinity
Client ID: LCSW Batch ID: R24379 RunNo: 24379
Prep Date: Analysis Date: 2/18/2015 SeqNo: 718435 Units: mg/L CaCO3
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Alkalinity (as CaCO3) 80 20 0 99.7 90 110
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 18 of 19
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT o

1502723
Hall Environmental Analysis Laboratory, Inc. 16-Mar-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 2-17-15
Sample ID MB-17793 SampType: MBLK TestCode: SM2540C MOD: Total Dissolved Solids
ClientID: PBW Batch ID: 17793 RunNo: 24408
Prep Date:  2/18/2015 Analysis Date: 2/19/2015 SeqNo: 718999 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Dissolved Solids ND 20.0
Sample ID LCS-17793 SampType: LCS TestCode: SM2540C MOD: Total Dissolved Solids
ClientID: LCSW Batch ID: 17793 RunNo: 24408
Prep Date: 2/18/2015 Analysis Date: 2/19/2015 SeqgNo: 719000 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit = %RPD RPDLimit Qual
Total Dissolved Solids 1020 20.0 1000 0 102 80 120

Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits

Page 19 of 19



HALL Fhalt Enviecwpmenged Analysts Lanorator)
ENVIRONMENTAL {70! Havkins NE )
ANALYSIS tguergue, N3t 87109 Sample Log-In Check List
LABORATORY TEL: SS-345-3975 AN, 03-343-4107
Websire: www Safkenvrrommeatal com
Clent Name:  Wastern Refining Southw Work Oider Nuinber, 1502723 ReptNo. 1
'.\
.‘ N ,‘ . ‘.o\" - . ) . ] s Il
Receivec by/date: 7 \ ! 1 | s \ A% b
Logged By Ashley Gallegos 2/18/2015 8 00:00 AM :7'2\-6
Completed By Ashley Gallegos 2/18/2015 8.45.45 AM :Ap)&—
Reviewed By: S o2\ & l 15
Chain_of Custody
1. Custody sca's intact on sample botties? Yes Nc ! Not Present ¥
2 s Chain of Custody complete? Yes ¥ No . N2t Present .
3. Heow wzs the sample deliversd? Courser
Login
4. Was an attempt made to ccol the samples? Yes V No NA
5. Were all samples receved 8t g lenperature of »0° Cto 6.0°C Yus V) No NA
6 Sample(s) in proper container/s)? Yes V No .
7. Sufficient sample volume for indicated test(s)? Yes ¥ No
8. Are samples (excapt VOA and ONG) propesty presenec? Yes V. No
9. Was prascrvatwve added 10 bottles? Yes No ¥ MA
10.VOA vials have zera headspace? Yes V No = No VOA Vals
11. Wera any sample containers receivec broken? Yes No ¥
* of preserved
. bottles checked
12.Does paparwork match bottle aneis? Yes V. No |_. for pH: ‘ ?—'-
{Note discrepancies on chain of custody! 1 /unless noted)
13. Are matrices correctly identfiod on Chain of Custody? Yos ¥ Na Ad]u:.ted? /{/ i
14 . Is it clear what analyses were requested? Yos V. No
15. Were all hokding times abie to be met? Yes V. No = Checked by: /0;/
(If mo, notfy customer for authorization.) =g
Special Handling (if applicable)
16. Was clent notihed of all discrepancies with this order? Yes No __ NA &
Ferson Nothed: | Date | I T
By Whom: {__ o Via: eMal |  Phone = Fax In Parsan
Regarding: [ S —— o
Client Instructions: | S S o
17 Additional ramarks:
18. Cooler Information
Cooler No | Temp °C | Condition | Seal Intact | SealNc | Seal Date Signed By |

f1 17 Good Yes
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HALL Hall Environmental Analysis Laboratory

4901 Hawkins NE
ENVIRONMENTAL Albuguerque, NM 87109
ANALYSIS TEL: 505-345-3975 FAX: 505-345-4107

Website: www.hallenvironmental.com

LABORATORY

April 28, 2015

Kelly Robinson

Western Refining Southwest, Inc.
#50 CR 4990

Bloomfield, NM 87413

TEL: (505) 632-4166

FAX (505) 632-3911

RE: Injection Well OrderNo.: 1504086

Dear Kelly Robinson:

Hall Environmental Analysis Laboratory received 1 sample(s) on 4/2/2015 for the
analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.
ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1504086

Date Reported: 4/28/2015

CLIENT: Western Refining Southwest, Inc.

Client Sample ID: Injection Well

Project: Injection Well Collection Date: 4/1/2015 10:15:00 AM
Lab ID: 1504086-001 Matrix: AQUEOUS Received Date: 4/2/2015 7:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 1400 50 mg/L 100 4/2/2015 6:46:26 PM R25272
Sulfate 95 5.0 mg/L 10 4/2/2015 6:34:01 PM R25272
EPA METHOD 7470: MERCURY Analyst: MED
Mercury ND 0.00020 mg/L 1  4/13/20153:11:02 PM 18653
EPA 6010B: TOTAL RECOVERABLE METALS Analyst: ELS
Arsenic ND 0.020 mg/L 1 4/4/2015 12:54:50 PM 18515
Barium 0.44 0.020 mg/L 1  4/4/2015 12:54:50 PM 18515
Cadmium ND 0.0020 mg/L 1 4/4/2015 12:54:50 PM 18515
Calcium 300 10 mg/L 10 4/4/2015 12:56:16 PM 18515
Chromium ND 0.0060 mg/L 1  4/4/2015 12:54:50 PM 18515
Lead ND 0.0050 mg/L 1  4/4/2015 12:54:50 PM 18515
Magnesium 57 1.0 mg/L 1 4/4/2015 12:54:50 PM 18515
Potassium 21 1.0 mg/L 1  4/4/2015 12:54:50 PM 18515
Selenium ND 0.050 mg/L 1 4/4/2015 12:54:50 PM 18515
Silver ND 0.0050 mg/L 1  4/4/2015 12:54:50 PM 18515
Sodium 750 10 mg/L 10 4/4/2015 12:56:16 PM 18515
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Acenaphthene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Acenaphthylene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Aniline ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Anthracene ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Azobenzene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Benz(a)anthracene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Benzo(a)pyrene ND 10 pg/L 1  4/8/2015 3:02:35 PM 18572
Benzo(b)fluoranthene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Benzo(g,h,i)perylene ND 10 ua/L 1 4/8/2015 3:02:35 PM 18572
Benzo(k)fluoranthene ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Benzoic acid 25 20 pg/L 1 4/8/2015 3:02:35 PM 18572
Benzyl alcohol ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Bis(2-chloroethoxy)methane ND 10 Hag/L 1  4/8/2015 3:02:35 PM 18572
Bis(2-chloroethyl)ether ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Bis(2-chloroisopropyl)ether ND 10 Ha/L 1  4/8/2015 3:02:35 PM 18572
Bis(2-ethylhexyl)phthalate 12 10 pg/L 1  4/8/2015 3:02:35 PM 18572
4-Bromophenyl phenyl ether ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Butyl benzyl phthalate ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Carbazole ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
4-Chloro-3-methylphenol ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
4-Chloroaniline ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

v X QO -« m

Value exceeds Maximum Contaminant Level.
Value above quantitation range

Analyte detected below quantitation limits
RSD is greater than RSDlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

B

H
ND

P
RL

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit
Sample pH Not In Range

Reporting Detection Limit

Page 1 of 14
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Analytical Report
Lab Order 1504086

Hall Environmental Analysis Laboratory, Inc. Date Reported: 4/28/2015

CLIENT: Western Refining Southwest, Inc. Client Sample ID: Injection Well

Project: Injection Well Collection Date: 4/1/2015 10:15:00 AM

Lab ID: 1504086-001 Matrix: AQUEOUS Received Date: 4/2/2015 7:00:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM

2-Chloronaphthalene ND 10 pg/L 1 4/8/2015 3:02:35PM 18572
2-Chlorophenol ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
4-Chlorophenyl phenyl ether ND 10 pg/L 1 4/8/2015 3:02:35PM 18572
Chrysene ND 10 pg/L 1 4/8/20153:02:35PM 18572
Di-n-butyl phthalate ND 10 pg/L 1 4/8/20153:02:35PM 18572
Di-n-octyl phthalate ND 10 Hg/L 1 4/8/20153:02:35PM 18572
Dibenz(a,h)anthracene ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Dibenzofuran ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
1,2-Dichlorobenzene ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
1,3-Dichlorobenzene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
1,4-Dichlorobenzene ND 10 pg/L 1 4/8/20153:02:35PM 18572
3,3"-Dichlorobenzidine ND 10 pg/L 1 4/8/20153:02:35PM 18572
Diethyl phthalate ND 10 Hg/L 1 4/8/20153:02:35PM 18572
Dimethyl phthalate ND 10 pg/L 1 4/8/2015 3:02:35PM 18572
2,4-Dichlorophenol ND 20 pg/L 1 4/8/20153:02:35PM 18572
2,4-Dimethylphenol ND 10 pg/L 1 4/8/20153:02:35PM 18572
4,6-Dinitro-2-methylphenol ND 20 Ho/L 1 4/8/20153:02:35PM 18572
2,4-Dinitrophenol ND 20 Hg/L 1 4/8/2015 3:02:35 PM 18572
2,4-Dinitrotoluene ND 10 pg/L 1 4/8/20153:02:35 PM 18572
2,6-Dinitrotoluene ND 10 pg/L 1 4/8/20153:02:35 PM 18572
Fluoranthene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Fluorene ND 10 Hg/L 1 4/8/20153:02:35 PM 18572
Hexachlorobenzene ND 10 pg/L 1  4/8/20153:02:35PM 18572
Hexachlorobutadiene ND 10 pg/L 1 4/8/20153:02:35PM 18572
Hexachlorocyclopentadiene ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Hexachloroethane ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Indeno(1,2,3-cd)pyrene ND 10 pg/L 1 4/8/20153:02:35PM 18572
Isophorone ND 10 Hg/L 1 4/8/2015 3:02:35 PM 18572
1-Methylnaphthalene ND 10 uag/L 1 4/8/2015 3:02:35 PM 18572
2-Methylnaphthalene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
2-Methylphenol 14 10 pg/L 1 4/8/20153:02:35PM 18572
3+4-Methylphenol 48 10 pg/L 1  4/8/20153:02:35PM 18572
N-Nitrosodi-n-propylamine ND 10 Hg/L 1 4/8/2015 3:02:35 PM 18572
N-Nitrosodimethylamine ND 10 pg/L 1 4/8/20153:02:35PM 18572
N-Nitrosodiphenylamine ND 10 pg/L 1 4/8/20153:02:35PM 18572
Naphthalene ND 10 pg/L 1  4/8/20153:02:35PM 18572
2-Nitroaniline ND 10 Hg/L 1 4/8/20153:02:35PM 18572
3-Nitroaniline ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
4-Nitroaniline ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

s

e '

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 2 of 14
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




Analytical Report

Lab Order 1504086
Hall Environmental Analysis Laboratory, Inc. Date Reported: 4/28/2015
CLIENT: Western Refining Southwest, Inc. Client Sample ID: Injection Well
Project: Injection Well Collection Date: 4/1/2015 10:15:00 AM
Lab ID: 1504086-001 Matrix: AQUEOUS Received Date: 4/2/2015 7:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Nitrobenzene ND 10 ug/L 1  4/8/2015 3:02:35 PM 18572
2-Nitrophenol ND 10 pg/L 1  4/8/2015 3:02:35 PM 18572
4-Nitrophenol ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Pentachlorophenol ND 20 pg/L 1 4/8/2015 3:02:35 PM 18572
Phenanthrene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Phenol ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Pyrene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
Pyridine ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
1,2,4-Trichlorobenzene ND 10 pg/L 1 4/8/2015 3:02:35 PM 18572
2,4,5-Trichlorophenol ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
2,4,6-Trichlorophenol ND 10 ug/L 1 4/8/2015 3:02:35 PM 18572
Surr: 2-Fluorophenol 50.2 17.6-104 %REC 1 4/8/2015 3:02:35 PM 18572
Surr: Phenol-d5 46.5 17.7-89.9 %REC 1 4/8/2015 3:02:35 PM 18572
Surr: 2,4,6-Tribromophenol 65.5 16.3-122 %REC 1 4/8/2015 3:02:35 PM 18572
Surr: Nitrobenzene-d5 60.5 45.3-117 %REC 1 4/8/2015 3:02:35 PM 18572
Surr: 2-Fluorobiphenyl 50.8 43-113 %REC 1 4/8/2015 3:02:35 PM 18572
Surr: 4-Terphenyl-d14 46.9 476-122 S  %REC 1 4/8/2015 3:02:35 PM 18572
EPA METHOD 8260B: VOLATILES Analyst: DJF
Benzene ND 5.0 Hg/L 5  4/2/2015 8:23:27 PM R25251
Toluene ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
Ethylbenzene ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
Methyl tert-butyl ether (MTBE) ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
1,2,4-Trimethylbenzene ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
1,3,5-Trimethylbenzene ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
1,2-Dichloroethane (EDC) ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
1,2-Dibromoethane (EDB) ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
Naphthalene ND 10 ug/L 5  4/2/2015 8:23:27 PM R25251
1-Methylnaphthalene ND 20 pg/L 5  4/2/2015 8:23:27 PM R25251
2-Methylnaphthalene ND 20 pg/L 5  4/2/2015 8:23:27 PM R25251
Acetone 76 50 pg/L 5  4/2/2015 8:23:27 PM R25251
Bromobenzene ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
Bromodichloromethane ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
Bromoform ND 5.0 Hg/L 5  4/2/2015 8:23:27 PM R25251
Bromomethane ND 15 pg/L 5  4/2/2015 8:23:27 PM R25251
2-Butanone ND 50 pg/L 5  4/2/2015 8:23:27 PM R25251
Carbon disulfide ND 50 pg/L 5  4/2/2015 8:23:27 PM R25251
Carbon Tetrachloride ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
Chlorobenzene ND 5.0 g/l 5  4/2/2015 8:23:27 PM R25251
Chloroethane ND 10 Hg/L 5  4/2/2015 8:23:27 PM R25251

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 3 of 14
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1504086
Date Reported: 4/28/2015

CLIENT: Western Refining Southwest, Inc.

Client Sample ID: Injection Well

Project: Injection Well Collection Date: 4/1/2015 10:15:00 AM

Lab ID: 1504086-001 Matrix: AQUEOUS Received Date: 4/2/2015 7:00:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst: DJF

Chloroform ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
Chloromethane ND 15 pg/L 5 4/2/20158:23:27PM  R25251
2-Chlorotoluene ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
4-Chlorotoluene ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
cis-1,2-DCE ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
cis-1,3-Dichloropropene ND 5.0 ua/L 5  4/2/2015 8:23:27 PM R25251
1,2-Dibromo-3-chloropropane ND 10 uag/L 5  4/2/2015 8:23:27 PM R25251
Dibromochloromethane ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
Dibromomethane ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
1,2-Dichlorobenzene ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
1,3-Dichlorobenzene ND 5.0 pg/L 5 4/2/2015 8:23:27PM  R25251
1,4-Dichlorobenzene ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
Dichlorodifluoromethane ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
1,1-Dichloroethane ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
1,1-Dichloroethene ND 5.0 pg/L 5 4/2/2015 8:23:27 PM  R25251
1,2-Dichloropropane ND 5.0 pg/L 5 4/2/2015 8:23:27 PM  R25251
1,3-Dichloropropane ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
2,2-Dichloropropane ND 10 pg/L 5  4/2/20158:23:27PM  R25251
1,1-Dichloropropene ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
Hexachlorobutadiene ND 5.0 pg/L 5 4/2/2015 8:23:27PM  R25251
2-Hexanone ND 50 pg/L 5 4/2/20158:23:27PM  R25251
Isopropylbenzene ND 5.0 pg/L 5 4/2/2015 8:23:27PM  R25251
4-Isopropyltoluene ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
4-Methyl-2-pentanone ND 50 Hg/L 5  4/2/2015 8:23:27 PM R25251
Methylene Chloride ND 15 pg/L 5 4/2/20158:23:27PM  R25251
n-Butylbenzene ND 15 pg/L 5 4/2/20158:23:27PM  R25251
n-Propylbenzene ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
sec-Butylbenzene ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
Styrene ND 5.0 yg/L 5 4/2/20158:23:27PM  R25251
tert-Butylbenzene ND 5.0 ug/L 5 4/2/20158:23:27PM  R25251
1,1,1,2-Tetrachloroethane ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
1,1,2,2-Tetrachloroethane ND 10 pg/L 5  4/2/2015 8:23:27 PM R25251
Tetrachloroethene (PCE) ND 5.0 Hg/L 5  4/2/2015 8:23:27 PM R25251
trans-1,2-DCE ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251
trans-1,3-Dichloropropene ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
1,2,3-Trichlorobenzene ND 5.0 Hg/L 5 4/2/2015 8:23:27PM  R25251
1,2,4-Trichlorobenzene ND 5.0 pa/L 5 4/2/2015 8:23:27 PM  R25251
1,1,1-Trichloroethane ND 5.0 pa/L 5 4/2/2015 8:23:27PM  R25251
1,1,2-Trichloroethane ND 5.0 pg/L 5 4/2/20158:23:27PM  R25251

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.

X O — m

Value above quantitation range

Analyte detected below quantitation limits
RSD is greater than RSDlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

B
H

ND

P
RL

Analyte detected in the associated Method Blank

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit

Sample pH Not In Range
Reporting Detection Limit

Page 4 of 14




Analytical Report
Lab Order 1504086

Hall Environmental Analysis Laboratory, Inc. Date Reported: 4/28/2015
CLIENT: Western Refining Southwest, Inc. Client Sample ID: Injection Well
Project: Injection Well Collection Date: 4/1/2015 10:15:00 AM
Lab ID: 1504086-001 Matrix: AQUEOUS Received Date: 4/2/2015 7:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: DJF
Trichloroethene (TCE) ND 5.0 pg/L 5  4/2/2015 8:23:27 PM R25251
Trichlorofluoromethane ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
1,2,3-Trichloropropane ND 10 ug/L 5  4/2/2015 8:23:27 PM R25251
Vinyl chloride ND 5.0 ug/L 5  4/2/2015 8:23:27 PM R25251
Xylenes, Total ND 7.5 pg/L 5  4/2/2015 8:23:27 PM R25251
Surr: 1,2-Dichloroethane-d4 91.2 70-130 %REC 5  4/2/2015 8:23:27 PM R25251
Surr: 4-Bromofluorobenzene 87.3 70-130 %REC 5  4/2/2015 8:23:27 PM R25251
Surr: Dibromofluoromethane 101 70-130 %REC 5  4/2/2015 8:23:27 PM R25251
Surr: Toluene-d8 91.7 70-130 %REC 5  4/2/2015 8:23:27 PM R25251
SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR
Conductivity 4900 0.010 pmhos/cm 1 4/3/2015 3:32:30 PM R25315
SM4500-H+B: PH Analyst: JRR
pH 6.94 1.68 H pH units 1 4/3/2015 3:32:30 PM R25315
SM2320B: ALKALINITY Analyst. JRR
Bicarbonate (As CaCO3) 358.6 20.00 mg/L CaCO3 1 4/3/2015 3:32:30 PM R25315
Carbonate (As CaCO3) ND 2.000 mg/L CaCO3 1 4/3/2015 3:32:30 PM R25315
Total Alkalinity (as CaCO3) 358.6 20.00 mg/L CaCO3 1 4/3/2015 3:32:30 PM R25315
SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids 2890 200 * mg/L 1 4/3/2015 3:48:00 PM 18487

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 5 of 14
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




Anatek Labs, Inc.

1282 Alturas Drive = Moscow, ID 83843 - (208) 883-2839 « Fax (208) 882-8246 - email moscow@anateklabs.com
504 E Sprague Ste. D+ Spokane WA 99202 -« (509) 838-3999 » Fax (509) 838-4433 » email spokane@anateilabs.com

Client: HALL ENVIRONMENTAL ANALYSIS LAB Batch #: 150403019

Address: 4901 HAWKINS NE SUITE D Project Name: 1504086
ALBUQUERQUE, NM 87109

Attn: ANDY FREEMAN

Analytical Results Report

Sample Number  150403019-001 Sampling Date  4/1/2015 Date/Time Received 4/3/2015 11:40 AM
Client Sample ID  1504086-001E / INJECTION WELL Sampling Time 10:15AM
Matrix Water Sample Location
Comments
Parameter Resuit Units PQL Analysis Date Analyst Method Qualifier
Cyanide (reactive) ND mg/L 1 4/8/2015 CRW SW846 CH7
Flashpoint >200 F 4/6/2015 KFG EPA 1010
pH A7 ph Units 4/8/2015 KJS SM 4500pH-B
Reactive sulfide 0.872 mg/L 0.36 4/6/2015 HSW SW846 CH7

Authorized Signature ,4'/;. @

John Codd , Lab Manager

MCL EPA's Maximum Contaminant Level
ND Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the wmh approval of the laboratory.
The resuits reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis uniess otherwise noted.

Certifications held by Anatek Labs ID: EPA:ID00D13; AZ-0701; CO:ID00013; FL(NELAP):ES7883; ID:ID00013; MT:CERT0028; NM: ID00013; OR:1D200001-002; WA:C585
Certifications held by Anatek Labs WA: EPA‘WAQD169; 1D:WAQ0168; WA:C585; MT:Cert0085; FL(NELAP). EB71098

Tuesday, April 14, 2015 Page 1 of 1




Anatek Labs, Inc.

1282 Alturas Drive *+ Moscow, ID 83843 - (208) 883-2839  Fax (208) 882-9246 + email moscow@anatekiabs.com
504 E Sprague Ste. D » Spokane WA 99202 « (509) 838-3999 - Fax (508) 838-4433 + email spokane@anateklabs.com

Client: HALL ENVIRONMENTAL ANALYSIS LAB Batch #: 150403019
Address: 4901 HAWKINS NE SUITE D Project Name: 1504086
ALBUQUERQUE, NM 87109
Attn: ANDY FREEMAN
Analytical Results Report

Quality Control Data

Lab Control Sample

Parameter LCS Resuit Units LCS Spike %Rec AR %Rec Prep Date Analysis Date
Cyanide (reactive) 0.555 mg/L 0.5 111.0 80-120 4/8/2015 4/8/2015
Reactive sulfide 0.2 mg/L 0.2 100.0 70-130 4/6/2015 4/6/2015
Matrix Spike
Sample MS MS AR
Sample Number Paramster Result Result Units Spike %Rec %Rec PrepDate Analysis Date
150403019-001A Reactive sulfide 0.872 1.60 mg/L 073 99.7 70-130 4/6/2015 4/6/2015
150403019-001 Cyanide (reactive) ND 0.464 mg/L 05 928 80-120 4/8/2015 4/8/2015
Matrix Spike Duplicate
MSD MSD AR
Parameter Result Units Spike %Rec %RPD %RPD  Prep Date Analysis Date
Cyanide (reactive) 0.447 mg/L 0.5 89.4 37 0-25 4/8/2015 4/8/2015
Method Blank
Parameter Result Units PQL Prep Date Analysis Date
Cyanide (reactive) ND mg/L 1 4/8/2015 4/8/2015
Reactive sulfide ND mgiL 05 4/6/2015 4/8/2015
AR Acceptable Range
ND Not Detected

PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Comments:

Centifications held by Anatek Labs ID: EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):EB7883; ID:ID00013; mcm NM: [D00013; OR:1D200001-002; WA:C585
Certifications heid by Anatek Labs WA: EPA:-WAD01889; ID:WAD0168; WA:C585; MT:Cert0085; FL(NELAP): EB7

Tuesday, April 14, 2015 Page 1 of 1




QC SUMMARY REPORT o

1504086
Hall Environmental Analysis Laboratory, Inc. 28-Apr-15
Client: Western Refining Southwest, Inc.
Project: Injection Well
Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions
Client ID: PBW Batch ID: R25272 RunNo: 25272
Prep Date: Analysis Date: 4/2/2015 SeqNo: 747284 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Chloride ND 0.50
Sulfate ND 0.50
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 6 of 14
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT

WO#: 1504086
Hall Environmental Analysis Laboratory, Inc. 28-Apr-15
Client: Western Refining Southwest, Inc.
Project: Injection Well

Sample ID 5ml rb

SampType: MBLK

TestCode: EPA Method 8260B: VOLATILES

ClientID: PBW Batch ID: R25251 RunNo: 25251
Prep Date: Analysis Date: 4/2/2015 SeqNo: 746628 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Methyl tert-butyl ether (MTBE) ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,2-Dichloroethane (EDC) ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
Naphthalene ND 20
1-Methyinaphthalene ND 4.0
2-Methyinaphthalene ND 40
Acetone ND 10
Bromobenzene ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 3.0
2-Butanone ND 10
Carbon disulfide ND 10
Carbon Tetrachloride ND 1.0
Chlorobenzene ND 1.0
Chloroethane ND 2.0
Chloroform ND 1.0
Chloromethane ND 3.0
2-Chlorotoluene ND 1.0
4-Chlorotoluene ND 1.0
cis-1,2-DCE ND 1.0
cis-1,3-Dichloropropene ND 1.0
1,2-Dibromo-3-chloropropane ND 20
Dibromochloromethane ND 1.0
Dibromomethane ND 1.0
1,2-Dichlorobenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,4-Dichlorobenzene ND 1.0
Dichlorodifiuoromethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,2-Dichloropropane ND 1.0
1,3-Dichloropropane ND 1.0
2,2-Dichloropropane ND 20
Qualifiers:

*  Value exceeds Maximum Contaminant Level.
Value above quantitation range
Analyte detected below quantitation limits
RSD is greater than RSDIimit

RPD outside accepted recovery limits
Spike Recovery outside accepted recovery limits

©“ ™ O —«m

Analyte detected in the associated Method Blank

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit Page 7 of 14
Sample pH Not In Range

Reporting Detection Limit




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1504086
28-Apr-15

Client: Western Refining Southwest, Inc.
Project: Injection Well

Sample ID 5mlrb

SampType: MBLK

TestCode: EPA Method 8260B: VOLATILES

Client ID: PBW Batch ID: R25251 RunNo: 25251
Prep Date: Analysis Date: 4/2/2015 SeqNo: 746628 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
1,1-Dichloropropene ND 1.0
Hexachlorobutadiene ND 1.0
2-Hexanone ND 10
Isopropylbenzene ND 1.0
4-Isopropyltoluene ND 1.0
4-Methyl-2-pentanone ND 10
| 1ylene Chloride ND 3.0
n-Butylbenzene ND 3.0
n-Propylbenzene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
tert-Butylbenzene ND 1.0
1,1,1,2-Tetrachloroethane ND 1.0
1,1,2,2-Tetrachloroethane ND 2.0
Tetrachloroethene (PCE) ND 1.0
trans-1,2-DCE ND 1.0
trans-1,3-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,1,1-Trichloroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
Trichloroethene (TCE) ND 1.0
Trichloroflucromethane ND 1.0
1,2,3-Trichloropropane ND 2.0
Vinyl chloride ND 1.0
Xylenes, Total ND 1.5
Surr: 1,2-Dichloroethane-d4 9.0 10.00 90.2 70 130
Surr: 4-Bromofluorobenzene 9.9 10.00 98.5 70 130
Surr: Dibromofluoromethane 10 10.00 100 70 130
Surr: Toluene-d8 8.9 10.00 89.1 70 130
Qualifiers:

*  Value exceeds Maximum Contaminant Level.

» X O — m

Value above quantitation range
Analyte detected below quantitation limits
RSD is greater than RSDlimit

RPD outside accepted recovery limits
Spike Recovery outside accepted recovery limits

ﬁvé:ﬂw

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Sample pH Not In Range
Reporting Detection Limit

Page 8 of 14




QC SUMMARY REPORT

WO#: 1504086
Hall Environmental Analysis Laboratory, Inc. 28-Apr-15
Client: Western Refining Southwest, Inc.
Project: Injection Well

Sample ID mb-18572
Client ID: PBW
Prep Date: 4/8/2015

SampType: MBLK
Batch ID: 18572
Analysis Date: 4/8/2015

TestCode: EPA Method 8270C: Semivolatiles
RunNo: 25381
SeqNo: 751155 Units: pg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Acenaphthene ND 10
Acenaphthylene ND 10
Aniline ND 10
Anthracene ND 10
Azobenzene ND 10
Benz(a)anthracene ND 10
Benzo(a)pyrene ND 10
Benzo(b)fluoranthene ND 10
Benzo(g,h,i)perylene ND 10
Benzo(k)fluoranthene ND 10
Benzoic acid ND 20
Benzyl alcohol ND 10
Bis(2-chloroethoxy)methane ND 10
Bis(2-chloroethyl)ether ND 10
Bis(2-chloroisopropyl)ether ND 10
Bis(2-ethylhexyl)phthalate ND 10
4-Bromophenyl phenyl ether ND 10
Butyl benzyl phthalate ND 10
Carbazole ND 10
4-Chloro-3-methyiphenol ND 10
4-Chloroaniline ND 10
2-Chloronaphthalene ND 10
2-Chlorophenol ND 10
4-Chlorophenyl phenyl ether ND 10
Chrysene ND 10
Di-n-butyl phthalate ND 10
Di-n-octyl phthalate ND 10
Dibenz(a,h)anthracene ND 10
Dibenzofuran ND 10
1,2-Dichlorobenzene ND 10
1,3-Dichlorobenzene ND 10
1,4-Dichlorobenzene ND 10
3,3"-Dichlorobenzidine ND 10
Diethyl phthalate ND 10
Dimethyl phthalate ND 10
2,4-Dichlorophenol ND 20
2,4-Dimethylphenol ND 10
4,6-Dinitro-2-methylphenol ND 20
2,4-Dinitrophenol ND 20
Qualifiers:

*  Value exceeds Maximum Contaminant Level.
Value above quantitation range

Analyte detected below quantitation limits

RPD outside accepted recovery limits

E
J
O  RSD is greater than RSDlimit
R
S

Spike Recovery outside accepted recovery limits

Analyte detected in the associated Method Blank

Holding times for preparation or analysis exceeded

Not Detected at the Reporting Limit Page 9 of 14
Sample pH Not In Range

Reporting Detection Limit




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1504086

28-Apr-15

Client:
Project:

Western Refining Southwest, Inc.
Injection Well

Sample ID mb-18572

SampType: MBLK

TestCode: EPA Method 8270C: Semivolatiles

Client ID: PBW Batch ID: 18572 RunNo: 25381
Prep Date:  4/8/2015 Analysis Date: 4/8/2015 SeqNo: 751155 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
2,4-Dinitrotoluene ND 10
2,6-Dinitrotoluene ND 10
Fluoranthene ND 10
Fluorene ND 10
Hexachlorobenzene ND 10
Hexachlorobutadiene ND 10
Hexachlorocyclopentadiene ND 10
Hexachloroethane ND 10
Indeno(1,2,3-cd)pyrene ND 10
Isophorone ND 10
1-Methylnaphthalene ND 10
2-Methyinaphthalene ND 10
2-Methylphenol ND 10
3+4-Methylphenol ND 10
N-Nitrosodi-n-propylamine ND 10
N-Nitrosodimethylamine ND 10
N-Nitrosodiphenylamine ND 10
Naphthalene ND 10
2-Nitroaniline ND 10
3-Nitroaniline ND 10
4-Nitroaniline ND 10
Nitrobenzene ND 10
2-Nitrophenol ND 10
4-Nitrophenol ND 10
Pentachlorophenol ND 20
Phenanthrene ND 10
Phenol ND 10
Pyrene ND 10
Pyridine ND 10
1,2,4-Trichlorobenzene ND 10
2,4,5-Trichlorophenol ND 10
2,4 6-Trichlorophenol ND 10
Surr: 2-Fluorophenol 170 200.0 86.8 176 104
Surr: Phenol-d5 170 200.0 85.8 17.7 89.9
Surr: 2,4,6-Tribromophenol 170 200.0 85.6 16.3 122
Surr: Nitrobenzene-d5 78 100.0 784 453 117
Surr: 2-Fluorobiphenyl 79 100.0 79.3 113
Surr: 4-Terphenyl-d14 80 100.0 80.3 47.6 122

Qualifiers:

*  Value exceeds Maximum Contaminant Level.

»w X O —-m

Value above quantitation range
Analyte detected below quantitation limits
RSD is greater than RSDlimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

?-vé::w

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Sample pH Not In Range
Reporting Detection Limit

Page 10 of 14




QC SUMMARY REPORT

WO#: 1504086
Hall Environmental Analysis Laboratory, Inc. 28-Apr-15
Client: Western Refining Southwest, Inc.
Project: Injection Well
Sample ID MB-18653 SampType: MBLK TestCode: EPA Method 7470: Mercury
Client ID: PBW Batch ID: 18653 RunNo: 25477
Prep Date:  4/13/2015 Analysis Date: 4/13/2015 SegNo: 754166 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury ND 0.00020
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H Holding times for preparation or analysis exceeded
J  Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 11 of 14
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT =

1504086
Hall Environmental Analysis Laboratory, Inc. 28-Apr-15
Client: Western Refining Southwest, Inc.
Project: Injection Well
Sample ID MB-18515 SampType: MBLK TestCode: EPA 6010B: Total Recoverable Metals
ClientID: PBW Batch ID: 18515 RunNo: 25295
Prep Date:  4/3/2015 Analysis Date: 4/4/12015 SeqNo: 747966 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Arsenic ND  0.020
Barium ND  0.020
Cadmium ND 0.0020
Calcium ND 1.0
Chromium ND  0.0060
Lead ND 0.0050
Magnesium ND 1.0
Potassium ND 1.0
Selenium ND  0.050
Silver ND 0.0050
Sodium ND 1.0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
E  Value above quantitation range H  Holding times for preparation or analysis exceeded
] Analyte detected below quantitation limits ND Not Detected at the Reporting Limit Page 12 of 14
O  RSD is greater than RSDlimit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S Spike Recovery outside accepted recovery limits




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1504086
28-Apr-15

Client:
Project:

Injection Well

Western Refining Southwest, Inc.

Sample ID mb-1

SampType: MBLK

TestCode: SM2320B: Alkalinity

ClientID: PBW Batch ID: R25315 RunNo: 25315

Prep Date: Analysis Date: 4/3/2015 SegNo: 748965 Units: mg/L CaCO3

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Alkalinity (as CaCO3) ND  20.00

Sample ID mb-2

SampType: MBLK

TestCode: SM2320B: Alkalinity

Client ID: PBW Batch ID: R25315 RunNo: 25315

Prep Date: Analysis Date: 4/3/2015 SeqNo: 748989 Units: mg/L CaCO3

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Alkalinity (as CaCO3) ND 20.00

Qualifiers:

*

E
J
0]
R
S

Value exceeds Maximum Contaminant Level.
Value above quantitation range

Analyte detected below quantitation limits

RSD is greater than RSDIimit

RPD outside accepted recovery limits

Spike Recovery outside accepted recovery limits

T

Analyte detected in the associated Method Blank
Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

Sample pH Not In Range

Reporting Detection Limit

Page 13 of 14
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QC SUMMARY REPORT

WO#: 1504086

Hall Environmental Analysis Laboratory, Inc. 28-Apr-15
Client: Western Refining Southwest, Inc.

Project: Injection Well

Sample ID MB-18487 SampType: MBLK TestCode: SM2540C MOD: Total Dissolved Solids

Client ID: PBW Batch ID: 18487 RunNo: 25292

Prep Date: 4/2/2015 Analysis Date: 4/3/2015 SeqNo: 747841 Units: mg/L

Analyte Result ~PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit  Qual
Total Dissolved Solids ND 20.0

Sample ID 1504086-001BMS SampType: MS TestCode: SM2540C MOD: Total Dissolved Solids

Client ID:  Injection Well Batch ID: 18487 RunNo: 25292

Prep Date: 4/2/2015 Analysis Date: 4/3/2015 SeqNo: 747863 Units: mg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Dissolved Solids 13000 200 10000 2890 101 80 120

Sample ID 1504086-001BMSD SampType: MSD TestCode: SM2540C MOD: Total Dissolved Solids

Client ID:  Injection Well Batch ID: 18487 RunNo: 25292

Prep Date: 4/2/2015 Analysis Date: 4/3/2015 SeqNo: 747864 Units: mg/L

Analyte Result ~ PQL SPKvalue SPKRefVal %REC LowLimit HighLimit ~ %RPD RPDLimit  Qual
Total Dissolved Solids 13100 200 10000 2890 102 80 120 0.841 5
Qualifiers:

*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

E  Value above quantitation range H  Holding times for preparation or analysis exceeded

] Analyte detected below quantitation limits ND  Not Detected at the Reporting Limit Page 14 of 14

O  RSD is greater than RSDlimit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S Spike Recovery outside accepted recovery limits




HALL Hall Exvirommenial Analysis Laboratury

ENVIRONMENTAL 4901 Havkins NE
ANALYSIS Aiquerque. 113709 Sample Log-In Check List
TEL: 505-345-1973 FAX: 505-345-4107

LABORATORY Website: www hallenvirommental com
Client Name  Waestern Refining Southw Worl f Number. 1504086 ReptNo: 1
Received byidate: Al/ ﬂ/Zé_-':/ h
logged By: Lindsay Mangin 4122015 7:00:00 AM W
CompletedBy.  Lindsay Mangin 422015 9.21:57 AM W
e 04f02/:5
Chain of Custody
1. Custody sesls intact on sample botties? Yes [ No [! Not Present ¥/
2. Is Chain of Custody complele? Yes Vi No ] NotPresent _J
3. How was the sample delivered? Courier
Login
4. Was an attempt made to cool the samples? Yes VI No [ NA
5, Were all samples received at a temperalure of >0° C to 6 0°C Yes W No [ NA [
B. Sample(s) in proper conlainer(s)? Yes VI No |
7. Sufficient sample volume for indicated test(s)? Yes No [
8. Are samples (except VOA and ONG) properly preserved? Yes No .| N
9. Was preservative added to botties? ves [ ] No Wi | 3 and 3ofF 3
qloa,\'s Sa —001 I\ 2 o
¢S o Eyf von . have lOule(S
10.VOA vials have zero headspace? Yes No Vials [
. n —€3 0"'0&’I‘§
11. Were any sample containers received broken? Yes — v
# of preserved
B  bottles checked | / £
12. Does paperwork match bottle labels? Yes V| No |  forpH: N\ -
(Note discrepancies on chain of custody) (<201 12 uriless noted)
13, Are matrices correctly identified on Chain of Custody? Yes W/ No | Adjusted?  }10
14 Is it clear what analyses were requasted? Yes VI No || G
15, Were all holding times able to be met? Yes I No [ ] Checked by 3
(If no, notify customer for authorization. )
Special Han f applicable
16. Was client notified of all discrepancies with this order? Yes [ No [ NA V]
Person Notified: | Date |
By Whom: I Via: [ ] eMail [ | Phone [ ] Fax [ | n Person
Regarding: |

Client Instructions: [

17. Additional remarks:

18. Cooler Information
Cooler No | Temp °C | Condition | Seal Intact | SealNo | SealDate | Signedey |
[t 10 Good Yes

Page | of |



Chain-of-Custody Record

Turn-Around Time:

Tt Weslerw  [ReQiviwg

~Standard

O Rush

Project Name:

Mailing Address:_LL o~ CR 4o

T el o~well “\'\'l;

orrf eld NM 829/3

Project #:

Phone #: {éﬁd—é*?o? el

Po # /126//2¢3

2

HALL ENVIRONMENTAL

ANALYSIS LABORATORY
www_hallenvironmental.com

4901 Hawkins NE - Albuquerque, NM 87109

Tel. 505-345-3975  Fax 505-345-4107
Analysis Request

email or Fax#: Project Manager: = = g : S £~
QA/QC Package: % z E é % & 9 E-v; \: U.
O Standard YrLevel 4 (Full Validation) w2 8 % % 8_ & E ¥\
Accreditation Samp|e%[-, g F|° =1 o o3 g 19 |z
0 NELAP O Other Onlce: -~ XYes . -GNo - |%|%]2 S| - g, >l |2 ‘3\ ‘_w\za
O EDD (Type) SamplevTemperathev ( O e S i S = (>,) -F"-g: - Y|z
= ElE|a HAEREEEE SRS E
. , 12| 2|e I g Slel 82 3 Y -S‘ IU =
Date | Time | Matrix | Sample Request ID 12‘;:‘2:: ; Pres‘%r;:twe % % % 2 = § - 1S %‘: N b \35
2lo| O~ S .
, HEELHBEHEREEERNGE
Y5 | pis | Hao | ineclionwell  |3—vph | Hcl - X
l‘(l")‘-(r’ a»dnr "M/ ><
|5l — | O/ ‘
f-spol—" | O X N
1= 122\ Hﬁ—sa‘l 0/ ?<
l =5 2\ HNO2| -0/ X
\ | (=52~ NLOH |~/ %
ViV l l=goond |[FeeTete| — )]

Date: Time: R Jlinguished by: Date Time Remarks:
Y-lig | e W S s 2y
Date:  [Time: nqunshed by: Ddte /  Time
<) J2HK
—{/Jh{ WZ{ /)JA%LM 0 o
rf Minwennins smreinssiberbod o Hil Ensiomenitaimey Be sboonimeied btheracosdicd Dol Thissenmsasnoionofth possibility. Any sub-contracted data will be clearly notated on the analytical report.




HALL Hall Environmental Analysis Laboratory

4901 Hawkins NE
ENVIRONMENTAL Albuguerque, NM 87109
ANALYSIS TEL: 505-345-3975 FAX: 505-345-4107

Website: www.hallenvironmental.com
LABORATORY

August 06, 2015

Kelly Robinson

Western Refining Southwest, Inc.
#50 CR 4990

Bloomfield, NM 87413
TEL: (505) 632-4166

FAX (505)632-3911

RE: Injection Well 7-1-15 OrderNo.: 1507094

Dear Kelly Robinson:

Hall Environmental Analysis Laboratory received 1 sample(s) on 7/2/2015 for the
analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental.com or the state specific web sites. In order to
properly interpret your results it is imperative that you review this report in its entirety.
See the sample checklist and/or the Chain of Custody for information regarding the
sample receipt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or analytical quality control parameters require a flag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM9425 -- NMED-Micro Cert #NM0190

Sincerely,

B

Andy Freeman

Laboratory Manager

4901 Hawkins NE
Albuquerque, NM 87109




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1507094
Date Reported: 8/6/2015

CLIENT: Western Refining Southwest, Inc.

Client Sample ID: Injection Well

Project: Injection Well 7-1-15 Collection Date: 7/1/2015 9:00:00 AM
Lab ID: 1507094-001 Matrix: AQUEOUS Received Date: 7/2/2015 7:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 300.0: ANIONS Analyst: LGT
Chloride 480 50 mg/L 100 7/2/2015 5:18:55 PM R27295
Sulfate 65 5.0 mg/L 10 7/2/2015 5:06:31 PM R27295
SM2510B: SPECIFIC CONDUCTANCE Analyst: JRR
Conductivity 2000 0.010 pmhos/cm 1 7/6/2015 11:31:17 AM  R27329
SM2320B: ALKALINITY Analyst: JRR
Bicarbonate (As CaCO3) 274.6 20.00 mg/L CaCO3 1 7/6/2015 11:31:17 AM  R27329
Carbonate (As CaCO3) ND 2.000 mg/L CaCO3 1 7/6/201511:31:17 AM  R27329
Total Alkalinity (as CaCO3) 2746 20.00 mg/L CaCO3 1 7/6/201511:31:17 AM  R27329
SM2540C MOD: TOTAL DISSOLVED SOLIDS Analyst: KS
Total Dissolved Solids 1220 40.0 mg/L 1 7/8/2015 5:09:00 PM 20129
SM4500-H+B: PH Analyst: JRR
pH 7.45 1.68 pH units 1 7/6/2015 11:31:17 AM  R27329
EPA METHOD 7470: MERCURY Analyst: JLF
Mercury ND 0.0010 mg/L 5 7/8/2015 4:47:51 PM 20158
EPA 6010B: TOTAL RECOVERABLE METALS Analyst: MED
Arsenic ND 0.020 mg/L 1 7/9/2015 10:51:23 AM 20102
Barium 0.27 0.020 mg/L 1 7/9/2015 10:51:23 AM 20102
Cadmium ND 0.0020 mg/L 1 7/16/2015 12:13:28 PM 20102
Calcium 120 5.0 mg/L 5  7/9/2015 1:02:36 PM 20102
Chromium ND 0.0060 mg/L 1 7/14/2015 3:52:06 PM 20102
Lead ND 0.0050 mg/L 1 7/9/2015 10:51:23 AM 20102
Magnesium 28 1.0 mg/L 1 7/9/2015 10:51:23 AM 20102
Potassium 7.7 1.0 mg/L 1 7/9/2015 10:51:23 AM 20102
Selenium ND 0.050 mg/L 1 7/16/201512:13:28 PM 20102
Silver ND 0.0050 mg/L 1 7/16/2015 12:13:28 PM 20102
Sodium 280 5.0 mg/L 5 7/9/2015 1:02:36 PM 20102
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Acenaphthene ND 10 Hg/L 1 7/10/20151:30:30 PM 20095
Acenaphthylene ND 10 Mg/l 1 7/10/20151:30:30 PM 20095
Aniline ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
Anthracene ND 10 pg/L 1 7/10/20151:30:30 PM 20095
Azobenzene ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
Benz(a)anthracene ND 10 Hg/L 1 7/10/2015 1:30:30 PM 20095
Benzo(a)pyrene ND 10 pa/L 1 7/10/2015 1:30:30 PM 20095
Benzo(b)fluoranthene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Benzo(g,h,i)perylene ND 10 Mg/l 1 7/10/2015 1:30:30 PM 20095

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *
D  Sample Diluted Due to Matrix

Value exceeds Maximum Contaminant Level.

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

B Analyte detected in the associated Method Blank
E  Value above quantitation range
J Analyte detected below quantitation limits Page 1 of 20
P Sample pH Not In Range
RL Reporting Detection Limit




Analytical Report
Lab Order 1507094

Hall Environmental Analysis Laboratory, Inc. Date Reported: 8/6/2015

CLIENT: Western Refining Southwest, Inc. Client Sample ID: Injection Well

Project: Injection Well 7-1-15 Collection Date: 7/1/2015 9:00:00 AM

Lab ID: 1507094-001 Matrix: AQUEOUS Received Date: 7/2/2015 7:00:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM

Benzo(k)fluoranthene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Benzoic acid ND 20 pg/L 1 7/10/2015 1:30:30 PM 20095
Benzyl alcohol ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Bis(2-chloroethoxy)methane ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
Bis(2-chloroethyl)ether ND 10 Mg/l 1 7/10/2015 1:30:30 PM 20095
Bis(2-chloroisopropyl)ether ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Bis(2-ethylhexyl)phthalate ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
4-Bromophenyl phenyl ether ND 10 Hg/L 1 7/10/2015 1:30:30 PM 20095
Butyl benzyl phthalate ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
Carbazole ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
4-Chloro-3-methylphenol ND 10 pa/L 1 7/10/2015 1:30:30 PM 20095
4-Chloroaniline ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
2-Chloronaphthalene ND 10 g/l 1 7/10/2015 1:30:30 PM 20095
2-Chlorophenol ND 10 Hg/L 1 7/10/2015 1:30:30 PM 20095
4-Chlorophenyl phenyl ether ND 10 Hg/L 1 7/10/2015 1:30:30 PM 20095
Chrysene ND 10 pg/L 1 7/110/20151:30:30 PM 20095
Di-n-butyl phthalate ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Di-n-octyl phthalate ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Dibenz(a,h)anthracene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Dibenzofuran ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
1,2-Dichlorobenzene ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
1,3-Dichlorobenzene ND 10 pg/L 1 7110/20151:30:30 PM 20095
1,4-Dichlorobenzene ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
3,3 -Dichlorobenzidine ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Diethyl phthalate ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Dimethyl phthalate ND 10 Mg/l 1 7/10/2015 1:30:30 PM 20095
2,4-Dichlorophenol ND 20 pg/L 1 7/10/2015 1:30:30 PM 20095
2,4-Dimethylphenol ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
4,6-Dinitro-2-methylphenol ND 20 pg/L 1 7/10/2015 1:30:30 PM 20095
2,4-Dinitrophenol ND 20 pg/L 1 7/10/2015 1:30:30 PM 20095
2,4-Dinitrotoluene ND 10 pa/L 1 7/10/2015 1:30:30 PM 20095
2,6-Dinitrotoluene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Fluoranthene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Fluorene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Hexachlorobenzene ND 10 pg/L 1 7/10/20151:30:30 PM 20095
Hexachlorobutadiene ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
Hexachlorocyclopentadiene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Hexachloroethane ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Indeno(1,2,3-cd)pyrene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded ] Analyte detected below quantitation limits Page 2 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix
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Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1507094
Date Reported: 8/6/2015

CLIENT: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15

Client Sample ID: Injection Well
Collection Date: 7/1/2015 9:00:00 AM

Lab ID: 1507094-001 Matrix: AQUEOUS Received Date: 7/2/2015 7:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Isophorone ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
1-Methylnaphthalene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
2-Methylnaphthalene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
2-Methylphenol ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
3+4-Methylphenol ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
N-Nitrosodi-n-propylamine ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
N-Nitrosodimethylamine ND 10 Hg/L 1 7/10/2015 1:30:30 PM 20095
N-Nitrosodiphenylamine ND 10 Ha/L 1 7/10/2015 1:30:30 PM 20095
Naphthalene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
2-Nitroaniline ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
3-Nitroaniline ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
4-Nitroaniline ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Nitrobenzene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
2-Nitrophenol ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
4-Nitrophenol ND 10 Hg/L 1 7/10/2015 1:30:30 PM 20095
Pentachlorophenol ND 20 Ha/L 1 7/10/2015 1:30:30 PM 20095
Phenanthrene ND 10 g/l 1 7/10/2015 1:30:30 PM 20095
Phenol ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
Pyrene ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
Pyridine ND 10 pg/L 1 7/10/2015 1:30:30 PM 20095
1,2,4-Trichlorobenzene ND 10 Mg/l 1 7/10/2015 1:30:30 PM 20095
2,4,5-Trichlorophenol ND 10 Hg/L 1 7/10/2015 1:30:30 PM 20095
2,4,6-Trichlorophenol ND 10 ug/L 1 7/10/2015 1:30:30 PM 20095
Surr: 2-Fluorophenol 66.2 14.9-111 %REC 1 7/10/2015 1:30:30 PM 20095
Surr: Phenol-d5 64.1 11.3-108 %REC 1 7/10/2015 1:30:30 PM 20095
Surr: 2,4,6-Tribromophenol 75.7 16.7-154 %REC 1 7/10/2015 1:30:30 PM 20095
Surr: Nitrobenzene-d5 84.6 47.8-106 %REC 1 7/10/2015 1:30:30 PM 20095
Surr: 2-Fluorobiphenyl 63.7 21.3-123 %REC 1 7/10/2015 1:30:30 PM 20095
Surr: 4-Terphenyl-d14 51.4 14.3-135 %REC 1 7/10/2015 1:30:30 PM 20095
EPA METHOD 8260B: VOLATILES Analyst: BCN
Benzene ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
Toluene 1.5 1.0 pg/L 1 7/9/2015 8:19:52 PM  R27397
Ethylbenzene ND 1.0 pg/L 1 7/9/20158:19:52 PM  R27397
Methyl tert-butyl ether (MTBE) ND 1.0 pg/L 1 7/9/20158:19:52 PM  R27397
1,2,4-Trimethylbenzene ND 1.0 ug/L 1 7/9/2015 8:19:52 PM  R27397
1,3,5-Trimethylbenzene ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
1,2-Dichloroethane (EDC) ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
1,2-Dibromoethane (EDB) ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
Naphthalene ND 2.0 ug/L 1 7/9/2015 8:19:52 PM R27397

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
Sample Diluted Due to Matrix

Holding times for preparation or analysis exceeded
Not Detected at the Reporting Limit

RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

wmgmo

€ve—mw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 3 of 20
Sample pH Not In Range

Reporting Detection Limit




Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1507094
Date Reported: 8/6/2015

CLIENT: Western Refining Southwest, Inc.

Client Sample ID: Injection Well

Project: Injection Well 7-1-15 Collection Date: 7/1/2015 9:00:00 AM

Lab ID: 1507094-001 Matrix: AQUEOUS Received Date: 7/2/2015 7:00:00 AM

Analyses Result RL Qual Units DF Date Analyzed Batch

EPA METHOD 8260B: VOLATILES Analyst. BCN

1-Methylnaphthalene ND 4.0 Hg/L 1 7/9/2015 8:19:52 PM R27397
2-Methylnaphthalene ND 4.0 Hg/L 1 7/9/2015 8:19:52 PM R27397
Acetone 72 10 pg/L 1 7/9/2015 8:19:52 PM R27397
Bromobenzene ND 1.0 Hg/L 1 7/9/2015 8:19:52 PM R27397
Bromodichloromethane ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
Bromoform ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
Bromomethane ND 3.0 pg/L 1 7/9/2015 8:19:52 PM  R27397
2-Butanone 1 10 pg/L 1 7/9/2015 8:19:52 PM R27397
Carbon disulfide ND 10 pg/L 1 7/9/2015 8:19:52 PM R27397
Carbon Tetrachloride ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
Chlorobenzene ND 1.0 ua/L 1 7/9/2015 8:19:52 PM R27397
Chloroethane ND 2.0 pg/L 1 7/9/2015 8:19:52 PM R27397
Chloroform ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
Chloromethane ND 3.0 pg/L 1 7/9/2015 8:19:52 PM R27397
2-Chlorotoluene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
4-Chlorotoluene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
cis-1,2-DCE ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
cis-1,3-Dichloropropene ND 1.0 Hg/L 1 7/9/2015 8:19:52 PM R27397
1,2-Dibromo-3-chloropropane ND 20 ug/L 1 7/9/2015 8:19:52 PM R27397
Dibromochloromethane ND 1.0 pg/L 1 7/9/2015 8:19:52 PM  R27397
Dibromomethane ND 1.0 pg/L 1 7/9/2015 8:19:52 PM  R27397
1,2-Dichlorobenzene ND 1.0 ug/L 1 7/9/2015 8:19:52 PM R27397
1,3-Dichlorobenzene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
1,4-Dichlorobenzene ND 1.0 ug/L 1 7/9/2015 8:19:52 PM R27397
Dichlorodifluoromethane ND 1.0 pg/L 1 7/9/2015 8:19:52PM  R27397
1,1-Dichloroethane ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
1,1-Dichloroethene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
1,2-Dichloropropane ND 1.0 pg/L 1 7/9/2015 8:19:52 PM  R27397
1,3-Dichloropropane ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
2,2-Dichloropropane ND 2.0 pg/L 1 7/9/2015 8:19:52 PM R27397
1,1-Dichloropropene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
Hexachlorobutadiene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
2-Hexanone ND 10 pg/L 1 7/9/2015 8:19:52 PM R27397
Isopropylbenzene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
4-|sopropyltoluene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
4-Methyl-2-pentanone ND 10 pg/L 1 7/9/2015 8:19:52 PM R27397
Methylene Chloride ND 3.0 pg/L 1 7/9/2015 8:19:52 PM R27397
n-Butylbenzene ND 3.0 pa/L 1 7/9/2015 8:19:52 PM R27397
n-Propylbenzene ND 1.0 uag/L 1 7/9/2015 8:19:52 PM R27397

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

B Analyte detected in the associated Method Blank

Value above quantitation range

E
J  Analyte detected below quantitation limits Page 4 of 20
P Sample pH Not In Range

RL Reporting Detection Limit



Hall Environmental Analysis Laboratory, Inc.

Analytical Report
Lab Order 1507094
Date Reported: 8/6/2015

CLIENT: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15

Client Sample ID: Injection Well
Collection Date: 7/1/2015 9:00:00 AM

LabID: 1507094-001 Matrix: AQUEOUS Received Date: 7/2/2015 7:00:00 AM
Analyses Result RL Qual Units DF Date Analyzed Batch
EPA METHOD 8260B: VOLATILES Analyst: BCN

sec-Butylbenzene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
Styrene ND 1.0 ug/L 1 7/9/2015 8:19:52 PM R27397
tert-Butylbenzene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
1,1,1,2-Tetrachloroethane ND 1.0 ug/L 1 7/9/20158:19:52PM  R27397
1,1,2,2-Tetrachloroethane ND 2.0 ug/L 1 7/9/20158:19:52PM  R27397
Tetrachloroethene (PCE) ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
trans-1,2-DCE ND 1.0 ug/L 1 7/9/20158:19:52PM  R27397
trans-1,3-Dichloropropene ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
1,2,3-Trichlorobenzene ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
1,2,4-Trichlorobenzene ND 1.0 pg/L 1 7/9/2015 8:19:52 PM R27397
1,1,1-Trichloroethane ND 1.0 pg/L 1 7/9/20158:19:52PM  R27397
1,1,2-Trichloroethane ND 1.0 ug/L 1 7/9/20158:19:52PM  R27397
Trichloroethene (TCE) ND 1.0 ug/L 1 7/9/20158:19:52PM  R27397
Trichlorofluoromethane ND 1.0 ug/L 1 7/9/20158:19:52PM  R27397
1,2,3-Trichloropropane ND 20 pg/L 1 7/9/2015 8:19:52 PM R27397
Vinyl chloride ND 1.0 pg/L 1 7/9/2015 8:19:52 PM  R27397
Xylenes, Total ND 1.5 pg/L 1 7/9/20158:19:52PM  R27397

Surr: 1,2-Dichloroethane-d4 96.9 70-130 %REC 1 7/9/20158:19:52PM  R27397

Surr: 4-Bromofluorobenzene 90.8 70-130 %REC 1 7/9/2015 8:19:52 PM R27397

Surr: Dibromofluoromethane 103 70-130 %REC 1 7/9/2015 8:19:52 PM R27397

Surr: Toluene-d8 95.5 70-130 %REC 1 7/9/20158:19:52PM  R27397

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix

B

E

J

P
RL

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 5 of 20
Sample pH Not In Range

Reporting Detection Limit




Anatek Labs, Inc.

1282 Aluras Drive * Moscow, ID 83843 « (208) 883-2839 ¢+ Fax (208) §82-9246 + email moscow@anateklabs.com
504 E Sprague Ste. D + Spokane WA 99202 - (508) 838-3999 » Fax (500) 838-4433 + email spokane@anateklabs.com

Client: HALL ENVIRONMENTAL ANALYSIS LAB Batch #: 150707035

Address: 4901 HAWKINS NE SUITED Project Name: 1507094
ALBUQUERQUE, NM 87109

Attn: ANDY FREEMAN

Analytical Results Report

Sample Number 150707035-001 Sampling Date  7/1/2015 Date/Time Received 7/7/2015  11:00 AM
Client Sample ID  1507084-001E / INJECTION WELL Sampling Time  9:00 AM
Matrix Water Sample Location
Comments
Parameter Result Units PQL Analysis Date Analyst Method Qualifier
Cyanide (reactive) ND mg'L 1 7152015 CRW SW846 CH7
Flashpoint >200 °F 7152015 KFG EPA 1010
pH 7.36 ph Units 71812015 KMC SM 4500pH-B
Reactive sulfide ND mg'L 1 715015 HSW SW846 CH7

Authorized Signature 14’-/;,, 4&

John CoddW( Lab Manager

MCL EPA's Maximum Contaminant Level
NO Not Detected
PQL Practical Quantitation Limit

This report shall not be reproduced except in full withou! the written approval of the laboratory.
The results reported relata only to the samples indicaled.
Soil/sold results are reported on a dry-weight basis unless otherwise ncted.

Cetficabons he d by Analek Labs 10, EPA ID00013, AZ0701; COr000013. FLINCLAR) CI7E83, IDADO00* 3, MT CERTO028, NM: IDC0013: OR. ID20C001-002; WA .C595
Ceotficatons had by Anatek Labs WA EPA'VAOBS, IN WAND1S8; WA CSA5 MT CanCD35 FLINELAP) ES71099

Wednesday, July 22, 2015 Paga 10f 1




Anatek Labs, Inc.

1282 Alturas Drive *+ Moscow, ID 83843 « (208) 883-2839 » Fax (208) 882-9248 + email moscow@anateklabs.com
504 E Sprague Ste. D + Spokane WA 99202 + (509) 838-3999 « Fax (509) 838-4433 « email spokane@anateklabs.com

Client: HALL ENVIRONMENTAL ANALYSIS LAB Batch #: 150707035
Address: 4901 HAWKINS NE SUITE D Project Name: 1507094
ALBUQUERQUE, NM 87109
Attn: ANDY FREEMAN
Analytical Results Report
Quality Control Data
Lab Control Sample
Parameter LCS Result Units LCS Spike %Rec AR %Rec Prep Date Analysis Date
Reactive sulfide 0.816 mg/L 0.907 90.0 70-130 7/115/2015 7/15/2015
Cyanide (reactive) 0.486 mg/L 0.5 97.2 80-120 7115/2015 711512015
Matrix Spike
Sample MS MS AR
Sample Number Parameter Result Result Units Spike %Rec %Rec Prep Date Analysis Date
150707035-001A Reactive sulfide ND 0.816 mg/L 0.907 90.0 70-130 7/15/2015  7/115/2015
150707035-001  Cyanide (reactive) ND 0.462 mg/L 05 924 80-120 7/15/2015 71512015
Matrix Spike Duplicate
MSD MSD AR
Parameter Result Units Spike %Rec  %RPD %RPD PrepDate  Analysis Date
Cyanide (reactive) 0.454 mg/L 0.5 0.8 17 0-25 711572015 7/1512015
Method Blank
Parameter Result Units PQL PrepDate  Analysis Date
Cyanide (reactive) ND mg/L 1 7115/2015 7/15/2015
Reactive sulfide ND mg/L 1 7115/2015 7/15/2015
AR Acceptable Range
ND Not Detected
PaL Practical Quantitation Limit
RPD Relative Percentage Difference
Comments:
Cenications held by Analak Labs ID: EPAIDO0013; AZ0701; CO1D00013; FLINELAPYEB783; :1D00013, MT CERTOO25, NM: I000013; ORID200001-002: WACSSS
Certificalions held by Anatek Labs WA: EPA:WA00169; ID:WAD0169; WA:C585, MT:Cert0095; FL(NELAP). E871099
Wednesday, July 22, 2015 Page 1 of 1




QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID MB SampType: MBLK TestCode: EPA Method 300.0: Anions
Client ID: PBW Batch ID: R27295 RunNo: 27295
Prep Date: Analysis Date: 7/2/2015 SeqNo: 817819 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Chloride ND 0.50
Sulfate ND 0.50
Sample ID LCS SampType: LCS TestCode: EPA Method 300.0: Anions
Client ID: LCSW Batch ID: R27295 RunNo: 27295
Prep Date: Analysis Date: 7/2/2015 SeqNo: 817820 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Chloride 5.0 0.50 5.000 0 99.0 90 110
Sulfate 10 0.50 10.00 0 103 90 110
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 6 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID 100ng LCS SampType: LCS TestCode: EPA Method 8260B: VOLATILES
Client ID: LCSW Batch ID: R27397 RunNo: 27397
Prep Date: Analysis Date: 7/9/2015 SeqNo: 822125 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene 18 1.0 20.00 0 90.9 70 130
Toluene 17 1.0 20.00 0 87.2 70 130
Chlorobenzene 17 1.0 20.00 0 855 70 130
1,1-Dichloroethene 19 1.0 20.00 0 95.4 70 130
Trichloroethene (TCE) 17 1.0 20.00 0 84.0 70 130
Surr: 1,2-Dichloroethane-d4 9.3 10.00 93.4 70 130
Surr: 4-Bromofiuorobenzene 9.9 10.00 99.3 70 130
Surr: Dibromofilucromethane 11 10.00 106 70 130
Surr: Toluene-d8 10 10.00 100 70 130
Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
ClientID: PBW Batch ID: R27397 RunNo: 27397
Prep Date: Analysis Date: 7/9/2015 SeqNo: 822418 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Benzene ND 1.0
Toluene ND 1.0
Ethylbenzene ND 1.0
Methy! tert-butyl ether (MTBE) ND 1.0
1,2,4-Trimethylbenzene ND 1.0
1,3,5-Trimethylbenzene ND 1.0
1,2-Dichloroethane (EDC) ND 1.0
1,2-Dibromoethane (EDB) ND 1.0
Naphthalene ND 20
1-Methyinaphthalene ND 4.0
2-Methylnaphthalene ND 4.0
Acetone ND 10
Bromobenzene ND 1.0
Bromodichloromethane ND 1.0
Bromoform ND 1.0
Bromomethane ND 3.0
2-Butanone ND 10
Carbon disulfide ND 10
Carbon Tetrachloride ND 1.0
Chlorobenzene ND 1.0
Chloroethane ND 20
Chloroform ND 1.0
Chloromethane ND 3.0
2-Chlorotoluene ND 1.0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 7 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
ClientID: PBW Batch ID: R27397 RunNo: 27397
Prep Date: Analysis Date: 7/9/2015 SeqNo: 822418 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
4-Chlorotoluene ND 1.0
cis-1,2-DCE ND 1.0
cis-1,3-Dichloropropene ND 1.0
1,2-Dibromo-3-chloropropane ND 2.0
Dibromochloromethane ND 1.0
Dibromomethane ND 1.0
1,2-Dichlorobenzene ND 1.0
1,3-Dichlorobenzene ND 1.0
1,4-Dichlorobenzene ND 1.0
Dichlorodifiuoromethane ND 1.0
1,1-Dichloroethane ND 1.0
1,1-Dichloroethene ND 1.0
1,2-Dichloropropane ND 1.0
1,3-Dichloropropane ND 1.0
2,2-Dichloropropane ND 20
1,1-Dichloropropene ND 1.0
Hexachlorobutadiene ND 1.0
2-Hexanone ND 10
Isopropylbenzene ND 1.0
4-Isopropyltoluene ND 1.0
4-Methyl-2-pentanone ND 10
Methylene Chloride ND 3.0
n-Butylbenzene ND 3.0
n-Propylbenzene ND 1.0
sec-Butylbenzene ND 1.0
Styrene ND 1.0
tert-Butylbenzene ND 1.0
1,1,1,2-Tetrachloroethane ND 1.0
1,1,2,2-Tetrachloroethane ND 2.0
Tetrachloroethene (PCE) ND 1.0
trans-1,2-DCE ND 1.0
trans-1,3-Dichloropropene ND 1.0
1,2,3-Trichlorobenzene ND 1.0
1,2,4-Trichlorobenzene ND 1.0
1,1,1-Trichloroethane ND 1.0
1,1,2-Trichloroethane ND 1.0
Trichloroethene (TCE) ND 1.0
Trichlorofluoromethane ND 1.0
1,2,3-Trichloropropane ND 20

Qualifiers:

*  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit
RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

Evwe-muw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 8 of 20
Sample pH Not In Range

Reporting Detection Limit




QC SUMMARY REPORT -

Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID rb1 SampType: MBLK TestCode: EPA Method 8260B: VOLATILES
Client ID: PBW Batch ID: R27397 RunNo: 27397
Prep Date: Analysis Date: 7/9/2015 SeqNo: 822418 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Vinyl chloride ND 1.0
Xylenes, Total ND 1.5
Surr: 1,2-Dichloroethane-d4 10 10.00 102 70 130
Surr: 4-Bromofiuorobenzene 10 10.00 104 70 130
Surr: Dibromofluoromethane 1 10.00 107 70 130
Surr: Toluene-d8 9.9 10.00 98.7 70 130
Qualifiers:

*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 9 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RL

Reporting Detection Limit

R RPD outside accepted recovery limits
S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1507094
06-Aug-15

Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15

Sample ID mb-20095
Client ID: PBW
Prep Date:  7/6/2015

SampType: MBLK
Batch ID: 20095
Analysis Date: 7/10/2015

TestCode: EPA Method 8270C: Semivolatiles

RunNo: 27414
SeqNo: 822558 Units: pg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Acenaphthene ND 10
Acenaphthylene ND 10
Aniline ND 10
Anthracene ND 10
Azobenzene ND 10
Benz(a)anthracene ND 10
Benzo(a)pyrene ND 10
Benzo(b)fluoranthene ND 10
Benzo(g,h,i)perylene ND 10
Benzo(k)fluoranthene ND 10
Benzoic acid ND 20
Benzyl alcohol ND 10
Bis(2-chloroethoxy)methane ND 10
Bis(2-chloroethyl)ether ND 10
Bis(2-chloroisopropyl)ether ND 10
Bis(2-ethylhexyl)phthalate ND 10
4-Bromophenyl pheny! ether ND 10
Butyl benzyl phthalate ND 10
Carbazole ND 10
4-Chloro-3-methyiphenol ND 10
4-Chloroaniline ND 10
2-Chloronaphthalene ND 10
2-Chlorophenol ND 10
4-Chlorophenyl phenyl ether ND 10
Chrysene ND 10
Di-n-butyl phthalate ND 10
Di-n-octyl phthalate ND 10
Dibenz(a,h)anthracene ND 10
Dibenzofuran ND 10
1,2-Dichlorobenzene ND 10
1,3-Dichlorobenzene ND 10
1,4-Dichlorobenzene ND 10
3,3 -Dichlorobenzidine ND 10
Diethyl phthalate ND 10
Dimethy! phthalate ND 10
2,4-Dichlorophenol ND 20
2,4-Dimethylphenol ND 10
4,6-Dinitro-2-methyiphenol ND 20
2,4-Dinitrophenol ND 20
Qualifiers:

*  Value exceeds Maximum Contaminant Level.

D  Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

gow-mw

Analyte detected in the associated Method Blank
Value above quantitation range

Analyte detected below quantitation limits
Sample pH Not In Range

Reporting Detection Limit

Page 10 of 20




g QC SUMMARY REPORT o
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
l Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID mb-20095 SampType: MBLK TestCode: EPA Method 8270C: Semivolatiles
l Client ID: PBW Batch ID: 20095 RunNo: 27414
Prep Date:  7/6/12015 Analysis Date: 7/10/2015 SeqNo: 822558 Units: pg/L
l Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
2,4-Dinitrotoluene ND 10
2,6-Dinitrotoluene ND 10
Fluoranthene ND 10
l Fluorene ND 10
Hexachlorobenzene ND 10
Hexachlorobutadiene ND 10
l Hexachlorocyclopentadiene ND 10
Hexachloroethane ND 10
Indeno(1,2,3-cd)pyrene ND 10
Isophorone ND 10
l 1-Methyinaphthalene ND 10
2-Methylnaphthalene ND 10
2-Methylphenol ND 10
I 3+4-Methylphenol ND 10
N-Nitrosodi-n-propylamine ND 10
N-Nitrosodimethylamine ND 10
N-Nitrosodiphenylamine ND 10
' Naphthalene ND 10
2-Nitroaniline ND 10
3-Nitroaniline ND 10
4-Nitroaniline ND 10
' Nitrobenzene ND 10
2-Nitrophenol ND 10
4-Nitrophenol ND 10
l Pentachlorophenol ND 20
Phenanthrene ND 10
Phenol ND 10
Pyrene ND 10
l Pyridine ND 10
1,2,4-Trichlorobenzene ND 10
2,4,5-Trichlorophenol ND 10
I 2,4,6-Trichlorophenol ND 10
Surr: 2-Fluorophenol 140 200.0 69.6 14.9 111
Surr: Phenol-d5 150 200.0 742 113 108
l Surr: 2,4,6-Tribromophenol 150 200.0 75.2 15.7 154
Surr: Nitrobenzene-d5 75 100.0 75.0 47.8 106
Surr: 2-Fluorobiphenyl 76 100.0 75.9 21.3 123
I Surr: 4-Terphenyl-d14 52 100.0 522 14.3 135
Qualifiers:
1 *  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
- D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded ] Analyte detected below quantitation limits Page 11 0of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
E RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix

&




QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID Ics-20095 SampType: LCS TestCode: EPA Method 8270C: Semivolatiles
Client ID: LCSW Batch ID: 20095 RunNo: 27414
Prep Date:  7/6/2015 Analysis Date: 7/10/2015 SeqNo: 822559 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Acenaphthene 51 10 100.0 0 51.2 47.8 99.7
4-Chloro-3-methylphenol 110 10 200.0 0 56.2 58.1 103 S
2-Chlorophenol 73 10 200.0 0 36.7 49.5 96.8 S
1,4-Dichlorobenzene 34 10 100.0 0 338 40.4 89.4 S
2,4-Dinitrotoluene 42 10 100.0 0 418 386 91.3
N-Nitrosodi-n-propylamine 51 10 100.0 0 51.1 53.9 95.6 S
4-Nitrophenol 93 10 200.0 0 46.3 26.4 108
Pentachlorophenol 98 20 200.0 0 491 36.5 86.6
Phenol 85 10 200.0 0 427 29.3 108
Pyrene 56 10 100.0 0 56.2 457 100
1,2,4-Trichlorobenzene 43 10 100.0 0 429 39.3 94.5
Surr: 2-Fluorophenol 67 200.0 334 14.9 111
Surr: Phenol-d5 86 200.0 43.0 11.3 108
Surr: 2,4,6-Tribromophenol 120 200.0 62.3 15.7 154
Sur: Nitrobenzene-d5 47 100.0 46.6 47.8 106 S
Surr: 2-Fluorobiphenyl 53 100.0 53.0 213 123
Surr: 4-Terphenyl-d14 44 100.0 441 14.3 135
Sample ID Icsd-20095 SampType: LCSD TestCode: EPA Method 8270C: Semivolatiles
Client ID: LCSS02 Batch ID: 20095 RunNo: 27414
Prep Date:  7/6/2015 Analysis Date: 7/10/2015 SeqNo: 822560 Units: pg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Acenaphthene 76 10 100.0 0 76.1 47.8 99.7 391 28.2 R
4-Chloro-3-methylphenol 160 10 200.0 0 81.3 58.1 103 36.4 244 R
2-Chlorophenol 150 10 200.0 0 76.8 49.5 96.8 70.6 28.1 R
1,4-Dichlorobenzene 72 10 100.0 0 725 404 89.4 729 31.2 R
2,4-Dinitrotoluene 55 10 100.0 0 546 38.6 91.3 26.4 444
N-Nitrosodi-n-propylamine 76 10 100.0 0 76.4 53.9 95.6 396 242 R
4-Nitrophenol 130 10 200.0 0 63.8 26.4 108 31.8 36.6
Pentachlorophenol 130 20 200.0 0 65.8 36.5 86.6 291 29.5
Phenol 160 10 200.0 0 77.8 29.3 108 58.2 30 R
Pyrene 69 10 100.0 0 69.3 45.7 100 20.8 31
1,2,4-Trichlorobenzene 86 10 100.0 0 85.7 39.3 94.5 66.6 24 R
Surr: 2-Fluorophenol 140 200.0 70.6 14.9 111 0 0
Surr: Phenol-d5 160 200.0 79.2 11.3 108 0 0
Sur: 2,4,6-Tribromophenol 160 200.0 82.0 15.7 154 0 0
Surr: Nitrobenzene-d5 80 100.0 79.5 47.8 106 0 0
Surr: 2-Fluorobiphenyl 77 100.0 77.3 21.3 123 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 12 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID Icsd-20095 SampType: LCSD TestCode: EPA Method 8270C: Semivolatiles
Client ID: LCSS02 Batch ID: 20095 RunNo: 27414
Prep Date:  7/6/2015 Analysis Date: 7/10/2015 SeqNo: 822560 Units: pg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Surr: 4-Terphenyl-d14 51 100.0 51.2 14.3 135 0 0
Sample ID mb-20218 SampType: MBLK TestCode: EPA Method 8270C: Semivolatiles
ClientID: PBW Batch ID: 20218 RunNo: 27531
Prep Date:  7/13/2015 Analysis Date: 7/15/2015 SeqNo: 826536 Units: %REC
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Surr: 2-Fluorophenol 90 200.0 45.0 14.9 111
Surr: Phenol-d5 75 200.0 373 11.3 108
Surr: 2,4,6-Tribromophenol 140 200.0 69.6 15.7 154
Surr: Nitrobenzene-d5 64 100.0 64.4 47.8 106
Surr: 2-Fluorobiphenyl 61 100.0 61.2 213 123
Surr: 4-Terphenyl-d14 45 100.0 452 14.3 135
Sample ID Ics-20218 SampType: LCS TestCode: EPA Method 8270C: Semivolatiles
ClientID: LCSW Batch ID: 20218 RunNo: 27531
Prep Date: 7/13/2015 Analysis Date: 7/15/2015 SeqNo: 826537 Units: %REC
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Surr: 2-Fluorophenol 110 200.0 53.4 14.9 111
Surr: Phenol-d5 82 200.0 41.0 11.3 108
Surr: 2,4,6-Tribromophenol 150 200.0 747 16.7 154
Surr: Nitrobenzene-d5 74 100.0 742 47.8 106
Surr: 2-Fluorobiphenyl 74 100.0 735 213 123
Surr: 4-Terphenyl-d14 44 100.0 442 14.3 135
Sample ID Icsd-20218 SampType: LCSD TestCode: EPA Method 8270C: Semivolatiles
Client ID: LCSS02 Batch ID: 20218 RunNo: 27531
Prep Date: 7/13/2015 Analysis Date: 7/15/2015 SeqNo: 826538 Units: %REC
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Surr: 2-Fluorophenol 100 200.0 52.2 14.9 11 0 0
Surr: Phenol-d5 84 200.0 41.8 11.3 108 0 0
Surr: 2,4,6-Tribromophenol 150 200.0 75.7 15.7 154 0 0
Surr: Nitrobenzene-d5 76 100.0 76.0 47.8 106 0 0
Surr: 2-Fluorobiphenyl 69 100.0 68.5 21.3 123 0 0
Surr: 4-Terphenyl-d14 46 100.0 455 14.3 135 0 0
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded ] Analyte detected below quantitation limits Page 13 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

WO#: 1507094

Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.

Project: Injection Well 7-1-15

Sample ID 1507094-001b dup  SampType: DUP TestCode: SM2510B: Specific Conductance

Client ID:  Injection Well Batch ID: R27329 RunNo: 27329

Prep Date: Analysis Date: 7/6/2015 SeqNo: 819171 Units: pmhos/cm

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Conductivity 2000 0.010 0.0491 20
Qualifiers:

*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D  Sample Diluted Due to Matrix E  Value above quantitation range

H  Holding times for preparation or analysis exceeded ] Analyte detected below quantitation limits Page 14 of 20

ND Not Detected at the Reporting Limit P Sample pH Not In Range

RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix



QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID MB-20158 SampType: MBLK TestCode: EPA Method 7470: Mercury
Client ID: PBW Batch ID: 20158 RunNo: 27365
Prep Date: 7/8/2015 Analysis Date: 7/8/2015 SeqNo: 820590 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury ND 0.00020
Sample ID LCS-20158 SampType: LCS TestCode: EPA Method 7470: Mercury
ClientID: LCSW Batch ID: 20158 RunNo: 27365
Prep Date:  7/8/2015 Analysis Date: 7/8/2015 SeqNo: 820591 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury 0.0051 0.00020 0.005000 0 102 80 120

Sample ID 1507094-001DMS SampType: MS

TestCode: EPA Method 7470: Mercury

Client ID:  Injection Well Batch ID: 20158 RunNo: 27365

Prep Date: 7/8/2015 Analysis Date: 7/8/2015 SeqNo: 820635 Units: mg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD  RPDLimit Qual
Mercury 0.0059 0.0010 0.005000 0 118 75 125

Sample ID 1507094-001DMSD SampType: MSD

TestCode: EPA Method 7470: Mercury

Client ID:  Injection Well Batch ID: 20158 RunNo: 27365

Prep Date:  7/8/2015 Analysis Date: 7/8/2015 SeqNo: 820638 Units: mg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Mercury 0.0058 0.0010 0.005000 0 116 75 125 1.62 20
Qualifiers:

*  Value exceeds Maximum Contaminant Level.

D  Sample Diluted Due to Matrix

H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit

R RPD outside accepted recovery limits

S % Recovery outside of range due to dilution or matrix

gve-muw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits Page 15 0f 20
Sample pH Not In Range

Reporting Detection Limit




QC SUMMARY REPORT

Hall Environmental Analysis Laboratory, Inc.

WO#: 1507094

06-Aug-15

Client:
Project:

Western Refining Southwest, Inc.
Injection Well 7-1-15

Sample ID MB-20102

SampType: MBLK

TestCode: EPA 6010B: Total Recoverable Metals

Client ID: PBW Batch ID: 20102 RunNo: 27378

Prep Date:  7/6/2015 Analysis Date: 7/9/2015 SeqNo: 821352 Units: mg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Arsenic ND  0.020

Barium ND  0.020

Calcium ND 1.0

Lead ND  0.0050

Magnesium ND 1.0

Potassium ND 1.0

Sodium ND 1.0

Sample ID LCS-20102

SampType: LCS

TestCode: EPA 6010B: Total Recoverable Metals

Client ID: LCSW Batch ID: 20102 RunNo: 27378
Prep Date:  7/6/2015 Analysis Date: 7/9/2015 SeqNo: 821353 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Arsenic 0.52 0.020 0.5000 0 103 80 120
Barium 049  0.020 0.5000 0 98.5 80 120
Calcium 51 1.0 50.00 0 102 80 120
Lead 0.50 0.0050 0.5000 0 100 80 120
Magnesium 50 1.0 50.00 0 101 80 120
Potassium 48 1.0 50.00 0 96.8 80 120
Sodium 49 1.0 50.00 0 98.9 80 120

Sample ID MB-20102

SampType: MBLK

TestCode: EPA 6010B: Total Recoverable Metals

ClientID: PBW Batch ID: 20102 RunNo: 27491

Prep Date: 7/6/2015 Analysis Date: 7/14/2015 SeqNo: 824974 Units: mg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowlLimit HighLimit %RPD  RPDLimit Qual
Chromium ND 0.0060

Sample ID LCS-20102

SampType: LCS

TestCode: EPA 6010B: Total Recoverable Metals

Client ID: LCSW Batch ID: 20102 RunNo: 27491

Prep Date: 7/6/2015 Analysis Date: 7/14/2015 SeqNo: 824975 Units: mg/L

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Chromium 0.49 0.0060 0.5000 0 98.5 80 120

Sample ID MB-20102

SampType: MBLK

TestCode: EPA 6010B: Total Recoverable Metals

Client ID: PBW Batch ID: 20102 RunNo: 27540
Prep Date:  7/6/2015 Analysis Date: 7/16/2015 SeqNo: 826932 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit  %RPD RPDLimit Qual
Qualifiers:

*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D  Sample Diluted Due to Matrix E  Value above quantitation range

H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 16 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range

RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT WO#:

Hall Environmental Analysis Laboratory, Inc.

1507094
06-Aug-15

Client:
Project:

Western Refining Southwest, Inc.
Injection Well 7-1-15

TestCode: EPA 6010B: Total Recoverable Metals
RunNo: 27540

Sample ID MB-20102
Client ID: PBW

SampType: MBLK
Batch ID: 20102

Prep Date: 7/6/2015 Analysis Date: 7/16/2015 SeqNo: 826932 Units: mg/L

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Cadmium ND 0.0020

Selenium ND 0.050

Silver ND 0.0050

Sample ID LCS-20102 SampType: LCS

TestCode: EPA 6010B: Total Recoverable Metals

Client ID: LCSW Batch ID: 20102 RunNo: 27540
Prep Date:  7/6/2015 Analysis Date: 7/16/2015 SeqNo: 826933 Units: mg/L
Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Cadmium 0.50 0.0020 0.5000 0 101 80 120
Selenium 0.50 0.050 0.5000 0 99.7 80 120
Silver 0.10 0.0050 0.1000 0 105 80 120
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 17 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID 1507094-001b dup  SampType: DUP TestCode: SM4500-H+B: pH
Client ID: Injection Well Batch ID: R27329 RunNo: 27329
Prep Date: Analysis Date: 7/6/2015 SeqNo: 819204 Units: pH units
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
pH 7.46 1.68 H
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 18 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix
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QC SUMMARY REPORT e
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.

Project: Injection Well 7-1-15

Sample ID mb-1 SampType: MBLK TestCode: SM2320B: Alkalinity

ClientID: PBW Batch ID: R27329 RunNo: 27329

Prep Date: Analysis Date: 7/6/2015 SeqNo: 819128 Units: mg/L CaCO3

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Alkalinity (as CaCO3) ND  20.00

Sample ID Ics-1 SampType: LCS TestCode: SM2320B: Alkalinity

Client ID: LCSW Batch ID: R27329 RunNo: 27329

Prep Date: Analysis Date: 7/6/2015 SeqNo: 819129 Units: mg/L CaCO3

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Alkalinity (as CaCO3) 78.36  20.00 80.00 0 98.0 90 110

Sample ID mb-2 SampType: MBLK TestCode: SM2320B: Alkalinity

Client ID: PBW Batch ID: R27329 RunNo: 27329

Prep Date: Analysis Date: 7/6/2015 SegNo: 819152 Units: mg/L CaCO3

Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Alkalinity (as CaCO3) ND  20.00

Sample ID Ics-2 SampType: LCS TestCode: SM2320B: Alkalinity

Client ID: LCSW Batch ID: R27329 RunNo: 27329

Prep Date: Analysis Date: 7/6/2015 SeqNo: 819153 Units: mg/L CaCO3

Analyte Result PQL SPKvalue SPK RefVal %REC LowLimit HighLimit  %RPD  RPDLimit Qual
Total Alkalinity (as CaCO3) 79.44  20.00 80.00 0 99.3 90 110
Qualifiers:

*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank

D  Sample Diluted Due to Matrix E  Value above quantitation range

H  Holding times for preparation or analysis exceeded J Analyte detected below quantitation limits Page 19 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range

R RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix




QC SUMMARY REPORT

WO#: 1507094
Hall Environmental Analysis Laboratory, Inc. 06-Aug-15
Client: Western Refining Southwest, Inc.
Project: Injection Well 7-1-15
Sample ID MB-20129 SampType: MBLK TestCode: SM2540C MOD: Total Dissolved Solids
Client ID: PBW Batch ID: 20129 RunNo: 27360
Prep Date:  7/7/12015 Analysis Date: 7/8/2015 SeqNo: 820297 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Dissolved Solids ND 20.0
Sample ID LCS-20129 SampType: LCS TestCode: SM2540C MOD: Total Dissolved Solids
Client ID: LCSW Batch ID: 20129 RunNo: 27360
Prep Date:  7/7/12015 Analysis Date: 7/8/2015 SeqNo: 820298 Units: mg/L
Analyte Result PQL SPKvalue SPKRefVal %REC LowLimit HighLimit %RPD RPDLimit Qual
Total Dissolved Solids 1010 20.0 1000 0 101 80 120
Qualifiers:
*  Value exceeds Maximum Contaminant Level. B Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Value above quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 20 of 20
ND Not Detected at the Reporting Limit P Sample pH Not In Range
RPD outside accepted recovery limits RL Reporting Detection Limit

S % Recovery outside of range due to dilution or matrix
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ENVIRONMENTAL 4901 Hawkins NE
ANALYSIS Albuguergue, NM 87109 Sample Log-ln Check List
LABORATORY TEL: 505-345-3975 FAX: 505-345-4107
Website: www_hallenvironmental.com
Client Name: Western Refining Southw Work Order Number: 1507084 RecptNo: 1
Received by/date: Lﬁ: 0700211
Logged By:  Anne Thome 77272015 7:00:00 AM G A
Completed By: Anne Thome : 7/2/2015 dm j
‘ -
Reviewed By 03 07foal/3
Chain of Custody !
1. Custody seals intact on sample bottles? Yes [ No [ Not Present v/
2. Is Chalin of Custody complete? Yes No [J Not Present []
3. How was the sample delivered? Courier
Login
4. Was an attempt made to cool the samples? Yes No (J NA
5. Were all samples received at a temperature of >0° C to 6.0°C Yes V) No [] NA (]
6. Sample(s) in proper container(s)? Yes Wi No [
7. Sufficient sample volume for indicated test(s)? Yes ¥ No [
8. Are samples (except VOA and ONG) properly preserved? Yes M No [
9. Was preservative added to bottles? Yes [J No NA [
10.VOA vials have zero headspace? Yes [J No []  NoVOA Vials
11. Were any sample containers received broken? ves [J No
# of preserved
bottles checked 2
12.Does paperwork match bottle labels? Yes V] No [] | forpH: 4
(Note discrepancies on chain of custody) unless noted)
13. Are matrices correctly identified on Chain of Custody? Yes No [ Adjusted?  ———
14, Is it clear what analyses were requested? - Yes VI No [
15. Were all holding times able to be met? Yes V) No (J Checked by: ‘&
(If no, notify customer for authorization.)
Specia Jicable
16. Was client notified of all discrepancies with this order? Yes [] No [ NA V]
By Whom: e Via: [ eMail [] Phone [ ] Fax []InPerson
ang: e P s 2o e e . Sl i veem bt o® are - o .. ovo @ s S0s® 8 eoldee ¢ e owe s ® 0 105 a® cammt & som & @ % ®
Client Instructions: - - ] i

17. Additional remarks:

18. Cooler Information
‘Cooler No | Temp °C | Condition | Seal Intact | SealNo | SealDate |, SignedBy
1 1.0 Good Yes
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3.0 Introduction

Purpose of Document

The purpose of this Quality Assurance Plan is to formally document the quality assurance
policies and procedures of Hall Environmental Analysis Laboratory, Inc. (HEAL), for the
benefit of its employees, clients, and accrediting organizations. HEAL continually
implements all . aspects of this plan as an essential and integral part of laboratory
operations in order to ensure that high quality data is produced in an efficient and effective
manner.

Objectives o

The objective of HEAL is to achieve and maintain excellence in environmental testing.

This is accomplished by developing, incorporating and documenting the procedures and o
policies specified by each of our accrediting authorities and qutlined in this plan. These
activities are carried out by a laboratory staff that is analyticallyjcompetent, well-qualified,
and highly trained. An experienced management team, eable in their area of
expertise, monitors them. Finally, a comprehensive quality assufance program governs
laboratory practices and ensures that the analytical results are valid, defensible,
reproducible, reconstructable and of the highest quali |

HEAL establishes and thoroughly documents its ac! s to ensure that all data generated

and processed will be scientifically valid and of kno nd documented quality. Routine \
laboratory activities are detailed in method gpecific standard operating procedures (SOP). '
All data reported meets the applicable rgQuirctgents for the specific method or methods

that are referenced, ORELAP, TCEQ, % ent specific requirements and/or State

Bureaus. In the event that these requirenf@gtsre ever in contention with each other, it is

HEAL's policy to always follow the most prudent requirement available. For specific

method requirements refer to L's Standard Operating Procedures (SOP’s), EPA |
methods, Standard Methods 2@ editign, ASTM methods or state specific methods.

HEAL management ensures tha document is correct in terms of required accuracy |
and data reproducibility, and that the procedures contain proper quality control measures.
HEAL management additionally ensures that all equipment is reliable, well-maintained and
appropriately calibrated. The procedures and practices of the laboratory are geared |
towards not only strictly following our regulatory requirements but also allowing the ‘
flexibility to conform to client specific specifications. Meticulous records are maintained for
all samples and their respective analyses so that results are well-documented and |
defensible in a court of law. :

The HEAL Quality Assurance/Quality Control Officer (QA/QCO) and upper management
are responsible for supervising and administering this quality assurance program, and
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ensuring each individual is responsible for its proper implementation. All HEAL
management remains committed to the encouragement of excellence in analytical testing
and will continue to provide the necessary resources and environment conducive to its
achievement.

Policies

Understanding that quality cannot be mandated, it is the policy of this laboratory to provide
an environment that encourages all staff members to take pride in the quality of their work.
in addition to furnishing proper equipment and supplies, HEAL stresses the importance of
continued training and professional development. Further, HEAL recognizes the time
required for data interpretation. Therefore, no analyst should feel pressure to sacrifice
data quality for data quantity. Each staff member must perform with the highest level of
integrity and professional competence, always being alert to problems that could
compromise the quality of their technical work.

Management and senior personnel supervise analysts closely @n all operations. Under no
circumstance is the willful act or fraudulent manipulation of analftical data condoned. Such
acts must be reported immediately to HEAL management. d acts will be assessed
on an individual basis and resulting actions could result in dismissak The laboratory staff is
encouraged to speak with lab managers or senior management if they feel that there are
any undo commercial, financial, or other pressur hich might adversely affect the
quality of their work; or in the event that th ect that data quality has been
compromised in any way. HEAL’s Quality Assuran uality Control Officer is available if
any analyst and/or manager wishes to anonymousif®report any suspected or known
breaches in data integrity.

Understanding the importance of mee 8tomer requirements in addition to the
requirements set forth in statutory and régulai®ry requirements, HEAL shall periodically
seek feedback from customers and evaluate the feedback in order to initiate
improvements.

All proprietary rights and clienf§information at HEAL (including national security concerns)
are considered confidential. No ation will be given out without the express verbal or
written permission of the client. All reports generated will be held in the strictest of
confidence.

HEAL shall continually improve the effectiveness of its management system through the
use of the policies and procedures outlined in this Quality Assurance Plan. Quality control
results, internal and external audit findings, management reviews, new and continual
training and corrective and preventive actions are continually evaluated to identify possible
improvements and to ensure that appropriate communication processes are taking place
regarding the effectiveness of the management system. HEAL shall ensure that the
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integrity of the quality system is maintained when changes to the system are planned and
implemented. '

This is a controlled document. Each copy is assigned a unique tracking number and when
released to a client or accrediting agency the QA/QCO keeps the tracking number on file.
This document is reviewed on an annual basis to ensure that it is valid and representative
of current practices at HEAL.

O
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4.0 Organization and Responsibility

Company

HEAL is accredited in accordance with the 2009 TNI standard (see NELAC accredited
analysis list in the QA Department or on the company website), through ORELAP and
TCEQ and by the Arizona Department of Health Services. Additionally, HEAL is qualified
as defined under the State of New Mexico Water Quality Control Commission regulations
and the New Mexico State Drinking Water Bureau. HEAL is a locally owned small
business that was established in 1991. HEAL is a full service environmental analysis
laboratory with analytical capabilities that include both organic and inorganic methodologies
and has performed analyses of soil, water, and air as well as various other matrices for
many sites in the region. HEAL's client base includes local, state and federal agencies,
private consultants, commercial industries as well as individual homeowners. HEAL has
performed as a subcontractor to the state of New Mexico and to the New Mexico
Department of Transportation. HEAL has been acclaimed by its customers as producing
quality results and as being adaptive to client-specific needs. '

The laboratory is divided into an organic section, ganic section and a
microbiology section. Each section has a designated managerfechnical director. The
technical directors report directly to the laboratory manager, who oversees all
operations.

Certifications

ORELAP - NELAC Oregon Primary a authority.

e

TCEQ — NELAC Texas Secondary accr gauthority.

The Arizona Department of H Services

The New Mexico Drinking W Bupgau

See our website at www.hallenvironmental.com or the QA Office for copies cf current
licenses and licensed parameters.

In the event of a certification being revoked or suspended, HEAL will notify, in writing,
those clients that require the affected certification.
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Personnel

HEAL management ensures the competence of all who operate equipment, perform .
environmental tests, evaluate results, and sign test reports. Personnel performing specific
tasks shall be qualified on the basis of appropriate education, training, experience and /or
demonstrated skills.

HEAL ensures that all personnel are aware of the relevance and importance of their
activities and how each employee contributes to the achievement of the objectives defined
throughout this document.

All personnel shall be responsible for complying with HEAL’s quality assurance/quality
control requirements that pertain to their technical function. Each technical staff member
must have a combination of experience and education to adequately demonstrate specific
knowledge of their particular function and a general knowledge of laboratory operations, test
methods, quality assurance/quality control procedures, and records management.

All employees’ training certificates and diplomas are kept on file ith demonstrations of
capability for each method they perform. An Organizational Charican be found at the end
of this section and a personnel list is available in the current d Document Logbook.

Laboratory Director

- The Laboratory Director is responsible for ov technical direction and business
leadership of HEAL. The Laboratory Manager e Project Manager and Quality
Assuranoe/Quallty Control Officer repottdirectly to the Laboratory Director. Someone
with a minimum of 7 years of directl experience and a bachelor's degree in a
scientific or engineering discipline shd is position.

Laboratory Manager/Lead T ical Director

The Laboratory Managerfshally exercise day-to-day supervision of laboratory
operations for the appropria Ids of accreditation and reporting of results. The
Laboratory Manager shall be experienced in the fields of accreditation for which the
laboratory is approved or seeking accreditation. The Laboratory Manager shall certify
that personnel with appropriate educational and/or technical background perform all
tests for which HEAL is accredited. Such certification shall be documented.

The Laboratory Manager shall monitor standards of performance in quality control and
quality assurance and monitor the validity of the analyses performed and data
generated at HEAL to assure reliable data.
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The Laboratory Manager is responsible for the daily operations of the laboratory. The
Laboratory Manager is the lead technical director of the laboratory and, in conjunction
with the section technical directors, is responsible for coordinating activities within the
laboratory with the overall goal of efficiently producing high quality data within a
reasonable time frame.

In events where employee scheduling or current workload is such that new work
cannot be incorporated, without missing hold times, the Laboratory Manager has
authority to modify employee scheduling, re-schedule projects or, when appropriate,
allocate the work to approved subcontracting laboratories.

Additionally, the laboratory manager reviews and approves new analytical procedures
and methods, and performs a final review of most analytical results. The Laboratory
Manager provides technical support to both customers and HEAL staff.

The Laboratory Manager also observes the performance of supervisors to ensure that
good laboratory practices and proper techniques are being taught and utilized, and to
assist in overall quality control implementation and strategig planning for the future of
the company. Other duties include assisting in establishing |@boratory policies that lead
to the fulfillment of requirements for various certificati rams, assuring that all
Quality Assurance and Quality Control documents are reviewed and approved, and
assisting in conducting Quality Assurance Audits.

The laboratory manager addresses questions plaints that cannot be answered
by the section managers.

The Laboratory Manager shall have a bachelor's degree in a chemical, environmental,
biological sciences, physical science SRgineering field, and at least five years of
experience in the environmental a @ f representative inorganic and organic
analytes for which the laboratory seekSWgméintains accreditation. '

Assistant Laboratory Manafier

The Assistant Laboratory Ma shall aid the Laboratory Manager in exercising day—
to-day supervision of laboratory operations for the appropriate fields of accreditation
and reporting of results. The Assistant Laboratory Manager shall be experienced in
the fields of accreditation for which the laboratory is approved or seeking accreditation.

The Assistant Laboratory Manager is responsible for helping the Laboratory Manager
in the daily operations of the laboratory. In conjunction with the section Technical
Directors, the Assistant Laboratory Manager is responsible for coordinating activities
within the laboratory with the overall goal of efficiently producing high quality data
within a reasonable time frame.
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The Assistant Laboratory Manager shall have at least ten years of experience in
environmental analysis of representative inorganic and/or organic analytes for which
the laboratory seeks or maintains accreditation.

Quality Assurance Quality Control Officer

The Quality Assurance/Quality Control Officer (QA/QCO) serves as the focal point for
QA/QC and shall be responsible for the oversight and/or review of quality control
data. The QA/QCO functions independently from laboratory operations and shall be
empowered to halt unsatisfactory work and/or prevent the reporting of results
generated from an out-of-control measurement system. The QA/QCO shall
objectively evaluate data and perform assessments without any outside/managerial
influence. The QA/QCO shall have direct access to the highest level of management
at which decisions are made on laboratory policy and/or resources. The QA/QCO
shall notify laboratory management of deficiencies in the quality system in periodic,
independent reports.

The QA/QCO shall have general knowledge of the analytidgl test methods for which
data review is performed and have documented traini
procedures and in the laboratory’s quality system. The QCO will have a
minimum of a BS in a scientific or related field and a minimum of three years of

related experience.

The QA/QCO shall schedule and conduct int | audits as per the Internal Audit
SOP at least annually, monitor and trend Correctie Action Reports as per the Data
Validation SOP, periodically review coptrol charts for out of control conditions, and

initiate any appropriate corrective act 6
The QA/QCO shall oversee the anal ojfproficiency testing in accordance with our
standards and monitor any corrective actions issued as a result of this testing.

The QA/QCO reviews all @ operating procedures and statements of work in
cura

order to assure their and compliance to method and regulatory
requirements. '

The QA/QCO shall be responsible for maintaining and updating this quaiity manual.

Project Managers

The role of the project manager is to act as a liaison between HEAL and our clients.
The Project Manager updates clients on the status of projects in-house, prepares
quotations for new work, and is responsible for HEAL's marketing effort.
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All new work is assessed by the Project Manager and reviewed with the other
managers so as to not exceed the laboratory’s capacity. In events where employee
scheduling or current workload is such that new work cannot be incorporated without
missing hold times, the Project Manager has authority to re-schedule projects.

It is also the duty of the project manager to work with the Laboratory Manager and
QA/QCO to insure that before new work is undertaken, the resources required and
accreditations requested are available to meet the client’s specific needs.

Additionally, the Project Manager can initiate the review of the need for new analytical
procedures and methods, and perform a final review of some analytical results. The
Project Manager provides technical support to customers. Someone with a minimum
of 2 years of directly related experience and a bachelor's degree in a scientific or
engineering discipline should fill this position.

Technical Directors

Technical Directors are full-time members of the staff at L who exercise day-to-
day supervision of laboratory operations for the appro Ids of accreditation and
reporting of results for their department within HEAL. A Technical Director's duties
shall include, but not be limited to, monitoring standards of performance in quality
control and quality assurance, monitoring the \ of the analyses performed and

the data generated in their sections to ensur le data, overseeing training and
supervising departmental staff, scheduling incaffiing work for their sections, and
monitoring laboratory personnel to ensure that proper procedures and techniques are
being utilized. They supervise and implement new Quality Control procedures as
directed by the QA/QCO, update and quality control records including, but not

limited to, training forms, IDOCs, , and MDLs, and evaluate laboratory
personnel in their Quality Control 2 . In addition, technical directors are
responsible for upholding the spirit and intent of HEAL's data integrity procedures.

As Technical Directors offftheir associated section, they review analytical data to
acknowledge that data meetg all citeria set forth for good Quality Assurance practices.
Someone with a minimum o ars of experience in the environmental analysis of
representative analytes for which HEAL seeks or maintains accreditation
and a bachelor’s degree in a scientific or related discipline should fill this position.

The education requirements for a Technical Director may be waived at the discretion of
HEAL'’s accrediting agencies.

Health and Safety / Chemical Hygiene Officer
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Refer to the most recent version of the Health and Safety and Chemical Hygiene Plans
for the roles, responsibilities, and basic requirements of the Health and Safety Officer
(H&SO0) and the Chemical Hygiene Officer (CHO). These jobs can be executed by the
same employee.

Analyst 1, Il and Ill

Analysts are responsible for the analysis of various sample matrices including, but not
limited to, solid, aqueous, and air, as well as the generation of high quality data in
accordance with the HEAL SOPs and QA/QC guidelines in a reasonable time as
prescribed by standard turnaround schedules or as directed by the Section Manager or
Laboratory Manager.

Analysts are responsible for making sure all data generated is entered in the database
in the correct manner and the raw data is reviewed, signed and delivered to the
appropriate peer for review. An analyst reports daily to the section manager and will
inform them as to material needs of the section specificallypertaining to the analyses
performed by the analyst. Additional duties may include Rreparation of samples for
analysis, maintenance of lab instruments or equipm cleaning and providing
technical assistance to lower level laboratory staff.

o perform supervisory duties as

The senior analyst in the section may be askg®
analyst may perform all duties of a

related to operational aspects of the section.
lab technician.

ime hourly position and is divided into three
ed into an Analyst position at HEAL must
begin as an Analyst | and remain minimum of three months regardless of
their education and experience. Analy st have a minimum of an AA in a related
field or equivalent experience (equivalent experience. means years of related
experience can be substi for the education requirement). An Analyst | is
responsible for analysis, ingtrument operation, including calibration and data reduction.
Analyst || must have a minjghum @F an AA in a related field or equivalent experience
and must have documented emonstrated aptitude to perform all functions of an
Analyst Il. An Analyst Il is responsible for the full analysis of their test methods, routine
instrument maintenance, purchase of consumables as dictated by their Technical
Director, advanced data reduction, and basic data review. Analyst Il may also assist
Analyst Il in method development and, as dictated by their Technical Director, may be
responsible for the review and/or revision of their method specific SOPs. Analyst IIi
must have Bachelor's degree or equivalent experience and must have documented
“and demonstrated aptitude to perform all functions of an Analyst Ill. An Analyst Il is
responsible for all tasks completed by an Analyst | and Il as well as advanced data
review, non-routine instrument maintenance, assisting their technical director in basic
supervisory duties and method development. '

The position of Analyst is a full or pa
levels, Analyst I, [l, and [Il. All emplo
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Laboratory Technician

A laboratory technician is responsible for providing support to analysts in the organics,
inorganics and disposal departments. Laboratory Technicians can assist analysts in
basic sample preparation, general laboratory maintenance, glassware washing,
chemical inventories, sample disposal and sample kit preparation. This position can
be filled by someone without the education and experience necessary to obtain a
position as an analyst.

Sample Control Manager

The sample control manager is responsible for receiving samples and reviewing the
sample login information after it has been entered into the computer. The sampie
control manager also checks the samples against the chain-of-custody for any sample
and/or labeling discrepancies prior to distribution.

The sample control manager is responsible for se t samples to the sub-
contractors along with the review and shipping of field san®pling bottle kits. The
sample control manager acts as a liaison between the laboratory and field sampling
crew to ensure that the appropriate analytical is assigned. If a discrepancy is
noted, the sample control manager or sampl dian will contact the customer to
resolve any questions or problems. The sample @ntrol manager is an integral part of
the customer service team.

3 a high school diploma and a minimum of '

This position should be filled by some ]
g filled by a senior manager.

2 years of related experience and ca

Sample Custodians

Sample Custodians work Wirectly under the Sample Control Manager. They are
responsible for sample int into the laboratory and into the LIMS. Sample
Custodians take orders from our clients and prepare appropriate bottle kits to meet the
clients’ needs. Sample Custodians work directly with the clients in properly labeling
and identifying samples as well as properly filling out legal COCs. When necessary,
Sample Custodians contact clients to resolve any questions or problems associated
with their samples. Sample Custodians are responsible for distributing samples
throughout the laboratory and are responsible for notifying analysts of special
circumstances such as short holding times or improper sample preservation upon
receipt.
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Sample Disposal Custodian

The sample disposal custodian is responsible for characterizing and disposing - of
samples in accordance to the most recent version of the sample disposal SOP. The
sample disposal custodian collects waste from the laboratory and fransports it to the
disposal warehouse for storage and eventual disposal. The sample disposal custodian
is responsible for maintaining the disposal warehouse and following the requirements
for documentation, integrity, chemical hygiene and health and safety as set forth in the
various HEAL administrative SOPs. The sample disposal custodian is responsible for
overseeing any laboratory technicians employed at the disposal warehouse.

This position should be filled by someone with a high school diploma and a minimum of
1 year of related experience. -

Bookkeeper

and maintains an inventory of administrative supplies.
data package assembly and oversees the consignment of final

NMEFC and any other tasks as assigned by
should be filled by someone. with a degree in a

aboratory Manager. This position
gting or a minimum of a high school

Administrative Assistant

The Administrative Assistant is respr aiding administrative staff in tasks that
include but are not limited to: the procesS#g and consignment of final reports, and the
generation of client specific spreadsheets. This position should be filled by someone
with a minimum of a high s diploma.

IT Specialist

The IT Specialist is responsible for the induction and maintenance of all hard and
software technology not maintained through a service agreement. The IT Specialist
follows the requirements of this document, all regulatory documents and the EPAs
Good Automated Laboratory Practices. This position should be filled by someone with
a degree in a computer related field, or at least two years of directly related
experience.
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Delegations in the Absence of Key Personnel

Planned absences shall be preceded by notification to the Laboratory Manager. The
appropriate staff members shall be informed of the absence. In the case of unplanned
absences, the superior shall either assume the responsibilities and duties or delegate
the responsibilities and duties to another appropriately qualified employee.

In the event that the Laboratory Manager is absent for a period of time exceeding
fifteen consecutive calendar days, another full-time staff member meeting the basic
qualifications and competent to temporarily perform this function will be designated. 'If

this absence exceeds thirty-five consecutive calendar days, HEAL will notify (
ORELAP in writing of the ~ absence and the pertinent qualifications of the temporary ;
laboratory manager.

Laboratory Personnel Qualification and Training

All personnel joining HEAL shall undergo orientation and graining. During this period
the new personnel shall be introduced to the organization aRid their responsibilities, as
well as the policies and procedures of the company. Il also undergo on-the-
job training and shall work with trained staff. They will be show!® required tasks and be

observed while performing them.
When utilizing staff undergoing training, appra @ supervision shall be dictated and
overseen by the appropriate section technicalN@irector. Prior to analyzing client
samples, a new employee, or an employee new®to a procedure, must meet the
following basic requirements. The SOEB.and Method(s) for the analysis must be read
and signed by the employee indics at they read, understand, and intend to
comply with the requirements of ments. The employee must undergo
documented training. Training is dueted by a senior analyst familiar with the
. procedure and overseen by the section Technical Director. This training is
documented by any means med appropriate by the trainer and section Technical
Director, and kept on file iff the employees file located in the QA/QCO’s office. The
employee must perform a cesgful Initial Demonstration of Capability (IDOC). See
the current Document Cont ogbook for the training documents and checklists
utilized at HEAL to ensure that all of these requirements are met. Once all of the above
requirements are met it is incumbent upon the section Technical Director to determine
at which point the employee can begin to perform the test unsupervised. A
Certification to Complete Work Unsupervised (see the current Document Control
Logbook) is then filled out by the employee and technical director.

IDOCs are required for all new analysts and methods prior to sample analysis. . IDOCs
are also required any time there is a change in the instrument, analyte list or method.
If more than twelve months have passed since an analyst performed an IDOC and they
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have not performed the method and/or have not met the continuing DOC requirements,
the analyst must perform an IDOC prior to resuming the test.

All IDOCs shall be documented through the use of the certification form which can be
found in the current Document Control Logbook. IDOCs are performed by analyzing
four Laboratory Control Spikes (LCSs). Using the results of the LCSs the mean
recovery is calculated in the appropriate reporting units and the standard deviations of
the population sample (n-1) (in the same units) as well as the relative percent
difference for each parameter of interest. When it is not possible or pertinent to
determine mean and standard deviations HEAL assesses performance against
establish and documented criteria dictated in the method SOP. The mean and
standard deviation are compared to the corresponding acceptance criteria for precision
and accuracy in the test method (if applicable) or in laboratory-generated acceptance
criteria. In the event that the HEAL SOP or test method(s) fail to establish the pass/fail
criteria the default limits of +/- 20% for calculated recovery and <20% relative percent
difference based on the standard deviation will be utilized. If all parameters meet the
acceptance criteria, the IDOC is successfully completed. If any one of the parameters
do not meet the acceptance criteria, the performancegis unacceptable for that
parameter and the analyst must either locate and correct the source of the problem
and repeat the test for all parameters of interest or re test for all parameters
that failed to meet criteria. Repeat failure, however, confirms & general problem with
the measurement system. If this occurs the source of the problem must be identified
and the test repeated for all parameters of inter

New employees that do not have prior analy xperience will not be allowed to
perform analysis until they have demonstrated atterffion to detail with minimal errors in
the assigned tasks. To ensure a sustaiged level of quality performance among staff
members, continuing demonstration pability shall be performed at least once a
year. These are as an Annual Docu @ of Continued Proficiency (ADOCP).

At least once per year an ADOCP must be completed. This is achieved by the
acceptable performance of blind sample (typically by using a PT sample, but can
be a single blind (to theffanalysf) sample), by performing another IDOC, or by
summarizing the data of fo nsgtutive laboratory control samples with acceptable
levels of precision and accu ese limits are those currently listed in the LIMS for
an LCS using the indicated test method(s).) ADOCPs are documented using a
standard form and are kept on file in each analyst's employee folder. ADOCPs may be
demonstrated as an analyst group utilizing LIMS control charting, so long as all listed

analysts participated, the results are consecutive and pass the requirements for
precision and accuracy.

Each new employee shall be provided with data integrity training as a formal part of
their new employee orientation. Each new employee will sign an ethics and data
integrity agreement to ensure that they understand that data quality is our main
objective. Every HEAL employee recognizes that although turnaround time is
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important, quality is put above any pressure to complete the task expediently. Analysts
are not compensated for passing QC parameters nor are incentives given for the
quantity of work produced. Data Integrity and Ethics training are performed on an
annual basis in order to remind all employees of HEAL's policy on data quality.
Employees are required to understand that any infractions of the laboratory data
integrity procedures will result in a detailed investigation that could lead to very serious

consequences including immediate termination, debarment, or civil/criminal

prosecution.

Training for each member of HEAL's technical staff is further established and
maintained through documentation that each employee has read, understood, and is
using the latest version of this Quality Assurance Manual. Training courses or
workshops on specific = equipment, analytical techniques, or laboratory procedures
are documented through attendance sheets, certificates of attendance, training
forms,. or quizzes. This training ~ documentation is located in analyst specific
employee folders in the QA/QCO Office. On the front of all methods, SOPs, and

procedures for HEAL, there is a signoff sheet that is signed by all pertinent

employees, indicating that they have read, understand, andgagree to perform the most
recent version of the document. '

The effectiveness of training will be evaluated during routine data review, annual
employee reviews, and internal and external audits
audit findings serve as indicators that training &
deemed to have been ineffective a brief r€
completed and a re-training conducted as soon a

Been ineffective. When training is
of the training process will be
ossible.
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5.0 Receipt and Handling of Samples

Reviewing Requests, Tenders and Contracts

All contracts and written requests by clients are closely reviewed to ensure that the
client’'s data quality objectives can be met to their specifications. This review includes
making sure that HEAL has the resources necessary to perform the tests to the clients
specifications.

When HEAL is unable to meet the clients specifications their samples will be
subcontracted to an approved laboratory capable of meeting the client’s data quality
objectives.

Sampling

Procedures

HEAL does not provide field sampling for any projects. Sample are prepared and
provided for clients upon request. The sample kits contain the appropriate sampling

containers (with a preservative when necessary), |ai#8lg, blue ice (The use of "blue ice" by
anyone except HEAL personnel is discouraged because it genera es§/not maintain the appropriate temperature of
the sample. If blue ice is used, it should be completely frozen at theiipa®’ of use, the sample should be chilled before

packing, and special notice taken at sample receipt to be certain the réquired temperature has been maintained.), &
cooler, chain-of-custody forms, plastic bags, bubble wrap, and any special sampling
instructions. Sample kits are reviewed pg shipment for accuracy and completeness.

Containers

Containers which are sent o sampling are purchased by HEAL from a commercial
source. Glass containers arefcertified “EPA Cleaned” QA level 1. Plastic containers are
certified clean when require e containers are received with a Certificate of
Analysis verifying that the containers have been cleaned according to the EPA wash
procedure. Containers are used once and discarded. If the samples are collected and
stored in inappropriate containers the laboratory may not be able to accurately quantify
the amount of the desired components. In this case, re-sampling may be required.

Preservation

If sampling for analyte(s) requires preservation, the sample custodians fortify the
containers prior to shipment to the field, or provide the preservative for the sampler to
add in the field. The required preservative is introduced into the vials in uniform amounts -
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and done so rapidly to minimize the risk of contamination. Vials that contain a
preservative are labeled appropriately. If the samples are stored with inappropriate
preservatives, the laboratory may not be able to accurately quantify the amount of the
desired components. In this case re-sampling may be required.

Refer to the current Login SOP and/or the current price book for detailed sample receipt
and handling procedures, appropriate preservation and holding time requirements.

Sample Custody

Chain-of-Custody Form

A Chain-of-Custody (COC) form is used to provide a record of sample chronology from
the field to receipt at the laboratory. HEAL's COC contains the client's name, address,
phone and fax numbers, the project name and number, thé project manager's name,
and the field sampler's name. It also identifies the date and time of sample collection,
sample matrix, field sample ID number, number/volume of sample containers, sample
temperature upon receipt, and any sample preservative informgtion.

There is also a space to record the HEAL ID number asst samples after they are
received. Next to the sample information is a space for the client®o indicate the desired
analyses to be performed. There is a section for the client to indicate the data package
level as well as any accreditation requirements. ly, there is a section to track the
actual custody of the samples. The custody se ntains lines for signatures, dates
and times when samples are relinquished and recéjfed. The COC form also includes a
space to record special sample related instructiens, sampling anomalies, time
constraints, and any sample disposal consgiderations.

It is paramount that all COCs arrive at plete and accurate so that the samples
can be processed and allocated for tes timely and efficient manner. A sample
chain-of-custody form can be found in the current Document Control Logbook or on line
at www.hallenvironmental.co

Should a specific project or clignt regitire the use of an internal COC, advanced
notification and approval must ined. The use of internal COCs are not part of
our standard operating procedure.

Receiving Samples

Samples are received by authorized HEAL personnel. Upon arrival, the COC is
compared to the respective samples. After the samples and COC have been
determined to be complete and accurate, the sampler signs over the COC. The HEAL
staff member in turn signs the chain-of-custody, also noting the current date, time, and
sample temperature. This relinquishes custody of the samples from the sampler and
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delegates sample custody to HEAL. The first (white) copy of the COC form is filed in the
appropriate sample folder. The second (yellow) copy of the COC form is filed in the
COC file in the sample control manager’s office. The third (pink) copy of the COC form is
given to the person who has relinquished custody of the samples.

Logging in Samples and Storage

Standard Operating Procedures have been established for the receiving and tracking of
all samples (refer to the current HEAL Login SOP). These procedures ensure that
samples are received and properly logged into the laboratory and that all associated
documentation, including chain of custody forms, is complete and consistent with the

- samples received. Each sample set is given a unique HEAL tracking ID number.

Individual sample locations within a defined sample set are given a unique sample 1D
suffix-number. Labels with the HEAL numbers, and tests requested, are generated and
placed on their respective containers. The pH of preserved, non-volatile samples is
checked and noted if out of compliance. Due to the nature of the samples, the pHs of
volatiles samples are checked after analysis. Samples arg reviewed prior to being
distributed for analysis. '

All samples received that are requested for compliance, whetRer on the COC or by
contract, will be identified as compliance samples in the LIMS so as to properly notify the
analytical staff that they are to be analyzed in acc ce with the test method(s) as well
as the compliance requirements.

Samples are distributed for analysis based upon the'equested tests. In the event that
sample volume is limited and different departments at HEAL are required to share the
sample, volatile work takes precedeng Bawill always be analyzed first before the
sample is sent to any other department{for analysis.

Care will be taken to store samples lsolated from laboratory contaminants, standards

and highly contaminated sam

All samples that require thermi@l pres@rvation shall be acceptably stored at a temperature
range just above freezing to nless specified at another range by the SOP and
Method.

Each project (sample set) is entered into the Laboratory Information Management
System (LIMS) with a unique ID that will be identified on every container. The ID tag
includes the Lab ID, Client ID, date and time of collection, and the analysis/analyses to
be performed. The LIMS continually updates throughout the lab. Therefore, at any time,
an analyst or manager may inquire about a project and/or samples status. For more
information about the login procedures, refer to the Sample Login SOP.
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Disposal of Samples

Samples are held at HEAL for a minimum of thirty days and then transferred to the HEAL
warehouse for disposal. Analytical results are used to characterize their respective
sample contamination level(s) so that the proper disposal can be performed. These
wastes will be disposed of according to their hazard as well as their type and level of
contamination. Refer to the Hall Environmental Analysis Laboratory Chemical Hygiene
Plan and current Sample Disposal SOP for details regarding waste disposal.

Waste drums are provided by an outside agency. These drums are removed by the
outside agency and disposed of in a proper manner.

The wastes that are determined to be non-hazardous are disposed of as non-hazardous
waste in accordance with the Chemical Hygiene Plan and Sample Disposal SOP.
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6.0 Analytical Procedures

All analytical methods used at HEAL incorporate necessary and sufficient Quality Assurance
and Quality Control practices. A Standard Operating Procedure (SOP) is used to provide the
necessary criteria to yield acceptable results. These procedures are reviewed at least
annually and revised as necessary and are attached as a pdf file in the Laboratory
Information Management System (LIMS) for easy access by each analyst. The sample is
often consumed or altered during the analytical process. Therefore, it is important that each
step in the analytical process be correctly followed in order to yield valid data.

When unforeseen problems arise, the analyst, technical director, and, when necessary,
laboratory manager meet to discuss the factors involved. The analytical requirements are
evaluated and a suitable corrective action or resolution is established. The client is notified in
the case narrative with the final report or before, if the validity of their result is in question.

List of Procedures Used

Typically, the procedures used by HEAL are EPA approved methodologies or 20" edition
Standard Methods. However, proprietary methods for specific samples are
sometimes used. On occasion, multiple methods or multiple metho®revisions are used, in
this event the SOP is written to include the requirements of all referenced methods. The
following tables list EPA and Standard Methods Met| umbers with their corresponding
analytes and/or instrument classification.

Methodology

180.1.
NPW
DW
200.2
NPW
DW “Determination of Metals and Trace Elements in Water and
200.7 Wastes by Inductively Coupled Plasma-Atomic Emission
NPW " ‘
Spectrometry
200.8 bw “Determination of Trace Elements in Waters and Wastes by
' NPW Inductively Coupled Plasma-Mass Spectrometry.”
Dw
2451 KB “Mercury (Manual Cold Vapor Technique)”
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300.0

DW

“Determination of Inorganic Anions by lon Chromatography”

NPW
' S
NPW
413.2 " “Oil and Grease”
NPW
418.1 . “Petroleum Hydrocarbons (Spectrophotometric, Infrared)”
“EDB, DBCP and 123TCP in Water by Microextraction and
504.1 bW "
Gas Chromatography
524 2 st “Measurement of Purgeable Organic Compounds in Water by
' Capillary Column Gas Chromatography/Mass Spectrometry”
“Determination of Haloacetic Acids and Dalapon in Drinking
§52.3 DW Water by lon-Exchange Liquid-Solid Extraction and Gas
Chromatography with an Electron Capture Detector”
Appendix A to Part 136 Methods for Organic Chemical
624 NPW Analysis of Municipal and Industrial Wastewater Method 624-
Purgeables" '
1311 s “Toxicity Characteristic Leaching Procedur:
1311ZHE S “Toxicity Characteristic Leaching Procedure”
"N-Hexane Extractable Ma EM; Oil and Grease) and
1664A NPW Silica Gel Treated N-Hexare ractable Material) by
Extraction and Gravimetry” _
3005A - “Acid Digestion of Waters for Total Recoverable or Dissolved
Metals for Analysi§’b AA or ICP Spectroscopy”
3010A — “Acid Digestion of¢ qlis Samples and Extracts for Total
Metals for Analysis™ AA or ICP Spectroscopy”
3050B S “Acid Digegtion of Sediment, Sludge, and Soils”
3510C z‘:w “Separgtory Fihnel Liquid-Liquid Extraction”
3540 s “Soxhlet ction” .
3545 s “Pressurized Fluid Extraction(PFE)”
3665 :PW “Sulfuric Acileermanganate Cleanup”
5030B NPW “Purge-and-Trap for Aqueous Samples”
5035 5 “Closed-System Purge-and-Trap and Extraction for Volatile
Organics in Soil and Waste Samples”
-6010B N “Inductively Coupled Plasma-Atomic Emission Spectrometry”
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7470A NPW “Mercury in Liquid Waste (Manual Cold-Vapor Technique)”
7471A = “Mercury in Solid or Semisolid Waste (Manual Cold Vapor
Technique)”
_ NPW “Aromatic and Halogenated Volatiles By Gas
8021B 4 Chromatography Using Photoionization and/or Electrolytic
Conductivity Detectors”

8015D NPW “Nonhalogenated Volatile Organics by Gas Chromatography”
S (Gasoline Range and Diesel Range Organics)
- :

8081A st “Organochlorine Pesticides by Gas Chromatography”

8082 _ | “Polychlorinated Biphenyls (PCBs) by Gas Chromatography’

8260B NPW “Volatile Organic Compounds by Gas Chromatography/ Mass
s . | Spectrometry (GC/MS)”

8270C NPW “Semivolatile Organic Compounds by Gas Chromatography/

: s Mass Spectrometry (GC/MS)”

8310 :Pw “Polynuclear Aromatic Hydrocarbo

9060 NPW “Total Organic Carbon”

9067 L | Phenolics (Spectrophotory @ BTH With Distillation)”

| 9095A S “Paint Filter Liquids Test”

DW o "

H-8167 i Method 8167 Chl Total

Walkley/Black | s FOC/TOC WB
o T

SM2320 B - Alkalinity

SM2340B NPW “2340 Hardnegs”

SM2510B | ¥ |«2510 vity”
NPW

SM2540 B NPW “Total Solids Dried at 103-105° C”

SM2540C | | “Total Dissolved Solids Dried at 180° C"

SM2540 D NPW “Total Suspended Solids Dried at 103-105° C”

; DW
SM4500-H+B - pH Value
- NPW
gM4500 S s “4500-NH3" Ammonia
SM4500-Norg | NPW “4500-Norg” Total Kjeldahl Nitrogen (TKN)
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C s

SM5210 B NPW | “5210 B. 5-day BOD Test" \

SM5310 B ow | 5310 Total Organic Carbon (TOC) !l

SM9223B ::,w “9223 Enzyme Substrate Coliform Test” ;

8000B < “Determinative Chromatographic Separations” |
NPW S y g

8000C s “Determinative Chromatographic Separations”

Criteria for Standard Operating Procedures

HEAL has Standard Operating Procedures (SOPs) for each of the test methods listed

above. These SOPs are based upon the listed methods and d&tail the specific procedure

and equipment utilized as well as the quality requirements ngcesgary to prove the integrity
of the data. SOPs are reviewed or revised every twelve m r sooner if necessary. .
The review/revision is documented in the Master SOP Logbook filed in the QA/QC Office.

‘All SOPs are available in the LIMS under the Documents and SOPs menu.

Hand written corrections or alterations to SOPs a permitted. In the event that a

correction is needed and a revision is not immedi ossible, a corrective action report

will be generated documenting the correction or alte , Signed by the section Technical

Director and the QA/QC Officer and will be scanned into the current SOP and will document

the change until a new revision is possible.

Controlled documents such as calibration forms, analysis bench sheets, etc. are
tracked as appendices in SOPs, through ontrolled Document Logbook with copies
available through the LIMS or through the MOAL as bound logbooks.

Each HEAL test method SOR! shallfinclude or reference the following topics where
applicable:

Identification of the test method;

Applicable matrix or matrices;

Limits of detection and quantitation;

Scope and application, including parameters to be analyzed;
Summary of the test method;

Definitions;

Interferences;

Safety;

Equipment and supplies;

Reagents and standards;
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Sample collection, preservation, shipment and storage;
Quality control parameters;

Calibration and standardization;

Procedure;

Data analysis and calculations;

Method performance;

Pollution prevention,

Data assessment and acceptance criteria for quality control measures;
Corrective actions for out-of-control data;

Contingencies for handling out-of-control or unacceptable data;
Waste management;

References; and

Any tables, diagrams, flowcharts and validation data.
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7.0 Calibration

All equipment and instrumentation used at HEAL are operated, maintained and calibrated
according to manufacturers’ guidelines, as well as criteria set forth in applicable analytical
methodology. Personnel who have been properly trained in their procedures perform the
operation and calibration. Brief descriptions of the calibration processes fer our major
laboratory equipment and instruments are found below.

Thermometers

The thermometers in the laboratory are used to measure the temperatures of the
refrigerators, freezers, ovens, water baths, incubators, hot blocks, ambient laboratory
conditions, TCLP Extractions, digestion blocks, and samples at the time of log-in. All NIST
traceable thermometers are either removed from use upon their documented expiration date
or they are checked annually with a NIST-certified thermometer and a correction factor is
noted on each thermometer log. See the most current Login S@P for detailed procedures
on this calibration procedure.

Data Loggers are used to record refrigerator temperatures. se data loggers are
calibrated quarterly with NIST-certified thermometers.

The NIST thermometer should be recalibrated at les

.@ five years or whenever the
thermometer has been exposed to temperature extremgs.

Refrigerators/Freezers

Each laboratory refrigerator or freezer co thermometer capable of measuring to a
minimum precision of 0.1°C. The thermometers are kept with the bulb immersed in liquid.
Each day of use, the temperat of the refrigerators are recorded to insure that the
refrigerators are within the requiged designated range. Samples are stored separately from
the standards to reduce the risk §f contdmination.

See the current Catastrophic Failure SOP for the procedure regarding how to handle failed
refrigerators or freezers.

Ovens

The ovens contain thermometers graduated by 1° C. The ovens are calibrated quarterly
against NIST thermometers and checked each day of use as required and in whatever way
is dictated by or appropriate for the method in use.
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Analytical and Table Top Balances

The table top balances are capable of weighing to a minimum precision of 0.01 grams. The
analytical balances are capable of weighing to a minimum precision of 0.0001 grams.
Records are kept of daily calibration checks for the balances in use. Working weights are
used in these checks. The balances are annually certified by an outside source and the
certifications are on file with the QA/QCO.

Balances, unless otherwise indicated by method specific SOPs, will be checked each day of
use with at least two weights that will bracket the working range of the balance for the day.
Daily balance checks will be done using working weights that are calibrated annually
against Class S weights. Class S weights are calibrated by an external provider as
required. The Class S weights are used once a year, or more frequently if required, to
assign values to the Working Weights. During the daily balance checks, the working
weights are compared to their assigned values and must pags in order to validate the
calibration of the balance. The assigned values, as well as the daijly checks, for the working
weights are recorded in the balance logbook for each balan

Instrument Calibration

An instrument calibration is the relationship betwee known concentrations of a set of
calibration standards introduced into an analytical instrifnent and the measured response
they produce. Calibration curve standards_are a prepared series of aliquots at various
known concentration levels from a arasource reference standard. Specific
mathematical types of calibration techniq utlined in SW-846 8000B and/or 8000C.
The entire initial calibration must be perfo ppior to sample analyses.

The lowest standard in the calibrafien curve must be at or below the required reporting limit.
Refer to the current SOP to detefine minimum requirement for calibration points.

Most compounds tend to be linear and a linear approach should be favored when linearity is
suggested by the calibration data. Non-linear calibration should be considered only when a
linear approach cannot be applied. It is not acceptable to use an alternate calibration
procedure when a compound fails to perform in the usual manner. When this occurs, it is
indicative of instrument issues or operator error.

'If a non-linear calibration curve fit is employed, a minimum of six calibration levels must be
used for second-order (quadratic) curves.
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When more than 5 levels of standards are analyzed in anticipation of using second-order
calibration curves, all calibration points MUST be used regardless of the calibration option
employed. The highest or lowest calibration point may be excluded for the purpose of
narrowing the calibration range and meeting the requirements for a specific calibration
option. Otherwise, unjustified exclusion of calibration data is expressly forbidden.

Analytical methods vary in QC acceptance criteria. HEAL follows the method specific
guidelines for QC acceptance. The specific acceptance criteria are outlined in the analytical
methods and their corresponding SOPs.

pH Meter

The pH meter measures to a precision of 0.01 pH units. The pH calibration logbook
contains the calibration before each use, or each day of use, if used more than once per
day. It is calibrated using a minimum of 3 certified buffers. Also available with the pH meter
is a magnetic stirrer with a temperature sensor. See the current pH SOP (SM4500 H+ B)
for specific details regarding calibration of the pH probe. ‘

Other Analytical Instrumentation and Equipment
The conductivity probe is calibrated as needed and ¢ d daily when in use.

Eppendorf (or equivalent brands) pipettes are check avimetrically prior to use.

All of the source reference standards useered from a reliable commercial vendor.
A Certificate of Analysis (CoA), which verifieS*the quality of the standard, accompanies the
standards from the vendor. The Certificates of Analysis are dated and stored on file by the
Technical Directors or their defignee, These standards are traceable to the National
Institute of Standards (NIST). § Whenisalts are purchased and used as standards the
certificate of purity must be obtai the vendor and filed with the CoAs.

Standards

All standard solutions, calibration curve preparations, and all other quality control solutions
are labeled in a manner that can be traced back to the original source reference standard.
All source reference standards are entered into the LIMS with an appropriate description of
the standard. Dilutions of the source reference standard (or any mixes of the source
standards) are fully tracked in the LIMS. Standards are labeled with the date opened for
use and with an expiration date.

As part of the quality assurance procedures at HEAL, analysts strictly adhere to
manufacturer recommendations for storage times/expiration dates and policies of analytical
standards and quality control solutions. '
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Reagents

HEAL ensures that the reagents used are of acceptable quality for their intended purpose.
This is accomplished by ordering high quality reagents and adhering to good laboratory
practices so as to minimize contamination or chemical degradation. All reagents must meet
any specifications noted in the analytical method. Refer to the current Purchase of
Consumables SOP for details on how this is accomplished and documented.

Upon receipt, all reagents are assigned a separate ID number, and logged into the LIMS.
All reagents shall be labeled with the date received into the laboratory and again with the
date opened for use. Recommended shelf life, as defined by the manufacturer, shall be
documented and controlled. Dilutions or solutions prepared shall be clearly labeled, dated,
and initialed. These solutions are traceable back to their primary reagents and do not
extend beyond the expiration date listed for the primary reagent.

All gases used with an instrument shall meet specifications of the manufacturer. All safety
requirements that relate to maximum and/or minimum allowed pressure, fitting types, and
leak test frequency, shall be followed. When a new tank of gas § placed in use, it shall be
checked for leaks and the date put in use will be written in th& instrument maintenance
logbook. '

HEAL continuously monitors the quality of the reagent water and provides the necessary
indicators for maintenance of the purification system rder to assure that the quality of
laboratory reagent water meets established criteria analytical methods. The majority
of HEAL methods utilize medium quality deionized rea3g€nt water maintained at a resistivity
greater than 1MQ in accordance with SM1080.

Reagent blank samples are also analyze SMsure that no contamination is present at
detectable levels. The frequency of re@g plank analysis is typically the same as
calibration verification samples. Refrigeratagg8forage blanks are stored in the volatiles
refrigerator for a period of one week and analyzed and replaced once a week.

O
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8.0 Maintenance

Maintenance logbooks are kept for each major instrument and all support equipment in
order to document all repair and maintenance. In the front of the logbook, the following
information is included:

Unique Name of the I[tem or Equipment . :
Manufacturer i
Type of Instrument
Model Number

Serial Number . _ ,
Date Received and Date Placed into Service S
Location of Instrument
Condition of Instrument Upon Receipt §

For routine maintenance, the following information shall be included in the log:

Maintenance Date
Maintenance Description
Maintenance Performed by Initials

A manufacturer service agreement (or equivalent) covers most major instrumentation to
assure prompt and reliable response to mainten eeds beyond HEAL instrument
operator capabilities.

Refer to the curreht Maintenance and Troubleshooti SOP for each section in the
laboratory for further information.

3
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9.0 Data Integrity

For HEAL's policy on ethics and data integrity, see section 3.0 of this document. Upon
being hired, and annually thereafter, all employees at HEAL undergo documented data
integrity training. All new employees sign an Ethics and Data Integrity Agreement,
documenting their understanding of the high standards of integrity required at HEAL and"
outlining their responsibilities in regards to ethics and data integrity. See the current
Document Control Logbook for a copy of this agreement.

In instances of ethical concern, analysts are required to report the known or suspected
concern to their Technical Director, the Laboratory Manager, or the QA/QCO. This will be
done in a confidential and receptive environment, allowing all employees. to privately
discuss ethical issues or report items of ethical concern.

Once reported and documented, the ethical concern will be immediately elevated to the

Laboratory Manager and the need for an investigation, analyst remediation, or termlnatlon T

will be determined on a case-by-case basis.

All reported instances of ethical concern will be thoroughly nted and handled in a
manner sufficient to rectify any breaches in data integrity with an éfphasis on preventing -
similar incidences from happening in the future.

O
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10.0 Quality Control

Internal Quality Control Checks

HEAL utilizes various internal quality control checks, including duplicates, matrix spikes,
matrix spike duplicates, method blanks, laboratory control spikes, laboratory control spike
duplicates, surrogates, internal standards, calibration standards, quality control charts,
proficiency tests and calculated measurement uncertainty.

Refer to the current method SOP to determine the frequency and requirements of all quality
controls. In the event that the frequency of analysis is not indicated in the method specific
SOP, duplicate samples, laboratory control spikes (LCS), Method Blanks (MB), and matrix
spikes and matrix spike duplicates (MS/MSD) are analyzed for every batch of twenty
samples. ’

When sample volume is limited on a test that requires an MS/MSD an LCSD shall be
analyzed to demonstrate precision and accuracy and when possible a sample duplicate will
be analyzed.

Duplicates are identical tests repeated for the same sample or mMatrix spike in order to
determine the precision of the test method. A Relative Percent Difference (RPD) is
calculated as a measure of this precision. Unle icated in the SOP, the default
acceptance limit is </= 20%.

Matrix Spikes and Matrix Spike Duplicates are spiked safiples (MS/MSD) that are evaluated
with a known added quantity of a target compound. This is to help detemmine the accuracy
of the analyses and to determine the matriyeffe8g on analyte recovery. A percent recovery
is calculated to assess the quality of the a In the event that the acceptance criteria
is not outlined in the SOP, a default limit 30% will be utilized. When an MSD is
employed an RPD is calculated and when not indicated in the SOP shall be acceptable at

</= 20%.
In an effort to evaluaté§all rgBeived matricies, MS/MSD samples are chosen
randomly. Notable excepti this policy are when a client requests the MS/MSD

be analyzed utilizing their sample or in the event the matrix requires such a
significant dilution that utilizing it as an MS/MSD is impractical.

When appropriate for the method, a Method Blank should be analyzed with each batch of
samples processed to assess contamination levels in the laboratory. MBs consist of all the
reagents measured and treated as they are with samples, except without the samples. This
enables the laboratory to ensure clean reagents and procedures. Guidelines should be in
place for accepting or rejecting data based on the level of contamination in the blank. In the
event that these guidelines are not dictated by the SOP or in client specific work plans, the
MB should be less than the MDL reported for the analyte being reported.
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It is important to note that the LIMS qualifies samples for Method Blank failures when
the amount in the blank is greater than the sample’s listed PQL.

A Laboratory Control Spike and Laboratory Control Spike Duplicate (LCS/LCSD) are -
reagent blanks, free from the analytes of interest, spiked with verified known amounts of
analytes or a material containing known and verified amounts of analytes. It is generally
used to establish intra-laboratory or analyst-specific precision and bias or to assess the
performance of all or a portion of the measurement system. Guidelines are outlined in each
SOP for the frequency and pass fail requirements for LCS and LCSDs. These limits can be
set utilizing control charts as discussed below.

Surrogates are utilized when dictated by method and are substances with properties that
mimic the analytes of interest. The surrogate is an analyte that is unlikely to be found in
environmental samples. Refer to the appropriate Method and SOP for guidelines on
pass/fail requirements for surrogates.

Internal Standards are utilized when dictated by the method ghd are known amounts of
standard added to a test portion of a sample as a reference forfgvaluating and controlling
the precision and bias of the applied analytical method. the appropriate Method
and SOP for guidelines on pass/fail requirements for Internal Standams. '

an unbiased third party. They are
months apart, or at any other

Proficiency Test (PT) Samples are samples provideds#y
typically analyzed twice a year, between five ane
interval as defined in the method SOP. They contain &fpre-determined concentration of the
target compound, which is unknown to HEAL. HEAL's Management and all analysts shall
ensure that all PT samples are handled in the.same manner as real environmental samples
utilizing the same staff, methods, procedu ipment, facilities and frequency of analysis
as used for routine analysis of that anal analyzing a PT, HEAL shall employ the
same calibration, laboratory quality contro eptance criteria, sequence of analytical
steps, number of replicates and other procedures as used when analyzing routine samples.
PT results are reported as no mples, within the working range of the associated
calibration curve. In the event aff analy§e concentration is less than the PQL, the result shall
be reported as less than the PQ '

With regards to analyzing PT Samples HEAL shall not send any PT sample, or portion of a
PT sample, to another laboratory for any analysis for which we seek accreditation, or are
accredited. HEAL shall not knowingly receive any PT sample or portion of a PT sample
from another laboratory for any analysis for which the sending laboratory seeks
accreditation, or is accredited. Laboratory management or staff will not communicate with
“any individual at another laboratory concerning the PT sample. Laboratory management or
staff shall not attempt to obtain the assigned value of any PT sample from the PT Provider.

Upon receiving a Not Acceptable PT result for any analyte, a root cause analysis is
conducted and the cause of the failure determined and corrected. As defined by TNI, two
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out of the past three PTs must be acceptable to maintain accreditation for any given
analyte. If this requirement is not met, a successful history will be reestablished by the
analysis of an additional PT sample. For accredited tests, the PT provider will be notified,
when the PT is for corrective action purposes. The analysis dates of successive PT
samples for the same TNI accredited analyte shall be at least fifteen days apart.

Calibration standards are standards run to calibrate. Once the calibration is established the

same standards can be analyzed as Continuing Calibration Verifications (CCV), used to

confirm the consistency of the instrumentation. Calibration standards can be utilized at the
beginning and end of each batch, or more frequently as required. Typically Continuing
Calibration Blanks (CCB) are run in conjunction with CCVs. Refer to the current method
SOP for frequency and pass/fail requirements of CCVs and CCBs.

Control Limits are limits of acceptable ranges of the values of quality control checks. The
control limits approximate a 99% confidence interval around the mean recovery. Any matrix
spike, surrogate, or LCS results outside of the control limits require further evaluation and
assessment. This should begin with the comparison of the results from the samples or
matrix spike with the LCS results. If the recoveries of the anal in the LCS are outside of
the control limits, then the problem may lie with the applicatign of the extraction, with
cleanup procedures, or with the chromatographic procedure! the problem has been
identified and addressed, corrective action may include reanalySis of samples or re-
extraction followed by reanalysis. When the LCS results are within the control limits, the

issue may be related to the sample matrix or to t of an inappropriate extraction,
cleanup, and/or determinative method for the m the results are to be used for
regulatory compliance monitoring, then steps mus taken to demonstrate that the

analytes of concern can be determined in the sample matrix at the levels of interest. Data
generated with laboratory control samples that fall outside of the established control limits
are judged to be generated during an “out4 ol” situation. These data are considered
suspect and shall be repeated or reported

Control limits are to be updated only by Technical Directors, Section Supervisors or the
Quality Assurance Officer. Contggislimits should be established and updated according to
the requirements of the methodybeingtilized. When the method does not specify, and
control limits are to be generat
utilized.

Limits should typically be generated utilizing the most recent 20-40 data values. In order to
obtain an even distribution across multiple instruments and to include more than a single
day's worth of data, surrogate limits should be generated using around 100 data values.
The data values used shall not reuse values that were included in the previous Control Limit
update. The data values shall also be reviewed by the LIMS for any Grubbs Outliers, and if
identified, the outliers must be removed prior to generating new limits. The results used to
update control limits should meet all other QC criteria associated with the determinative
method. For example, MS/MSD recoveries from a GC/MS procedure should be generated
from samples analyzed after a valid tune and a valid initial calibration that includes all
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analytes of interest. Additionally, no analyte should be reported when it is beyond the
working range of the calibration currently in use. MS/MSD and surrogate limits should be
generated using the same set of extraction, cleanup, and analysis procedures.

All generated limits should be evaluated for appropriateness. Where limits have been
established for MS/MSD samples, the LCS/LCSD limits should fall within those limits, as the
LCS/LCSD are prepared in a clean matrix. Surrogate limits should be updated using all
sample types and should be evaluated to ensure that all instruments as well as a
reasonable dispersion across days are represented by the data. LCS/LCSD recovery limits
should be evaluated to verify that they are neither inappropriately wide nor unreasonably
tight. The default LCS/LCSD acceptance limits of 70-130% and RPD of 20% (or those limits
specified by the method for LCS/LCSD and/or CCV acceptability), should be used to help
make this evaluation. Technical directors may choose to use warning limits when they feel
their generated limits are too wide, or default LCS limits when they feel their limits have
become arbitrarily tight.

Once new Control Limits have been established and updated in the LIMS, the Control
Charts shall be printed and reviewed by the appropriate sectign supervisor and primary
analyst performing the analysis for possible trends and compardd to the previous Control
Charts. The technical director initials the control charts, i that they have been
reviewed and that the updated Limits have been determined to be ac®urate and appropriate.
Any manual alterations to the limits will be documented and justified on the printed control
chart. These initialed charts are then filed in the QA/ office.

Once established, control limits should be reviewe er every 20-30 data values and
updated at least every six months, provided that there sufficient points to do so. The
limits used to evaluate results shall be thogg in place at the time that the sample was
analyzed. Once limits are updated, those |j ly to all subsequent analyses.

When updating surrogate control limits, a regardless of sample/QC type, shall be
updated together and assigned one set of limits for the same method/matrix.

In the event that there are insufficient dgta points to update limits that are over a year old,
the default limits, as established$in the Jnethod or SOP, shall be re-instated. Refer to the
requirements in SW-846 method B and 8000C for further guidance on generating
control limits. '

Calculated Measurement Uncertainty is calculated annually using LCSs in order to
determine the laboratory specific uncertainty associated with each test method. These
uncertainty values are available to our clients upon request and are utilized as a trending
tool internally to determine the effectiveness of new variables introduced into the procedure
over time.
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Client Requested QC

Occasionally certain clients will require QC that is not defined by or covered in the SOPs.
These special requests will be issued to all analysts and data reviewers in writing and the
analysts and data reviewers will be provided with guidance on how to properly document
the client requested deviation/QC in their preparation and analytical batches.

Precision, Accuracy, Detection Levels
Precision

The laboratory uses sample duplicates, laboratory control spike duplicates, and
matrix spike duplicates to assess precision in terms of relative percent difference |
(RPD). HEAL requires the RPD to fall within the 99% confidence interval of
established control charts or an RPD of less than 20% if control charts are not-
available. RPD’s greater than these limits are considered out-of-control and require
an appropriate response.

RPD =2 x (Sample Result — Duplicate Result) X 100
(Sample Result + Duplicate Result)

Accuracy

The accuracy of an analysis refers to the differ between the caiculated value
and the actual value of a measurement. The accuracy of a laboratory result is
evaluated by comparing the measuged amount of QC reference material recovered
from a sample and the known amo @ d. Control limits can be established for
each analytical method and sample“gatsX. Recoveries are assessed to determine
the method efficiency and/or the matrix effect.

T aaas R O B O e

Analytical accuracy is expresseq as the Percent Recovery (%R) of an analyte or
parameter. A known amolnt of g@halyte is added to an environmental sample before

the sample is prepared an equently analyzed. The equation used to calculate

percent recovery is:

%Récovery = {(concentration* recovered)/(concentration* added)} X 100

*or amount

HEAL requires that the Percent Recovery to fall within the 99 % confidence interval of

established control limits. A value that falls outside of the confidence interval requires

a wamning and process evaluation. The confidence intervals are calculated by

determining the mean and sample standard deviation. If control limits are not

available, the range of 80 to 120% is used unless the specific method dictates
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otherwise. Percent Recoveries outside of this range mandate additional action such
as analyses by Method of Standard Additions, additional sample preparation(s)
where applicable, method changes, and out-of-control action or data qualification.

Detection Limit

Current practices at HEAL define the Detection Limit (DL) as the smallest amount
that can be detected above the baseline noise in a procedure within a stated
confidence level.

HEAL presently utilizes an Instrument Detection Limit (IDL), a Method Detection Limit
(MDL), and a Practical Quantitation Limit (PQL). The relationship between these
levels is approximately :

IDL: MDL: PQL = 1:5:5.

The IDL is a measure of the sensitivity of an analytical instrument. The IDL is the
amount which, when injected, produces a detectable signal in 99% of the analyses at
that concentration. An IDL can be considered the Minimum level of analyte
concentration that is detectable above random baseli i

The MDL is a measure of the sensitivity of an analytical method. MDL studies are

required annually for each quality system majsi, technology and analyte, unless
indicated otherwise in the referenced metho DL determination (as required in
40CFR part 136 Appendix B) consists of repli piked samples carried through all

necessary preparation steps. The spike conceMgation is three times the standard
deviation of three replicates of spikes. At least seven replicates are spiked and
analyzed and their standard deviatigf{SWgalculated. Routine variability is critical in
passing the 10 times rule and is b @ ved by running the MDLs over different
days and when possible over seveigl calibration events. Standard Methods and
those methods used for drinking water analysis must have MDL studies that are
performed over a period at least three days in order to include day to day
variations. The method d€tectiop limit (MDL) can be calculated using the standard
deviation according to thefformul

MDL ='s * t (99%),

where t (99%) is the Student’s t-value for the 99% confidence interval. The t-value
depends on the number of trials used in calculating the sample standard deviation,
so choose the appropriate value according to the number of trials.

Number of Trials t(99%)
6 ' 3.36
7 3.14
8 3.00
9 2.90
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The calculated MDL must not be less than 10 times the spiked amount or the study
must be performed again with a lower concentration.

Where there are multiple MDL values for the same test method in the LIMS the
highest MDL value is utilized.

The PQL is significant because different laboratories can produce different MDLs

although they may employ the same analytical procedures, instruments and sample

matrices. The PQL is about two to five times the MDL and represents a practical,

and routinely achievable, reporting level with a good certainty that the reported value i
is reliable. It is often determined by regulatory limits. The reported PQL for a sample
is dependent on the dilution factor utilized during sample analysis.

In the event that an analyte will not be reported less than the PQL, an MDL study is

not required and a PQL check shall be done, at least annually, in place of the MDL

study. The PQL check shall consist of a QC sample spiked at or below the PQL. All ]
sample-processing and analysis steps of the analytical mgethod shall be included in

the PQL check and shall be done for each quality systefp matrix, technology, and

analyte. A successful check is one where the recov ch analyte is within the
established method acceptance criteria. When this criteriof®is not defined by the

method or SOP, a default limit of +/-50% shall be utilized.

Quality Control Parameter Cailculations

Mean

The sample mean is also known as thmetic average. It can be calculated by
adding all of the appropriate values together, and dividing this sum by the number of

values. Q i
Average = (Zx)/n |

x; = the value x in the I'" trial
n = the number of trials

Standard Deviation

The sample standard deviation, represented by s, is a measure of dispersion. The
dispersion is considered to be the difference between the average and each of the
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values x. The variance, s?, can be calculated by summing the squares of the
differences and dividing by the number of differences. The sample standard
deviation, s, can be found by taking the square root of the variance.

Standard deviation =s = [Z (x, - average)? /(n — 1)] *
Percent Recovery (LCS and LCSD)

Percent Recovery = (Spike Sample Result) X100
(Spike Added)

Percent Recovery (MS, MSD)

Percent Recovery = (Spike Sample Result — Sample Result) X100
(Spike Added)

Control Limits

Control Limits are calculated by the LIMS using the average percent recovery (x)
and the standard deviation (s).

Upper Control Limit = x + 3s
Lower Control Limit = x — 3s

These control limits approximate a 98° idence interval around the mean

recovery.
Grubbs Outliers

Grubbs Outliers are calculated bythe LIMS during the generation of control limits and
uncertainties. An outlier §§_an gbservation that appears to deviate markedly from
other observations in the ple set and are removed, unless documented
otherwise.

Identify both the lowest and highest values in the sample set. Use the following
equations to determine the T values.

Xmax = Xmean
T= (for the largest value)
sd
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Xmean = Xmin
T= (for the smallest value)
sd

Compare the T values to the Grubbs' critical value table. If either value of T is
greater than the critical value (assuming a 5% risk) for the sample size, the point(s)
must be dropped then the calculation repeated for both the lowest and highest value
using the new mean and standard deviation.

The Grubbs test is repeated until there are no longer any outliers detected. Keep in
mind you must have at least 20 data points available to generate your limits.

RPD (Relative Percent Difference)

Analytical precision is expressed as a percentage of the difference between the
results of duplicate samples for a given analyst. Relative percent difference (RPD) is
calculated as follows:

RPD =2 x (Sample Result — Duplicate Result) X 100
(Sample Result + Duplicate Result)

Uncertainty Measurements

Uncertainty, as defined by ISO, is the parameter associated with the resuilt of a
measurement that characterizes thg ion of the values that could reasonably

be attributed to the measurement. aly, uncertainty measurements are used to
state how good a test result is and ow the end user of the data to properly
interpret their reported data. All procedures allow for some uncertainty. For most
analyses, the componen d estimates of uncertainty are reduced by following
well-established test meth@ds. Tafurther reduce uncertainty, results generally are not
reported below the lo alibg@tion point (PQL) or above the highest calibration
point (UQL). Understandi at there are many influential quantities affecting a
measurement result, so many in fact that it is impossible to identify all of them, HEAL
calculates measurement uncertainty at least annually using LCSs. These estimations
of measurement uncertainty are kept on file in the method folders in the QA/QC
office.

Measurement Uncertainty contributors are those that may be determined statistically.
These shall be generated by estlmatmg the overall uncertainty in the entire analytical
process by measuring the dlspersnon of values obtained from laboratory control
samples over time. At least 20 of the most recent LCS data points are gathered.
The standard deviation(s) is calculated using these LCS data points. Since it can be
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assumed that the possible estimated values of the spikes are approximately normally
distributed with approximate standard deviation(s), the unknown value of the spike is
believed to lie in 95% confidence interval, corresponding to an uncertainty range of
+/- 2(s).

Calculate standard deviation (s) and 95% confidence interval according to the
following formulae:

> (x-x)

V@)

‘Where: s = standard deviation
X = number in series
X = calculated mean of series
n = number of samples taken

95% confidence =2x s

Example: Assuming that after gathering 20 of the most recent LC Bromide, we have
calculated the standard deviations of the values and achieved a result of 0. our measurement of
uncertainty for Bromide (at 95% confidence =2 x s) is 0.0652.

Total Nitrogen

Total nitrogen is calculated as follows:

Total Nitrogen = TKN + NO, @

Langelier Saturation Ind
The Langelier Saturation | 1) is calculated as follows:

Solids Factor (SF) =(Log10[TDS] - 1) / 10

Ca Hardness Factor (HF) = Log10([Ca] x 2.497) - 0.4
Alkalinity Factor (AF) = Log10[Alkalinity]

Temp. Factor (TF) =-13.12 x Log10(°C + 273) + 34.55
pHs (pH @ saturation) =(9.3 + SF + TF) - (HF + AF)
LSl =pH - pHs
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Calibration Calculations

1. Response Factor or Calibration Factor:

RF= ((AJ(Cis))//((As)(Cx)) CF=(AJ/Cy)

a. Average RF or CF
RFave =Z RF;/n

b. Standard Deviation
s = SQRT {[ Z (RF; - RFave )2 1/(n-1)}

c. Relative Standard Deviation
RSD=s/ RFA\E

Where:

Ay = Area of the compound

Cx = Concentration of the compound
Ais = Area of the internal standard

Cis = Concentration of the internal sta
n = number of pairs of data

RF; = Response Factor (or other determinet
RFave = Average of all the response factors
2 = the sum of all the individu S

2. Linear Regression

y=mx+b < ,

a. Slope (m)

m =( nZxy; - (NEX)*(nZy) ) / (NZx - (2x)°)
b. Intercept (b)

b =Yave - m*(Xave)

c. Correlation Coefficient (cc)
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. CC (1) ={ Z((xi-Xave)* (Vi-Yave)) }/ { SQRT((E(Xi-Xave)) (Z(¥irYave) ")) }

r
CC (r) =[(Zw * Zwxy) - (Zwx * Zwy)] / (sqrt( ( [(Zw * Zwx®) - (Ewx * Zwx)] * [(Ew
* 2wy’) - 2wy * 2wy))))]

d. Coefficient of Determination

COD (*) = CC*CC

Where:

y = Response (Area) Ratio A,/Ais

x = Concentration Ratio C,/Cjs

m = slope

b = intercept _

n = number of replicate x,y pairs

X = individual values for independent variable
yi = individual values for dependent variable
% = the sum of all the individual values

Xave = average of the x values

Yave = average of the y values

w = weighting factor, for equal weighting w=1

3. Quadratic Regression
y=axt+bx+c

a. Coefficient of Determinatio

COD (1) =( Z(yee’ - {[(n-1/(n-p)] * [Z(V-Y)I}) / E(Y-Yave)’
Where:
y = Response (Area) Ratio A
x = Concentration Ratio C,/Cis

a = x* coefficient

b = x coefficient

¢ = intercept

yi = individual values for each dependent variable

X = individual values for each independent variable

Yave = average of the y values

n = number of pairs of data

p = number of parameters in the polynomial equation (l.e., 3 for third order, 2 for
second order)
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Yi= ((2*a*(C,.(ICis)"2)-b"2+b+(4*a*c))/(4a)

b. Coefficients (a,b,c) of a Quadratic Regression
a = SpayS00-Ste St / SpoSeeer[Swa)l?
b =SixySeaxerSeeySeee) | SewSear [Swal’
¢ = [(Zyw)/n] - b*[(Zxw)/n] - a*[Z(x*w)/n]

Where:

n = number of replicate x,y pairs
X = X values ’

y =y values

w=S?2/(2S%n)

Seo = (2x*W) - [(2xw)? / n]

Sey) = (Zxyw) - [(Zxw)*(Zyw) / n]
Seoa) = (EX°W) - [(Exw)*(2x’w) / n]
Seay) = (ZX°yW) - [(ZX°W)*(Zyw) / n]
Spax) = (EX'W) - [(2x°w)? / ]

Or If unweighted calibration, w=1
S(xx) = (Sx2) - [(Sx)2 / n]

S(xy) = (Sxy) - [(Sx)*(Sy) / n]
S(xx2) = (Sx3) - [(Sx)*(Sx2) / n]
S(x2y) = (Sx2y) - [(Sx2)*(Sy) / n]

- S(x2x2) = (Sx4) - [(Sx2)2 / n]
Weighting O

Weighting of 1/x or 1/x* is permissible for linear calibrations. Weighting shall not be
employed for quadratic tions. When weighting, use the above equations by

substituting x for 1/x or 1/,

Concentration Calculations
On-Column Concentration for Average RRF Calibration using Internal Standard

On-Column Concentration Cy =((Ax)(Cis) ¥((Ais)(RF ave))
On-Column Concentration for Average CF Calibration using External Standard
On-Column Concentration Cy =(A)/(CFave) '
On-Column Concentration for Linear Calibration
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If determining an external standard, then exclude the A and C for internal standards
On-Column Concentration Cy = ((Absolute{[(A)/(As)] - b})/m) * C;s

Where: m = slope
b = intercept
Ay = Area of the Sample
Cis = Concentration of the Internal Standard
Ajs = Area of the Internal Standard

On-Column (:oncentration for Quadratic Calibration

If determining an external standard, then exclude the A and Cjs for internal standards
On-Column Concentration =[(+SQRT(b?-(4*a*(c-y)))-b)/(2*a)] * Cis
Where: a = x? coefficient :
b = x coefficient
¢ = intercept
y = Area Ratio = A/A;
Cis = Concentration of the Internal Standard

Final Concentration (Wet Weight)

Concentration for Extracted Samples = (On-Column Conc)(Di
(Initial Amount)(Inj

Percent Difference
% Difference= Absolute(Continuing &8
Percent Drift

% Drift= Absolute(Calcu

Dilution Factor
Dilution Factor =(Volume of Solvent + Solute) / Volume of Solute
Relative Retention Time

RRT =RT of Compound / RT of ISTD
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Breakdown Percent

Breakdown = Area of DDD + Area of DDE
Average (DDT, DDE and DDD)

-or-

Area of Endrin Ketone + Area of Endrin Aldehyde
Average (Endrin, Endrin Ketone, Endrin Aldehyde)
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11.0 Data Reduction, Validation, Reporting, and Record Keeping

All data reported must be of the highest possible accuracy and quality. During the
processes of data reduction, validation, and report generation, all work is thoroughly
checked to insure that error is minimized.

Data Reduction

The analyst who generated the data usually performs the data reduction. The calculations
include evaluation of surrogate recoveries (where applicable), and other miscellaneous
calculations related to the sample quantitation.

If the results are computer generated, then the formulas must be confirmed by hand
calculations, at minimum, one per batch.

See the current Data Validation SOP for details regarding data reduction.

Validation

A senior analyst, most often the section supervisor, validates the data. All data undergoes
peer review. If an error is detected, it is brought to th€amalyst’s attention so that he or she
can rectify the error, and perform further checks ~@ re that all data for that batch is
sound. Previous and/or common mistakes are pgently monitored - throughout the
validation process. Data is reported using appropriate*8ignificant figure criteria. In most
cases, two significant digits are utilized, Qut three significant digits can be used in QC
calculations. Significant digits are not d until after the last step of a sample
calculation. All final reports undergo a by the laboratory manager, the project
manager, or their designee, to provide al review of all results before they are
released to the client.

If data is to be manually transfgrred een media, the transcribed data is checked by a
er data entry, chromatographic data transfer, data
table inclusion to a cover letter, o n data results are combined with other data fields.
All hand-written data from run logs, analytical standard logbooks, hand-entered data
logbooks, or on instrument-generated chromatograms, are systematically archived should
the need for future retrieval arise.

See the current Data Validation SOP for details regarding data validation.
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Reports and Records

All records at HEAL are retained and maintained through the procedures outlined in the
most recent version of the Records Control SOP.

Sample reports are compiled by the Laboratory Information Management System (LIMS).
Most data is transferred directly from the instruments to the LIMS. After being processed
by the analyst and reviewed by a data reviewer, final reports are approved and signed by
the senior laboratory management. A comparative analysis of the data is performed at
this point. For example, if TKN and NH3 are analyzed on the same sample, the NH3
result should never be greater than the TKN result. Lab results and reports are released
only to appropriately designated individuals. Release of the data can be by fax, email,
electronic deliverables, or mailed hard copy.

When a project is completed, the final report, chain of custody, any relevant supporting
data, and the quality assurance/control worksheets are scanned as a .pdf file onto the
main server. Original client folders are kept on file and are arr@nged by project number.
Additionally, all electronic data is backed up routinely o L main server. The
backup includes raw data, chromatograms, and report documefts. Hard copies of
chromatograms are stored separately according to the instrument and the analysis date.

All records and analytical data reports are retain a secure location as permanent
records for a minimum period of five years (unles ed otherwise in a client contract).
Access to archived information shall be docume with an access log. Access to

archived electronic reports and data will be password Protected. In the event that HEAL
transfers ownership or terminates business practices, complete records will be maintained
or transferred according to the client’s in : :

Atfter issuance, the original report shall re
necessary, then an additional document shall be issued. This document shall have a title
of “Addendum to Test Rep r Correction to Original Report”, or equivalent.
Demonstration of original repgft integgity comes in two forms. First, the report date is
included on each page of the | reg@rt. Second, each page is numbered in sequential
order, making the addition or omi of any data page(s) readily detectable.

Page 52 of 59
Quality Assurance Plan 9.9
Effective August 13", 2014

fnchanged. If a correction to the report is




12.0 Corrective Action

'Refer to the most recent version of the Data Validation SOP for the procedure utilized in
filling out a Corrective Action Report. A blank copy of the corrective action report is
available in the current Document Control Logbook.

The limits that have been defined for data acceptability also form the basis for corrective
action initiation. Initiation of corrective action occurs when the data generated from
continuing calibration standard, sample surrogate recovery, laboratory control spike, matrix
spike, or sample duplicates exceed acceptance criteria. If corrective action is necessary, the
analyst or the section supervisor will coordinate to take the following guidelines into
consideration in order to determine and correct the measurement system deficiency:

Check all calculations and data measurements systems (Calibrations, reagents, instrument
performance checks, etc.).

Assure that proper procedures were followed.

Unforeseen problems that arise during sample preparation and/offsample analysis that lead
to treating a sample differently from documented procedur be documented with a
corrective action report. The section supervisor and laboratory mi@inager shall be made
aware of the problem at the time of the occurrence. See the appropriate SOP regarding
departures from documented procedures.

Continuing calibration standards below acceptance ria cannot be used for reporting

analytical data unless method specific criteria states othefWise. :

Continuing calibration standards above agfepta criteria can be used to report data as
long as the failure is isolated to a single sf@andardfiand the corresponding samples are non-
detect for the failing analyte.

Samples with non-compliant surr recoveries should be reanalyzed, unless deemed un-
necessary by the supervisor for fatrix, Ristorical data, or other analysis-related anomalies.

Laboratory and Matrix Spike accep criteria vary significantly depending on method and
matrix. Analysts and supervisors meet and discuss appropriate corrective action measures
as spike failures occur.

In the event that results must be reported with associated QC failures, the data must be -

qualified appropriately to notify the end user of the QC failure.

Sample duplicates with RPD values outside control fimits require supervisor evaluation and
possible reanalysis.
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A second mechanism for initiation of corrective action is that resulting from Quality
Assurance performance audits, system audits, inter- and intra-laboratory comparison
studies. Corrective Actions initiated through this mechanism will be monitored and
coordinated by the laboratory QA/QCO.

All corrective action forms are entered in the LIMS and included with the raw data for peer
review, signed by the technical director of the section and included in the case narrative to
the client whose samples were affected. All Corrective action forms in the LIMS are
reviewed by the QA/QCO.

O
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13.0 Quality Assurance Audits, Reports and Complaints

Internal/External Systems’ Audits, Performance Evaluations, and Complaints

Several procedures are used to assess the effectiveness of the quality control system. One
of these methods includes internal performance evaluations, which are conducted by the
use of control samples, replicate measurements, and control charts. External performance
audits, which are conducted by the use of inter-laboratory checks, such as participation in
laboratory evaluation programs and performance evaluation samples available from a
NELAC-accredited Proficiency Standard Vendor, are another method.

Proficiency samples will be obtained twice per year from an appropriate vendor for all tests
and matrices for which we are accredited and for which PTs are available. HEAL
participates in soil, waste water, drinking water, and underground storage tank PT studies.
Copies of results are available upon request. HEAL’s management and all analysts shall
ensure that all PT samples are handled in the same manner as real environmental samples
utilizing the same staff, methods, procedures, equipment, fgcilities, and frequency of
analysis as used for routine analysis of that analyte. When afalyzing a PT, HEAL shall
employ the same calibration, laboratory quality control an nce criteria, sequence
of analytical steps, number of replicates, and other procedures a¥ used when analyzing

routine samples.

With regards to analyzing PT Samples, HEAL shal @ nd any PT sample, or portion of a
PT sample, to another laboratory for any analysis fORvhich we seek accreditation, or are
accredited. HEAL shall not knowingly receive any PT $ample or portion of a PT sample
from another laboratory for any analysig. for which the sending laboratory seeks
accreditation, or is accredited. Laborato gement or staff will not communicate with
any individual at another laboratory concel PT sample. Laboratory management or
staff shall not attempt to obtain the assigne® e of any PT sample from the PT Provider.
internal Audits are performed ally by the QA/QCO in accordance with the current
Internal Audit SOP. The systend audit gonsists of a qualitative inspection of the QA system
in the [aboratory and an assessf he adequacy of the physical facilities for sampling,
calibration, and measurement. audit includes a careful evaluation and review of

laboratory quality control procedures. Internal audits are performed using the guidelines
outlined below, which include, but are not limited to:

1. Review of staff qualifications, demonstration of capability, and personnel training
programs '

2. Storage and handling of reagents, standards, and samples

3. Standard preparation logbook and LIMS procedures

4. Extraction logbooks

5. Raw data logbooks

6. Analytical logbooks or batch printouts and instrument maintenance logbooks
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7. Data review procedures

8. Corrective action procedures

9. Review of data packages, which is performed regularly by the lab manager/QA
Officer.

The QA/QCO will conduct these audits on an annual basis.

Management Reviews

HEAL management shall periodically, and at least annually, conduct a review of the
laboratory’s quality system and environmental testing activities to ensure their continuing
suitability and effectiveness, and to introduce necessary changes or improvements. The
review shall take account of:

1. the suitability and implementation of policies and procedures

2. reports from managerial and supervisory personnel

3. the outcome of recent internal audits

4. corrective and preventive actions

5. assessments by external bodies

6. the results of inter-laboratory comparisons or proficiency tests

7. changes in volume and type of work

8. client feed back

9. complaints

10.other relevant factors, such as laboratory healti"dRd safety, QC activities, resources,
and staff training.

Findings from management reviews and tie
and any corrective actions that arise shall
timescale.

leted in an appropriate and agreed upon

Complaints

Complaints from clients are doc ed and given to the laboratory manager. The lab
manager shall review the information and contact the client. If doubt is raised concerning
the laboratory’s policies or procedures, then an audit of the section or sections may be
performed. All records of complaints and subsequent actions shall be maintained in the
client compliant logbook for five years unless otherwise stated.

Internal and External Reports

The QA/QCO is responsible for preparation and submission of quality assurance reports to
the appropriate management personnel as problems and issues arise. These reports
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include the assessment of measurement systems, data precision and accuracy, and the
results of performance and system audits. Additionally, they include significant QA
problems, corrective actions, and recommended resolution measures. Reports of these
Quality Assurance Audits describe the particular activities audited, procedures utilized in
the examination and evaluation of laboratory records, and data validation procedures.
Finally, there are procedures for evaluating the performance of Quality Control and Quality
Assurance activities, and laboratory deficiencies and the implementation of corrective
actions with the review requirements. ‘
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